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�LICENSE AGREEMENT FOR ZIFF-DAVIS' NETBENCH( VERSION 3.01 



READ THIS AGREEMENT CAREFULLY BEFORE USING THE SOFTWARE EMBODIED IN THE NETBENCH( 3.01 CD-ROM (OR, IF DOWNLOADED OR CONTAINED AS PART OF A COLLECTION, IN THE NETBENCH 3.01 FILE(S)). Embodied in the NetBench 3.01 CD-ROM ("CD-ROM") (or, if downloaded or contained as part of a collection, in the NetBench 3.01 file(s)) is the NetBench version 3.01 computer programs and related documentation (the "Software").  Ziff-Davis Publishing Company, 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 (or, if downloaded or contained as part of a collection, cease use of and delete the Software) to the Ziff-Davis Benchmark Operation at One Copley Parkway, Suite 510, Morrisville, North Carolina 27560.  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 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 a network only to the PC computers attached to the network.  Ziff-Davis hereby grants you the right to publish 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, the name and version number of the benchmark Software used and the name of the test suite used in the test (i.e., Ziff-Davis' NetBench( version 3.01 with the standard test suite NBDM_28.TST );

B.	Identify for the file server  the exact name, number of processors, processor speed (including clock speed) and type(s), amount of RAM, amount of secondary RAM cache (if any), size of hardware hard disk cache, (if any), number and type of hard disk controller(s), type of I/O bus, number and type of hard disks, hard disk size, driver version of the disk controller(s), type of disk organization (e.g., mirrored), number and type of network controllers, driver version of network controller, network operating system name and version, and any relevant modifications to the default network operating system parameters (e.g., WXY Corp. Model 466 with 1 66-MHz Intel�SYMBOL 226 \f "Symbol"� 486DX2-66 CPU, 24MB of RAM, 256KB CPU cache, WXY Integrated Drive Array disk controller, EISA I/O bus, 2 ABC 12MB disk drives, a xxxxx386.dsk 12,621 4/29/92 disk driver, hardware striping, WXY 32-bit ABC controller, a xxxxxxx.lan 40,905 9/11/92 net driver, NetWare 3.12, and the following NOS parameters: set maximum physical receive packet size = 4202, set minimum packet receive buffers = 200, set enable disk read after write verify = OFF, set maximum packet receive buffers = 2000, set maximum concurrent disk cache writes = 100, set immediate purge of deleted files = ON, set new service process wait time = 0.3, and set maximum service processes = 40); 

C.	Identify for the test bed the network type, the number of clients, the number and type of hubs or concentrators, the number of clients per segment, the client CPU type and speed in percentages, client network software name and version (drivers, protocols, redirector), size of the client network cache, if any (e.g., 10Base-T with 32 clients, 2 XYZ Ethernet hubs, 16 clients per segment, 75% of the clients are 486/25-based PCs and 25% of the clients are 386/20-based PCs, 75% of the clients have ABC NE2000 network cards and 25% of the clients have GHI network cards, Microsoft�SYMBOL 210 \f "Symbol"� Windows�SYMBOL 228 \f "Symbol"� for Workgroups 3.11, NetBEUI, ne2000.386, 32-bit file access enabled, and 1 MB cache); 

D. 	Identify the controller operating system version and network software and version  (e.g., MS-DOS�SYMBOL 210 \f "Symbol"� 5.0, Microsoft Windows 3.1, NetBEUI, ne2000.386); 

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

F.	State that the test was performed without independent verification by Ziff-Davis; and 

G.	Follow proper trademark usage and acknowledge Ziff-Davis' trademark rights (e.g., "[ ] achieved a NetBench( throughput score of X bytes per second. NetBench is a registered trademark of Ziff-Davis Publishing Company."). 

This Agreement and your rights hereunder shall automatically terminate if you fail to comply with any provision of this Agreement. Upon such termination, you agree to cease all use of the Software, to delete the Software and to destroy all copies of the CD-ROM and other materials contained in this package in your possession or under your control, or, if downloaded or as part of a collection, to 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.

3.	Limited Warranty and Limited Liability

THE SOFTWARE IS 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 IS ASSUMED BY YOU, AND ZIFF-DAVIS ASSUMES NO RESPONSIBILITY FOR THE ACCURACY OR APPLICATION OF OR ERRORS OR OMISSIONS IN THE SOFTWARE. IN NO EVENT SHALL ZIFF-DAVIS BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE SOFTWARE, EVEN IF ZIFF-DAVIS HAS BEEN ADVISED OF THE LIKELIHOOD OF SUCH DAMAGES OCCURRING. ZIFF-DAVIS 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, LOSS OF DATA OR EQUIPMENT, THE COSTS OF RECOVERING SOFTWARE, DATA OR EQUIPMENT, THE COST OF SUBSTITUTE SOFTWARE OR DATA, CLAIMS BY THIRD PARTIES, OR OTHER SIMILAR COSTS.

THE ONLY WARRANTY MADE BY ZIFF-DAVIS IS THAT ANY ORIGINAL PHYSICAL MEDIA IN WHICH THE SOFTWARE IS EMBODIED AND WHICH IS DISTRIBUTED BY ZIFF-DAVIS SHALL BE FREE OF DEFECTS IN MATERIALS AND WORKMANSHIP. ZIFF-DAVIS’ ENTIRE LIABILITY AND THE USER'S EXCLUSIVE REMEDY SHALL BE LIMITED TO THE REPLACEMENT OF THE ORIGINAL PHYSICAL MEDIA IF DEFECTIVE. THE WARRANTIES AND REMEDIES SET FORTH HEREIN ARE EXCLUSIVE AND IN LIEU OF ALL OTHERS, ORAL OR WRITTEN, EXPRESS OR IMPLIED. NO ZIFF-DAVIS AGENT OR EMPLOYEE, OR THIRD PARTY, IS AUTHORIZED TO MAKE ANY MODIFICATION OR ADDITION TO THIS WARRANTY.

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 the Ziff-Davis Benchmark Operation, One Copley Parkway, Suite 510, 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. This Agreement shall be construed, interpreted and governed under New York law. 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. 





�Trademarks

Computer Select�SYMBOL 226 \f "Symbol"�, Computer Shopper�SYMBOL 226 \f "Symbol"�, MacBench�SYMBOL 226 \f "Symbol"�, PC/Computing�SYMBOL 226 \f "Symbol"�, PC Direct�SYMBOL 226 \f "Symbol"�, PC Expert�SYMBOL 226 \f "Symbol"�, PC Magazine�SYMBOL 226 \f "Symbol"�, PC Week�SYMBOL 226 \f "Symbol"�, NetBench�SYMBOL 226 \f "Symbol"�, ServerBench�SYMBOL 226 \f "Symbol"�, and WinBench�SYMBOL 226 \f "Symbol"� are registered trademarks and First Looks�SYMBOL 228 \f "Symbol"�,  PC Bench�SYMBOL 228 \f "Symbol"�, PC Direkt�SYMBOL 228 \f "Symbol"�, PC Professionell�SYMBOL 228 \f "Symbol"�, Windows�SYMBOL 228 \f "Symbol"� Activ�SYMBOL 228 \f "Symbol"�, and Winstone�SYMBOL 228 \f "Symbol"� are trademarks of Ziff-Davis Publishing Company, L.P.

CompuServe�SYMBOL 226 \f "Symbol"� is a registered trademark of CompuServe, Inc.

Intel�SYMBOL 226 \f "Symbol"� is a registered trademark of Intel Corporation.

Microsoft�SYMBOL 226 \f "Symbol"� and MS-DOS�SYMBOL 226 \f "Symbol"� are registered trademarks and Windows�SYMBOL 228 \f "Symbol"�, Windows NT�SYMBOL 228 \f "Symbol"�, and Windows�SYMBOL 228 \f "Symbol"� Sources�SYMBOL 228 \f "Symbol"� are trademarks of Microsoft Corporation.
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�About This Manual

This manual gives you the basics of what NetBench( is, how you run it, what the tests mean, how you can create your own tests, and why NetBench is useful as a benchmark.

This chapter provides you with some general notes you need to know about NetBench before you run it and the general conventions NetBench uses when it is running. It also contains reading paths to the manual and explains some of the conventions the manual uses in explaining NetBench.

Some notes about NetBench

There are a couple of things you should keep in mind as you use NetBench. The next sections explain four key NetBench notes as well as some of the conventions NetBench uses as it runs.

The License Agreement

Before you use NetBench, you must read and agree to the NetBench License Agreement� XE "License Agreement" �� XE "NetBench:License Agreement" �. This agreement appears at the front of this manual, in the README.WRI file, and on the window of the controller the first time you start NetBench after you install it. 

If you do not agree to the licensing information, delete all NetBench files from the server and the NetBench icon on the controller. If the Ziff-Davis Benchmark Operation (ZDBOp)� XE "ZDBOp:Ziff-Davis Benchmark Operation" �� XE "ZDBOp:returning product to" � sent you the NetBench diskette, return it and all accompanying materials including documentation to ZDBOp at the following address:

	Ziff-Davis Benchmark Operation�One Copley Parkway, Suite 510�Morrisville, NC 27560

For more information on licensing NetBench, see Chapter 5 "Licensing and Registering NetBench.”

Create a test network for running NetBench

To get the best results and avoid annoying system users, you should always run NetBench on a test network� XE "Test network" �� XE "NetBench:test network" �� XE "Running NetBench:test network" �� XE "Results:test network" �� XE "Results:improving" �, not your production network. 

If you run NetBench on your production network� XE "Production network" �, it will not damage any files, but it will slow down the network because of the large amount of network traffic NetBench generates. Besides, NetBench takes up a lot of disk space.

In addition, the traffic your regular users generate can create bottlenecks that would result in lower scores for your server. Since NetBench measures how well your server handles network file operations, its tests send a variety of I/O requests to the server and measure how long the server takes to handle them. We set up the tests to account for normal delays in our artificial client request environment, but we do not have a way to allow for delays that occur outside of the test. Thus, if a test’s request gets caught behind an actual user’s request, the score for that test will be lower because it will include waiting time that occurs outside the test.

Keep the background activity to a minimum

As you run NetBench make sure you don't have any other non-critical applications� XE "Running NetBench:background applications" �� XE "Applications:running in background" �� XE "Background applications:affecting results" �� XE "Results:mimimize background activity" � running. Running NetBench while other applications are also making requests of the server or even the clients can distort your results and cause problems for any users who are using those applications.

In addition, if you execute NetBench with background applications running, such as screen saver programs� XE "Screen saver programs:affecting results" �, you run the risk of distorting your results or causing problems for NetBench as it tests the server.

Forget all those scores from earlier NetBench versions 

You cannot compare results you receive with NetBench 3.01 � XE "Results:comparing with NetBench 2.1" �� XE "Scores:comparing with NetBench 2.1" �� XE "NetBench 2.1:comparing results" �� XE "NetBench:differences with earlier versions" �with scores you received when you ran version 2.1 of NetBench. We’ve substantially upgraded NetBench 3.01 to give you a better indication of how well your server handles network file operations. In addition, NetBench 3.01 contains a major new test called the Disk Mix. This test is now the primary test for measuring server performance. The Disk Mix uses information obtained from profiling actual applications to create test scripts that mirror the network file operations found in the applications. When you run the Disk Mix, you get an overall score that indicates how well your server handles network file operations. Previous versions of NetBench did not have a comparable test.

Conventions NetBench uses

Because you run the NetBench tests from the controller, which must have Windows 3.1, NetBench takes advantage of common Windows features� XE "Conventions:used by NetBench" �� XE "Windows conventions:used by NetBench" �. You benefit from this approach because you don’t have to learn new ways to do things and select items.

The Windows features that NetBench uses include:

�SYMBOL 183 \f "Symbol"�	Clicking and double-clicking with your mouse's left button to select and activate items. (If you are using keyboard commands instead of a mouse, you will need to enter the corresponding keyboard command when you see the instruction to click or double-click on an item.) Generally, if you click on an item, such as an icon or a machine name in a list, you are selecting that item and NetBench highlights it. If you double-click on an item, you are choosing that item and NetBench takes an action associated with it. For example, if you double-click on the NetBench icon in the Ziff-Davis Benchmarks window on the controller, the NetBench program starts and the main NetBench window appears.

�SYMBOL 183 \f "Symbol"�	Using drop-down menus from the Windows main menu bar. NetBench lists some of its options as menu titles in the Windows menu bar in the NetBench controller interface. When you select one of these menu titles, such as File, a drop-down menu appears displaying the menu items available. In many cases, the drop-down menus duplicate actions you can perform in the main window. In some cases, the drop-down menus give you additional options, such as getting information on how to contact ZDBOp.

�SYMBOL 183 \f "Symbol"�	Moving windows. You can move most of NetBench's windows the same way that you work with your windows now.

Switching between windows on the controller. You can switch windows on the controller by clicking on an inactive window to make it active or by pressing ALT-TAB. 

�SYMBOL 183 \f "Symbol"�	Using keyboard commands to select some items instead of using the mouse. Press the key sequence ALT key and the underlined access (or shortcut) character of the item you want to select. This item can be one of the NetBench function buttons, a menu title, or a menu item within a �drop-down menu. For example, to select the View Reports function button on the main NetBench window, press the key sequence ALT-v. If you are at the controller window and you want to choose the Add a test suite option in the Test menu, press the key sequence ALT-t-a. 

NOTE: 	You can only access some of the NetBench functions without a mouse. Other functions will require a mouse.

On-line documentation

The NetBench diskette contains on-line documentation. You can print a copy of  README.WRI and use it as you install NetBench. The files included on the diskette are:

README.WRI

This file� XE "Documentation:README.WRI file" �� XE "README.WRI file" � gives you the basic information you need to install NetBench. This file also contains the License Agreement and any last minute information about NetBench that did not make it into the manual. You should read this information before you install or run NetBench. You can view this file using the Windows Write program.

NetBench's on-line Help

NetBench provides on-line Help� XE "Documentation:on-line Help" �� XE "Help (on-line)" � that contains most of the information in this manual. You can access Help from most NetBench windows on the controller. 

If you are at the main NetBench window and you choose the drop-down Help menu, NetBench gives you the option of selecting:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. This starts the primary on-line Help, which contains most of this manual.

�SYMBOL 183 \f "Symbol" \s 10 \h�	About. This displays NetBench's About window. From this window you can choose to re-read the NetBench License Agreement or to view the Credits, which lists the members of the NetBench development and documentation teams.

Understanding and Using NetBench( 3.01

This is the manual you're reading right now. We created this manual using Microsoft( Word for Windows( 6.0a. You'll find three formats of this manual in  the \DOCS\NB301 directory on the Server Benchmarks CD-ROM.  This way you should be able to print it if you want to. The formats are Word for Windows (.DOC), Rich Text Format (.RTF), and ASCII text (.TXT)� XE "Documentation:manual explaining NetBench" �� XE "NetBench:manual" �. 

You can order a printed bound copy of the manual from ZDBOp. For information ordering a copy of the manual, see Chapter 20 “Contacting ZDBOp.” 

NOTE:	We updated the on-line copy of this manual to reflect NetBench's new version number (3.01 instead of 3.0) and NetBench's new status as a registered trademark. The technical and conceptual information in the 3.01 manual is the same as in the 3.0 version.

�Summary of this manual

The following list contains a summary� XE "Documentation:manual summary" �� XE "Manual:summary" � of the information in this manual. You can use this summary to help you decide which parts of the manual are most important for you to read. We also include reading paths to the manual in the sections that follow.

You’ll notice that the manual is arranged in six parts. The chapters within each part all deal with similar information. By grouping the chapters together this way, we hope you’ll find it easier to use the manual.

Part 1:	 Getting to Know NetBench

The three chapters in this section of the manual give you general information about NetBench. 

	Chapter 1:	 Introducing NetBench

You'll find a brief description of NetBench and the NetBench test environment in this chapter. It also contains basic information on what kind of setup NetBench requires, what kinds of results NetBench produces, and how NetBench differs from ServerBench�SYMBOL 226 \f "Symbol"� .

	Chapter 2:	 How NetBench Works

This chapter gives you a broad look at what's involved in running NetBench, what NetBench's tests do, how NetBench calculates scores, and what results NetBench produces.

	Chapter 3: 	Some Basic NetBench Concepts

In this chapter, you'll find explanations for some of the basic NetBench concepts. You may find this information useful as you read additional parts of this manual. This chapter discusses stress tests, results curves (and their knees), and repeatability. (For more information on the design concepts that went into developing NetBench, see Chapter 17.)

Part 2:	 Setting Up NetBench

The three chapters in this part of the manual tell you how to install NetBench and license and register your copy of the benchmark. You’ll also find a chapter that steps you through running a short NetBench test suite and gives you the basics of using NetBench.

	�	Chapter 4: 	Installing NetBench

This chapter explains what you need to do to install NetBench on your system. This chapter points out issues you should consider before you install NetBench, lists NetBench's software and hardware requirements, and tells you where to put the NetBench files.

	Chapter 5:	 Licensing and Registering NetBench

This chapter steps you through the process of licensing and registering NetBench.

	Chapter 6:	 The NetBench Quick Start Test Run

This is NetBench's version of a tutorial. It tells you how to start NetBench and run the a short test suite we provide. It then explains how to view your test results and, finally, how to exit NetBench. This chapter also includes information about NetBench's on-line Help.

Part 3:	 Using NetBench

The next five chapters explain how to use NetBench all the way from what the different windows mean to running NetBench tests and creating test suites.

	Chapter 7: 	Deciphering NetBench’s Windows and Menus

This chapter explains how to use NetBench’s windows and menus. Some of the key windows are the main NetBench window, the controller window with its client grid, the client window (which appears on each of the clients), and the Mix Definition window.

	Chapter 8:	 Starting, Stopping and Interrupting NetBench

The title says it all. This chapter tells you how to start and stop NetBench and how to interrupt the NetBench tests as they run.

	Chapter 9:	 Running NetBench’s Tests

This chapter focuses on what you need to do to run NetBench’s tests. It explains how you select test suites as well as how you monitor tests from the controller and from the clients.

	Chapter 10: 	Tailoring NetBench to Your Needs

This chapter talks about why you would use NetBench (in particular, why you would use NetBench instead of ServerBench). It provides you with tips for running NetBench so that you get the most accurate results for your server. 

	�	Chapter 11:	 Creating Your Own Test Suites

This chapter explains how you can create new test suites or modify existing test suites.

Part 4: 	Checking Out NetBench’s Results

The four chapters in this part of the manual help you understand what the test results mean and what affects them.

	Chapter 12: 	Working with NetBench's Results

In this chapter, you’ll find information on how to interpret the results tables NetBench produces.

	Chapter 13:	 Understanding NetBench's Results

This chapter contains information about how to understand the results you get when you run NetBench. It reviews some of the factors NetBench uses in calculating results.

	Chapter 14:	 What Affects NetBench's Results

This chapter talks about the different hardware and software factors that can affect your server's results. It also notes ways you can modify the tests to make them more stressful for your system.

	Chapter 15:	 Publishing Your NetBench Test Results

This chapter tells you what you need to do if you want to publish your NetBench results. It also provides you with copyediting tips. 

Part 5:	 Some Background on  NetBench

The three chapters in this part of the manual help you understand how the NetBench tests work and what went into creating NetBench. The last chapter contains answers to some of the questions we get about NetBench.

	Chapter 16: 	NetBench's Tests 

This chapter describes the basics of the NetBench tests. You can individualize each test by changing the test parameters. This chapter also tells you about NetBench's standard test suites.

	Chapter 17:	 The Design Concepts Behind NetBench

This chapter presents some of the design concepts that we used in developing NetBench.

	�	Chapter 18:	 Frequently Asked NetBench Questions

This chapter simply contains a list questions and answers. The questions are the ones that people most often ask about NetBench.

Part 6:	 If You Have a Problem

The two chapters here provide you with tips on what to do if you encounter a problem while running NetBench. They list the error messages you might see and tell you how to get in touch with ZDBOp.

	Chapter 19: 	Troubleshooting

This chapter tells you what to do if you encounter a problem while running NetBench. It lists the NetBench error messages and tells you how to deal with those errors.

	Chapter 20:	 Contacting ZDBOp

If you have problems with NetBench, you can contact technical support at ZDBOp. This chapter describes the different ways you can get in touch with ZDBOp as well as telling you how you can request additional benchmarks and order copies of the benchmark manuals.

Appendix A:	 A Checklist of NetBench’s Tasks

This appendix provides step-by-step summaries of all the tasks you might perform as you use NetBench. This is the bare bones approach to running NetBench. It doesn’t contain the details that accompany the tasks when we explain them earlier in the manual.

Glossary

The glossary provides you with definitions for many of the terms we use in explaining NetBench. Throughout the manual, we’ve pulled out key terms that apply to information in one part of the book. We include these terms in the glossary as well so that you will have one place where you can find all the terms that will help you understand NetBench.

Index

Use the index to locate information on different topics.

Benchmark Request Form

Use this form to request additional copies of NetBench as well as other Ziff-Davis benchmarks.

Manual Order Form

Use this form to order a printed NetBench manual or any of the other manuals describing Ziff-Davis benchmarks.
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�Finding the information you need

Naturally, we would like for you to read the entire manual. This would give you a complete understanding of what NetBench is, how it works, what its results mean, and what design concepts we used to create this benchmark. 

However, we know that this is not always possible. So, we have done three things� XE "Documentation:finding information in manual" �� XE "Manual:finding information" �:

�SYMBOL 183 \f "Symbol" \s 10 \h�	We repeat key information throughout the manual. This way, if you're working in a hurry and can only read a couple of chapters, you stand a better chance of finding the information you need. (And if you do have more time to read the book, you can skip over material that was covered in another chapter.)

�SYMBOL 183 \f "Symbol" \s 10 \h�	We've created a reading path to the manual that targets the types of information different people using NetBench will need. Basically, we've tried to identify what your job might be as you use NetBench and point you in the direction of the information we think you need for that job.

�SYMBOL 183 \f "Symbol" \s 10 \h�	We've created another reading path that lists the tasks you can perform with NetBench and concepts you might be interested in and points you to the chapters that explain them. 

Job-oriented reading path

In the reading path� XE "Manual:job-oriented reading path" �� XE "Documentation:job-oriented reading path" �� XE "Reading path:job-oriented" � that follows, we've identified sets of tasks to cover what we believe most people will probably be using NetBench for. Then we identify sections of the manual that we think will be most helpful for the people performing those tasks. All of these reading paths assume that you have a limited amount of time. We've listed the chapters in the order that we believe would be most helpful for you. If you're pressed for time, though, you can go straight to the critical chapters. We note these by placing an asterisk (*) next to them.

If you are installing NetBench, read:

*	Chapter 4 “Installing NetBench"�* 	Chapter 5 “Licensing and Registering NetBench”

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you are testing equipment using NetBench, read:

	Chapter 7 “Deciphering NetBench’s Windows and Menus”�* 	Chapter 8 “Starting, Stopping, and Interrupting NetBench”�*	Chapter 9 “Running NetBench's Tests"�	The section "Tips for running NetBench Tests" in Chapter 10    �	"Tailoring 	NetBench to Your Needs"�	Chapter 14 “What Affects NetBench’s Results”�	Chapter 12 “Working with NetBench’s Results

	If you encounter a problem, here are some chapters you won't want to miss:

*	Chapter 19 "Troubleshooting"�*	Chapter 20 "Contacting ZDBOp"

As a tester, you may want to create your own test mixes. In that case, read:

	Chapter 16 "NetBench's Tests"�*	Chapter 11 "Creating Your Own Test Suites"

	If you are in a big hurry, you may just want to read Appendix A. This appendix lists all the tasks you can perform in NetBench and includes the basic steps each task requires. This appendix does explain the steps or contain screen captures.

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you are writing about NetBench, read:

*	Chapter 1 "Introducing NetBench" �*	Chapter 2 "How NetBench Works"�*	Chapter 3 "An Introduction to NetBench Concepts"�*	Chapter 14 "What Affects NetBench's Results"�*	Chapter 17 "The Design Concepts Behind NetBench"�*	Chapter 13 “Understanding NetBench’s Results”�*	Chapter 15 "Publishing Your NetBench Test Results"�	Chapter 18 “Frequently Asked NetBench Questions”

If you have the option of running NetBench, read:

	Chapter 6 "The NetBench Quick Start Test Run"

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you are editing a NetBench story, read:

*	Chapter 1 "Introducing NetBench"�	Chapter 2 "How NetBench Works"�*	Chapter 15 "Publishing Your Results"

��SYMBOL 183 \f "Symbol" \s 10 \h�	If you just want to get a sense of what NetBench is and how it works but don’t have a lot of time, read:

*	Chapter 1 "Introducing NetBench"�	Chapter 18 “Frequently Asked Questions”

If you have time, you may also want to read:

	Chapter 2 "How NetBench Works"�	Chapter 3 “Some Basic NetBench Concepts”

	If you have access to a system where NetBench is ready to run, execute the sample test described in:

	Chapter 6 "A Quick Look at Running NetBench”

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you just want to know what NetBench is and why it provides a useful measure of how your server handles network file operations, read:

	Chapter 1 "Introducing NetBench" �	Chapter 2 "Some Basic NetBench  Concepts" �	Chapter 3 "The Design Concepts Behind NetBench"�	Chapter 13 "Understanding NetBench's Results"�	The section "Choosing NetBench over ServerBench" in �	Chapter 10 "Tailoring NetBench to Your Needs"�	Chapter 14 "What Affects NetBench's Results"�	Chapter 16 "NetBench's Tests”�	Chapter 18 “Frequently Asked Questions”



Task-oriented reading path

The table that follows � XE "Manual:task-oriented reading path" �� XE "Documentation:task-oriented reading path" �� XE "Reading path:task-oriented" �identifies some of the tasks you might perform while using NetBench as well as some of the concepts behind the tasks. It then directs you to the chapters that contain information about these tasks and concepts.

�If you need to:	Read these chapters:

(Concepts)

Get a general overview of NetBench	Chapter 1�Understand what happens when you run a test suite	Chapter 2�Understand what the results mean	Chapter 13�Understand how NetBench measures performance	Chapter 3�Learn about the subsystem tests and standard test suites 	Chapter 16�Understand what the performance curves mean	Chapter 3�Understand how NetBench calculates its scores	Chapter 3�Learn about the factors used to develop NetBench	Chapters 3, 17�Determine what affects performance	Chapter 14�Determine whether to use NetBench or ServerBench	Chapter 10

(Tasks)

Install and set up NetBench	Chapter 4�License and register your copy of NetBench	Chapter 5�Run the NetBench sample test suite	Chapter 6�Start NetBench	Chapter 8�Run NetBench tests	Chapters 6, 9�Exit from NetBench	Chapter 8�Interrupt a running test	Chapter 8

Skip a mix or test suite	Chapter 9

Restart a test mix	Chapter 9�Create or edit test suites	Chapter 11�Use the main NetBench window functions	Chapter 7�Use the controller window functions	Chapter 7�Use the Mix Definition window	Chapters 7, 11�Use the client window	Chapter 7�View test results	Chapters 6, 12�Configure your server for optimal results	Chapters 10, 14�Find published results	Chapter 15�Recover from an error or aborted test	Chapter 19�Get technical support	Chapter 20

Request benchmarks	Chapter 20,�	Benchmark Request Form

	Order a printed manual	Manual Order Form

�Conventions this manual uses

This manua� XE "Manual:conventions" �� XE "Documentation:manual conventions" �� XE "Conventions:manual" �l uses a few general conventions. These are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Using the pronoun "we" to refer to members of the Ziff-Davis Benchmark Operation team or members of Ziff-Davis in general.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Displaying directory names and file names in bold, such as saying \NETBENCH\SUITES to refer to a subdirectory that contains test suite files. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Displaying in monospace or typewriter font any information that you enter, such as:

nbdoscli

	This manual also displays information that appears on your screen this font.

�SYMBOL 183 \f "Symbol"�	Using italics to indicate variables that you must supply a value for. For example:

nbdoscli client_name client_config_file_name

	indicates that you should enter the name of the client and the name of the client’s configuration file after the command nbdoscli.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Using the term choose to indicate when you need to perform some sort of operation on an item, such as double-clicking on an item. This manual uses the term select to indicate when you need to highlight an item, which usually occurs when you single-click on it. (You can use either your PC's mouse or keyboard commands to execute NetBench from the controller.) 

	For example, when you select the NetBench icon, you click on it once. This highlights the icon. When you choose the NetBench icon, you click on it twice. This both highlights and opens the icon.

�SYMBOL 183 \f "Symbol"�	Referring to the main NetBench window, the controller window, and the client window.

	The main NetBench window is the window that first appears on the controller when you start NetBench. This window contains six function buttons.

	�The controller window is the window that appears when you choose the function button Start Test from the main NetBench window. You use this window to select and start tests on NetBench and to monitor the progress of the tests. The grid in this window shows the state of all the clients who are connected to the server for the NetBench test.

	The client window is the window that appears on each client. This window displays information about the client and the client's current state in the test. You monitor the clients' status while NetBench is running its test. You do not enter any information at this window.

Contacting ZDBOp

You can use ZiffNet, a Ziff-Davis on-line service, to ask questions about or comment on NetBench. You can also mail or fax your questions and comments to ZDBOp. Chapter 20 "Technical Support" contains details on the different ways to contact ZDBOp.

End of “About This Manual”

�Part 1  �Getting to Know NetBench

The three chapters that make up this part of the NetBench manual provide you with basic information about Ziff-Davis’ NetBench 3.01 benchmark. The goal behind these chapters is to give you an understanding of what NetBench is, how it works, and what are some of the key concepts behind NetBench. The chapters in this part are:

Chapter 1:  Introducing NetBench �This chapter contains a brief description of NetBench, its tests, and what you can do with its test results. In addition, this chapter also explains how NetBench 3.01 differs from previous versions of NetBench as well as how NetBench differs from ServerBench.

Chapter 2:  How NetBench Works �You go another layer deeper into understanding NetBench and how it works in Chapter 2. This chapter provides a broad overview of the NetBench test environment, how you execute NetBench, what the tests do, what kind of results NetBench produces, and what’s involved in a typical NetBench test scenario.

Chapter 3:  Some Basic NetBench Concepts �In this chapter, you’ll learn some of the key concepts that will help you understand what NetBench is doing and why it succeeds as a benchmark. This chapter explains stress tests, how comparable a test client is to an actual user, what to look for in the results curves, and repeatability. 

�Key terms you’ll see in these chapters

The following list defines some of the key terms we’ll use in these chapters to explain what NetBench is and how it works. For a complete list of NetBench terms and their meanings as well as other terms used in connection with NetBench, see the Glossary.

Client

A system that makes requests of a server. A client in NetBench is one of several PCs running DOS that make file requests of the server by executing the NetBench client program. When you run NetBench, keep in mind that a client is not usually equivalent to an actual user. Because NetBench uses stress tests that pelt the server with requests, one client can tax the server as much as several users would.

Controller

A PC running Microsoft Windows 3.1 and the NetBench controller application. From the controller you can start, stop, and monitor the NetBench tests. Unlike the clients, the controller does not run any of the NetBench tests and does not contribute to the results.  

Device driver

Software that allows your operating system to work with different hardware devices, such as a mouse, a printer, or a network adapter. Each PC can have multiple device drivers.

Disk Mix

A NetBench 3.01 test that provides you with the primary measure of your server’s file I/O performance. The Disk Mix runs a series of tests based on information gained from profiling actual applications. As a result, the Disk Mix exercises your file server the way real users do, but much more intensely. 

File redirector

Software that runs on a  PC and intercepts file requests intended for a server rather than a client PC’s hard disk. The redirector gets all the file requests for the networked drive it handles. If a request isn’t for that drive, the redirector passes the request to DOS, which then gets the file from the local hard disk. NetBench works by issuing a request for a file operation for a specific file.  

Knee

This is the point in a results curve where the throughput no longer increases; it either begins decreasing or flattens out. 

I/O

The input/output operations, such as reading from and writing to a file. 

Market-centered tests

A way of defining tests so that they reflect how typical users use common DOS applications. To create market-centered tests, ZDBOp took leading software applications and profiled them. We then used this information to create the test scripts for the Disk Mix so that it would exercise your file server the same way you are likely to use it.

Network hardware

The physical cable links and network adapters that enable PCs and the server to communicate. Two common types of network hardware are Ethernet and Token Ring.

Network protocol stack

Software that acts as an intermediary between the redirector and the device driver/network hardware. The network protocol stack provides services such as packetization, sequencing, and error handling. This software is on the client and the server and allows the two to communicate via a set of strictly defined rules. Examples of network protocols are TCP/IP and IPX/SPX. NetBench works with whichever protocol you use on your system; it does not require a special network protocol. For results that best represent your system, you should use the default network protocol for your operating system.

Profiling

A technique where you record the operations an application performs. NetBench used disk profiling to record disk activity and create the Disk Mix.  

Semaphore

In NetBench, this a programming signal that the controller and clients use for synchronizing which action to take next. For example, when all the clients are ready to start a test, the controller creates an execute test semaphore. The clients check this semaphore and then begin executing the correct test. Because NetBench can only execute file commands, these semaphores are done using files.

Server

The machine running your server software (NetBench does not include a server program). This machine is a repository of files. The clients can access these files in their native formats (i.e., the files look exactly the same on the server as they do on the client). 

�Stress test

A test that exercises the server in less time and using fewer clients than monitoring a server’s day-to-day performance would take. With a stress test, you can place an arbitrarily large amount of work on the server. By using stress tests, NetBench lets you compare systems in a relatively short period of time using a small number of clients.

Synthetic benchmark

A test that mimics the operations in an application without actually running the application. For example, the NetBench Disk Mix runs special scripts that execute file operations. A synthetic benchmark is scaleable and easily controllable. You can select the operations you want to focus on (in NetBench’s case, these are network file operations). In addition, you can get a meaningful measure of how well your file server performs these operations in less time that it would take to actually run the applications.

Test

NetBench provides seven individual tests that you can use to create test mixes. These are the Disk Mix, Sequential Read, Sequential Write, Random Read, Random Write, Random Read/Write, and NIC. You can set parameters for each test to tell NetBench how to execute it.  

Testbed

The testbed consists of client PCs and the network hardware that connects them to the server.

Test mix

A single NetBench test for which you have set all of the mix parameters, such as length of test, and all of the parameters for the test you selected (such as request size). You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

Test suite

One or more test mixes that NetBench executes one after the other during a test run. 

Throughput

The number of bytes per second a client transferred to and from the server in a given amount of time. NetBench reports throughput as bytes per second.

�Workload

The requests the clients make of the server. We designed the workload for NetBench’s tests to accurately reflect the network file operations of actual applications. You can affect how heavy the workload is on the server by the test parameters you set (specifically, the Think time parameter) and the number of clients included in the test. If you decrease the Think time parameter, you can stress the server with fewer clients.

�Chapter 1  �Introducing NetBench

This chapter gives you an overview of NetBench. After reading this chapter you should have a general understanding of:

�SYMBOL 183 \f "Symbol" \s 10 \h�	What NetBench is.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How it works.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Why you would want to use it.

The NetBench basics

Ziff-Davis’ NetBench 3.01� XE "NetBench:what it is" � lets you evaluate how well file servers handle file operations; specifically, network file operations. In addition, you can use NetBench to determine the peak throughput of network interface cards (NIC)� XE "Network interface cards (NIC)" �. 

NetBench tests the server by having DOS PCs, called clients, issue file I/O commands to the server via a network. You start the tests from a PC called the controller, which is running Microsoft Windows. 

NetBench runs on top of the network file redirector� XE "Redirector" �� XE "File redirector" �� XE "Network:file redirector" �� XE "Network:protocol" �� XE "Network:NetBench's requirements" �, the network protocol stack, and network hardware you use to enable your clients and controller to communicate with the server. You do not have to buy additional network hardware or software. NetBench issues standard file I/O requests� XE "I/O:standard file requests" � (Open, Close, Read, Write), just like any other application (for example, a word processor program or a spreadsheet program).

The NetBench tests produce different types of I/O load on the server. By combining the tests and adjusting the parameters for the tests, you can get an accurate and repeatable measure of how your file server performs. 

NetBench can theoretically handle up to 1,000 clients� XE "Clients:maximum number" �; however, your operating system, network hardware and software, or testbed may restrict you to a smaller number of clients. Don’t worry, though. Because NetBench’s standard test suites use stress tests, you don't need a lot of clients to get a representative measure of your server's performance. In fact, the standard test suites that come with NetBench use only 28 to 60 clients. NetBench lets you run tests where each client in the test is bombarding the file server with requests as quickly as the file server can handle them. These tests push servers to their breaking points with a small number of clients in a relatively short period of time. This is because each single client causes as much work for the server as several real users would.

Like many of the other Ziff-Davis benchmarks, NetBench is market-centered� XE "Market-centered tests" �. It focuses on how actual users use file servers. NetBench’s key test, the Disk Mix � XE "Disk Mix" �� XE "NetBench:Disk Mix" �(new in NetBench 3.01) is the result of profiling leading DOS applications� XE "Disk Mix:applications profiled" � such as 

Lotus 1-2-3

Microsoft C

Borland's dBASE IV

Borland Paradox

WordPerfect

Harvard Graphics

Lotus CC:Mail

Microsoft MAIL

The test also uses information gained by profiling simple DOS COMMAND.COM file operations, such as directory commands.

As a result, the Disk Mix stresses file servers by doing the kinds of network file operations that typical users perform while executing leading applications.

While NetBench very accurately mimics the file operations of real applications doing real work, it does not run those applications. Instead, it is a “synthetic” benchmark: It contains specially written tests that behave the way applications behave without actually running the applications. NetBench’s tests perform some of the same file operations that the applications perform.

Some points you might want to keep in mind about NetBench are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench focuses only on your file server’s overall performance. It does not identify or isolate different server subsystems and let you test them.

��SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench returns its results as bytes per second� XE "Bytes per second (NetBench results)" �� XE "Scores:reported in bytes per second" �� XE "Results:bytes per second" �. Each client totals the number of bytes of data it moved and divides that number by the time it took to do the work. For the overall server throughput, NetBench combines all the client throughputs to create the number of bytes per second for the server. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench is a portable benchmark. Aside from requiring that you have DOS clients and a Windows controller, NetBench does not care what kind of server operating system you use or even what kind of network protocol you use, providing it has a DOS file redirector.

NetBench does not install a server program� XE "NetBench:no server program" �� XE "Programs:no server program" �� XE "Server program" �. To run NetBench, all you need is the controller program and the client program. You place these programs on a shared network drive that the controller and clients can access.

�SYMBOL 183 \f "Symbol" \s 10 \h�	While NetBench is a complex benchmark, it is actually relatively easy to run. It comes with standard test suites� XE "Test suites:standard" �� XE "NetBench:standard test suites" �� XE "ZD Labs:testing with standard test suites" �� XE "Testing NetBench:using standard test suites" � you can use to test your system. �ZD Labs runs these test suites when it uses NetBench to evaluate servers.

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench uses Microsoft Excel� XE "Results:use Excel" �� XE "Scores:use Excel" �� XE "Excel:used to display results " � (versions 4.0 or 5.0) to display its results. Once you have your results open in Excel, you can save them as Excel spreadsheets. Then, you can display these results outside of NetBench by using any other spreadsheet program that is compatible with Excel.

The tests NetBench runs

NetBench works by having you execute test suites� XE "Test suite" �� XE "Test suite:test mix" �� XE "Mixes" �� XE "Test mix" \t "See Mixes" �� XE "Tests:list of individual tests" � Each test suite contains one or more test mixes. A test mix is a single NetBench test for which you have specified test parameters, such as how long you want the test to run, what data type (binary, text, or one you defined) you want the test data file to use, and so on. 

NetBench provides the following individual tests:

�SYMBOL 183 \f "Symbol"�	Disk Mix

Random Read 

Random Write 

Random Read/Write

�SYMBOL 183 \f "Symbol"�	Sequential Read

Sequential Write

�SYMBOL 183 \f "Symbol"�	NIC

The Disk Mix is the primary measure of your file server’s performance� XE "Server performance:measuring with Disk Mix" �.� XE "Tests:Disk Mix" �� XE "Disk Mix:main score for servers" � This is because it tests your file server the same way applications use your file server. The I/O throughput tests (i.e., the sequential and random read and write tests) do not provide the same level of information about how well your file server performs. Each of these tests focuses only on a single file operation and, thus, can’t give you a representative measure of your file server’s performance. 

The NIC test is similar to a Sequential Read test except that all the clients perform the reads on one common file that is loaded into the server cache. By running this test, you can get a feel for how well your network handles the I/O traffic. 

The tests perform all their file operations from the clients using the standard DOS Int 21H interface� XE "File operations:using DOS Int 21H" �� XE "Disk Mix:DOS file operations" �� XE "DOS Int 21H:operations used by Disk Mix" �.

You can combine the individual tests into test suites that you create or you can use the standard test suites that come with NetBench. NetBench provides two standard test suites that you can run to get an overall score for your server and a short verification test suite that you can run to verify that I/O throughput tests and NIC test are working or just to see how NetBench executes. Each of the standard test suites contains several test mixes. 

When you create a test mix, you can vary the test parameters. Thus, one test mix using a Random Read test might specify a file request size 1024 bytes and a file type of text. Another test mix using the Random Read test might specify a file request size 2048 bytes and a file type of binary. By creating multiple mixes using a variety of tests and test parameters, you can create a test suite that exercises your server the way your system users normally exercise it but in a shorter period of time than it would take to monitor an actual user.

For more information about these tests, see Chapter 16 “NetBench’s tests.”

The system setup NetBench uses

NetBench requires that you have a networked system up and running. The NetBench test environment� XE "NetBench:test environment" �� XE "Test environment" � consists of three types of machines:

The network file server under test. This is the server you are testing. NetBench does not run a server program. When you execute NetBench, each client sends requests to the server for network file operations on files that exist on the server.

The controller. You start and monitor the NetBench tests from the controller. The controller does not run any tests itself.

The client testbed. These are DOS PCs that actually execute the NetBench tests. You must have at least one client to run NetBench. NetBench will accept up to 1,000 clients; however, you can get a reasonable score for your file server with as few as three or four clients, providing you set your test parameters to stress the server.

To run NetBench you need both a controller program and a client program. You install these programs� XE "Programs:controller program" �� XE "Programs:client program" � on the server in a shared network directory that the controller and each client can access. This way you do not have to install them on each PC you are using in the test. Instead, the controller and the clients simply change to the NetBench installation directory and execute the appropriate NetBench startup code there. From the controller, you can use the program group icon that NetBench creates during installation to perform these startup steps automatically. However, you will need to go to each client individually to enter the commands to change to the installation directory and then start NetBench. (You can set up a batch file on each client to reduce the client startup procedure to one step.)

You do not have to enter any commands on the server.

NOTE:	You should always set up a test network for running NetBench. Otherwise the network traffic NetBench generates will slow down your network and annoy your regular users while the traffic your users generate will lower your NetBench scores.

For more information about how you set up NetBench, see Chapter 4 “Installing NetBench.”

How NetBench runs

To execute NetBench, you must have it running on the controller and on all the clients in the test. Once NetBench is running, though, you will do most of your work at the controller; you will not have to enter any additional commands at the clients. 

From the controller you can start test suites, create new test suites, or view your test results. You can also monitor the different states of the clients from the controller window. As the tests run, the controller window changes to let you know how the tests are progressing. You can see which clients are running the test and which (if any) are excluded from the test. You can also see which stage the clients are at in the test, which test mix is running, how long it has been running, and how many other test mixes are left to run.

The NetBench screens on each of  the clients also provide information about the test that is running. You can tell at a glance which test stage a client is in by the large, block letter in the window.

While NetBench is executing, the controller and the clients communicate by using a communications structure called semaphores. For example, the controller creates a file indicating which tests to run. The controller then sets a “readtest” semaphore.� XE "Semaphore" � The client sees the “readtest” semaphore and locates the file the controller created to describe the tests the client needs to run. After reading the file, the client indicates that it is ready to run the tests. Once all the clients have responded, the controller deletes the “readtest” semaphore and sets the “execute” semaphore. The clients then start executing the test.

NetBench automatically saves the results from each test mix in files� XE "Results:results file extensions" �� XE "Files:results file extensions" � that use the name of that test suite and the following extensions:

�SYMBOL 183 \f "Symbol" \s 10 \h�	.tlg 	(the test suite)� XE “.TLG:extension for results file" �� XE “Extensions for files:.TLG" �� XE "Files:.TLG extension for results file" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	.rlg	 (the overall results)� XE “.RLG:extension for results file" �� XE “Extensions for files:.RLG" �� XE "Files:.RLG extension for results file" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	.clg	 (each client's results)� XE “Extensions for files:.CLG" �� XE "Files:.CLG extension for results file" �

NOTE:	Each time you run a mix, NetBench overwrites the previous results with the new results.

NetBench uses these files to generate the spreadsheet of  results it displays when you choose the View Reports button.

For more information on NetBench’s results, see Chapter 12 “Working with NetBench's Results.”

Using NetBench's results

NetBench calculates its results as bytes per second. It reports the throughput for each client and totals the throughput for all the clients to determine the server throughput. 

NetBench� XE "Results:use Excel" �� XE "Scores:use Excel" �� XE "Excel:used to display results " � uses special Excel macros to display these results in spreadsheet format. You can use these results to evaluate both the overall performance of a server as well as to check the service individual clients receive. The NetBench results� XE "Results:advantages of" �:

�SYMBOL 183 \f "Symbol"�	Allow you to compare different servers that are tested under the same conditions and using the same testbed.

��SYMBOL 183 \f "Symbol"�	Indicate the speed of the server as it handles network file operations.

�SYMBOL 183 \f "Symbol"�	Allow you to analyze the effect of changing a variable in a test or on your server.

Reasons to run NetBench

NetBench provides you with a way to measure file servers� XE "Server" �. With NetBench, you can test how well file servers perform file services. You can use NetBench to analyze and predict the performance of file servers. 

We designed NetBench to give you a way to compare different servers to each other. To get a valid comparison of different servers, though, you need to have the servers set up the same way, to use the same testbed, and to run identical test suites on each server. For example, you won’t get much information about the true relative speeds of two servers if you run NetBench on one server with data compression active and on the other server with data compression inactive. 

On the other hand, you may want to test the effect data compression has on performance by running NetBench on a single server twice ( once with data compression on and once with data compression off. NetBench is a good tool to use if you want to see how changing parameters and software on your server affects its performance. 

Move over version 2.1; here’s NetBench 3.01

If you have version 2.1  of NetBench, you’ll notice that NetBench 3.01� XE "NetBench:differences with earlier versions" �� XE "NetBench 2.1:different from NetBench 3.0" � has a very new look. In fact, if you’ve ever used Ziff-Davis’ ServerBench( benchmark, you’ll realize that NetBench now looks a lot like ServerBench. We’ve taken the best parts of the ServerBench interface and incorporated them into the NetBench interface. We believe this change will make it easier for you to use NetBench and monitor the tests. This change should also make life a little easier for people who test servers. Now, when they switch between NetBench and ServerBench, they won’t have to learn an entirely new interface.

In addition to a new look, NetBench 3.01 also includes a number of other new features and changes. Here’s a summary of the major differences between NetBench 3.01 and its previous versions:

You cannot compare NetBench 3.01 results to results from any earlier version of NetBench. Because of the improvements we have made to NetBench 3.01, you can only compare version 3.01 results with other version 3.01 results.

NetBench 3.01 includes a new test called the Disk Mix,. This test uses information we received by profiling actual applications. The Disk Mix is the primary NetBench test for measuring server performance. It performs a greater variety of file operations than the earlier NetBench tests did. The NetBench 3.01 Disk Mix test performs network file operations on both private and shared files.

NetBench 3.01 includes a test parameter called Think Time. This parameter affects how much each test stresses the server by specifying how long a client waits before starting a new chunk of work. (For more information about Think Time, see the section “Specifying the timing information” in Chapter 11.)

You can set different sizes for the client workspaces in order to vary the NetBench 3.01 workload. The Disk Mix contains a parameter that lets you specify how large you want each client workspace to be. This means that, if you want to, you can create a test area that covers most of your disk.

NetBench 3.01 uses Excel spreadsheets to display its test results. You must have Excel installed on the controller in order to view your results.

The terms have changed. 

NetBench 3.01�NetBench 2.1��Controller�Test station coordinator��Client�Test station��Test suite file�Batch run file��

The controller is a PC running Windows that you specify as the central control for the NetBench tests. You use the controller to execute NetBench and monitor the tests. The controller does not run any tests itself. When you install the NetBench program, NetBench sets up a program group and icon on the controller that you can use later to start the benchmark.

A client is a PC running DOS that executes the NetBench tests. The new client user interface provides information on how the tests are progressing on each client.

Using NetBench with ServerBench

The Ziff-Davis family of benchmarks includes two server benchmarks: NetBench and ServerBench. NetBench works with file servers while ServerBench� XE "ServerBench" �� XE "ServerBench:different from NetBench" �� XE "NetBench:compared with ServerBench" �� XE "Applications server" �� XE "Server:file server" � focuses on application servers. Both NetBench and ServerBench give you different information about your server. 

NetBench measures how well a file server handles network file operations. It runs a controller program and a client program, but it does not run a server program.

NetBench is a portable benchmark in the sense that it does not require a particular network media, network protocols, and network operating system. (These factors, however, can affect your server’s performance on the NetBench tests.)

ServerBench gives you a gauge of the overall performance of an application server used in a client/server environment. With ServerBench, you can also measure the performance of particular subsystems on that server, such as the disk subsystem. Each ServerBench score reflects the interaction of the clients with the server and the server's responses to the clients. As a result, the network protocol can play a noticeable part in determining your server's scores. In addition, ServerBench contains a program the server executes as well as programs the controller and clients execute. ServerBench must be specially coded for each network protocol stack. Thus, ServerBench does require a specific network protocol.

Which benchmark is the best one for you to run depends on what type of work you do on your server. For example, suppose you have a database located on your server and users enter data into the database via a database interface running on individual PC clients. In this case, you are using your server as applications server. Thus, ServerBench will give you more appropriate results. However, if users access the server primarily by reading and writing files to a shared network drive, then NetBench is the benchmark you want to run. 

End of chapter

�Chapter 2  �How NetBench Works

This chapter presents a general explanation of how NetBench works. It describes: 

�SYMBOL 183 \f "Symbol" \s 10 \h�	The NetBench test environment.

�SYMBOL 183 \f "Symbol" \s 10 \h�	What makes up the NetBench tests.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The standard test suites that come with NetBench.

�SYMBOL 183 \f "Symbol" \s 10 \h�	A typical NetBench test scenario.

The NetBench test environment

NetBench creates a test environment� XE "NetBench:test environment" �� XE "Environment" \t "See Test environment" �� XE "Test environment" � that simulates the demands users place on a file server. NetBench does this by running tests where client PCs request network file operations from a file server. 

To accurately create this test environment, NetBench requires three types of machines, each with its own operating system. In addition, NetBench requires you to have the hardware and software necessary to allow the machines using these operating systems to talk to one another. 

In the most basic terms, the NetBench test environment consists of the:

�SYMBOL 183 \f "Symbol" \s 10 \h�	File Server. � XE "File server" �� XE "Server:file server" �� XE "Test environment:file server" �This is the machine that provides the shared file storage facilities to the clients and on which the clients create files used in the NetBench tests. It is also the machine that provides the shared disk space on which you install the NetBench controller and client programs. Because NetBench does not run a server program, it executes with whichever server operating system you have. NetBench's results reflect the server's performance as a whole. All the server operating system hardware and software as well as the network hardware and software affect the NetBench results. This includes everything from the disk controller to the network interface card to the number of processors to the network protocol. NetBench does not measure individual subsystems on the server.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Controller. The controller� XE "Controller" �� XE "Test environment:controller" � is a PC running Microsoft Windows 3.1. NetBench does not run tests on the controller nor does it count the controller as a test client in the tests. Instead, you use the controller, as the name implies, to control which tests NetBench runs, monitor how the tests are going, and view the test results. You can also use the controller to create test suites and view test results. This is the machine from which you as the tester will direct the NetBench tests. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Client. The client� XE "Clients" �� XE "Test environment:client" � is the DOS PC that actually requests the network file operations of the server during the NetBench tests. With NetBench, you will probably have multiple clients. 

Network Protocol. The network protocol � XE "Network protocol" �� XE "Test environment:network protocol" �(or protocols, if your system uses more than one) is the piece of the NetBench test environment that connects the different machines used in the benchmark tests. NetBench works with whichever network protocol your system currently uses to enable the controller, server, and clients to communicate. You do not have to buy or use special network software to run NetBench.

Setting up NetBench’s directories

Before you can run NetBench, you must create a directory� XE "Directory structure" �� XE "NetBench:directory structure" � on the server for each client in the test as well as a directory for the shared access tests. When you create a test mix, you must specify the client path names and, if you are using the Disk Mix, the shared directory path name. All the clients must be able to access the shared directory. NetBench does not create any of these directories for you.

If you use the standard NetBench test suites, you’ll need to create the following directories:

f:\netbench�This is the installation directory� XE "Installation directory" �� XE "NetBench:installation directory" �� XE "Directory structure:installation directory" �. NetBench automatically creates this directory during the installation process (just make sure the controller has permission to create directories on the server). It contains all the files that come with NetBench and sets up the subdirectories that NetBench uses, such as DCLIENTS, in which the clients find the tests they run. 

f:\clients\client1 ... f:\clients\client60�These are the path name formats for the individual client directories� XE "Client directories" �� XE "Clients:directories" �� XE "Clients:data file path names" �� XE "Directory structure:client directories" �. The standard NetBench test suites use up to 60 clients. You will need to create all 60 directories before you can run the standard test suites.

f:\clients\shared�All the clients� XE "Shared directory" �� XE "Directory structure:shared directory" �� XE "Directories:shared" � must be able to access this directory. NetBench creates the shared data files that the Disk Mix uses in this directory.

You must create each of these directories before you run the standard NetBench test suites. If you don’t, NetBench won’t run.

If you create your own test suites, then you can specify different path names for the clients and the shared access test directory. However, you will still need to create those directories on the server before you run your NetBench tests. 

Executing NetBench

While behind the scenes NetBench is very complex, it is actually simple to execute. NetBench automates as much of the test process as possible. 

You start NetBench on each of the clients you use in the test and on the controller. Unless a problem occurred during the last test run, it doesn’t matter whether you start NetBench on the clients first or the controller first.

NOTE:	If NetBench� XE "NetBench:halting abnormally" �� XE "NetBench:restarting after a problem" �� XE "Controller:restarting NetBench after a problem" �� XE "Running NetBench:restarting after a problem" �� XE "Running NetBench:from installation directory" �� XE "Clients:problems running" � halted abnormally on the previous test run, you should start it first on the controller the next time you run it. This ensures that any semaphore files that might have been left behind get cleaned up.

To start NetBench on the clients, you simply go to each client, change to the NetBench installation directory on the server, and enter the NetBench client command line.

NOTE:	If you enter the NetBench client command without switching to the installation directory, NetBench may look like it’s running, but it won’t be. You must always switch to the NetBench installation directory on the server before starting NetBench on a client.

To start NetBench on the controller, you choose the NetBench icon in the �Ziff-Davis Benchmarks program group. This brings up the main NetBench window. If you want to run a NetBench test, you choose the Start Test button from this window. NetBench now displays the main controller window (the one with the client grid). You select your test suites and execute them from this window.

NOTE:	NetBench comes with some standard test suites you can run. You can also create your own test suites. See Chapter 11 “Creating Your Own Test Suites” for information on how to do this.

�Once you've selected all the test suites you want to run, choose OK to let NetBench know you’re ready to run these test suites. The controller software communicates the test instructions to the clients. The clients then execute the tests.

As the tests run, you can monitor their progress from the controller. The client grid on the main controller window displays information about individual clients. The controller window also contains information showing which test suite is running, which mix is running, and how much time has elapsed.

If you look at a client window, you’ll notice a large block letter that tells you which stage the client is in. Because some clients finish a task sooner than others, you may notice that not all the clients are at the same stage. Each client window also displays how much of the test has executed.

Using the NetBench tests

NetBench comes with some standard test suites that you can run to get an overall score for your file server. Each test suite contains a set of individual tests or mixes that each client executes. These suites stress your server in ways that represent the average kinds of file requests a client makes of a file server.

In addition to providing the standard test suites, NetBench also lets you create your own test suite or edit one of the standard NetBench test suites. Each test suite is actually a combination of tests, which are called mixes.  

To help you develop a set of tests that reflect activity on your server, NetBench uses a multi-layered approach to creating test suites� XE "Test suites:approach to creating" �� XE "Test suites:general information" �. (This is the same approach we used in creating the standard test suites that ship with NetBench.) This approach involves:

1.	Defining the test mix. This test can be any one of the seven basic NetBench tests (Disk Mix, Random Read, Random Write, Random Read/Write, Sequential Read, Sequential Write, and NIC). 

2.	Including multiple test mixes in a test suite. The test suite is what you actually execute from the controller. Each test suite contains one or more test mixes.

NOTE:	A test suite is simply a container for the test mixes. You can think of a test suite as a file folder that holds multiple documents. NetBench produces reports for test suites that give all the results for the mixes in the suite.

You can also tune the tests to your server environment by setting different test parameters when you create a test. For example, you can specify the File Size or the Request Size that NetBench uses during a test.

NOTE:	To modify the test parameters, you will need to edit the test suite. See Chapter 11 "Creating Your Own Test Suites" for information on how to do this.

Another way you can tune the tests� XE "Tests:tuning" � to your server environment is to vary the number of clients who run the tests. For example, you might want to test a server as it accepts requests from one to 60 clients, where you go from one client to four clients and then add four clients at a time after that until you run a test suite with 60 clients. (We use this type of approach with the standard NetBench mixes.) One of the key results you will get when you test your server this way is a curve that plots a server's total throughput against the number of active clients. After each test suite completes, check its results to see if the throughput has started to degrade. If not, rerun the test suite with more clients. You can continue adding clients until throughput begins to degrade. To get a complete measure of your server's performance, you want to add enough clients so that the results curve shows where throughput starts degrading (i.e., you want your curve to have a knee in it).

NOTE:	Keep in mind that one client can represent several users.� XE "Clients:representing multiple users" � This is because a single NetBench client pelts the server with requests much more rapidly than users would. The NetBench clients simply take the response from the server and issue another request immediately while most users would take the data the server sends them and do something with it before issuing another request. The reason the clients stress the server this way so that NetBench can compare systems in a relatively short time using a modest number of clients. (You can reduce the stress on the server by setting a test parameter called Think Time. When Think Time is set, a client waits that amount of time before telling the server to do the next chunk of work.)

If you want to modify an existing test suite or create your own test suite, choose the Create or Edit Test Suites button from the main NetBench window. See Chapter 11 "Creating Your Own Test Suites" for more information. 

�A glance at what the NetBench tests do

NetBench provides seven basic tests:

Disk Mix

Random Read

Random Write

Random Read/Write

Sequential Read

Sequential Write

Network Interface Card (NIC)

These tests all focus on how well your system handles I/O operations� XE "Tests:overview" �. 

The Disk Mix� XE "Disk Mix:overview" � mirrors the way leading PC applications perform network file operations. Based on information gained by profiling leading DOS applications, the Disk Mix uses different block sizes and different operations during the test to place a diverse load on the server. It opens and closes files, creates and deletes them, reads and writes file data, intersperses read and write operations, and traverses directories. The files include data from both text and binary file types. In addition, the Disk Mix uses both shared and private server directories and files to simulate both shared file access and private file access.

The random read and write tests perform read and write operations at different places throughout the test data file. 

The Random Read/Write test performs a combination of random reads and writes within a single file. A standard ratio for this test is three reads for one write. (This is one of the test parameters you can change.)

The sequential tests perform read and write operations sequentially within a test data file (i.e., they start at the beginning of a file, perform the test operation on a piece of physical data, move to the adjacent piece of data, and perform the next operation until they reach the end of the file; then they start over at the beginning again). 

When NetBench executes one of the random or sequential tests (which are referred to as I/O throughput tests)� XE "I/O throughput tests" �, each client creates its own test data file in its own workspace on the server. When you create the test mix, you can specify how big the test data file is and what kind of data the file contains (text, binary, or user-defined data). NetBench provides both a text and binary seed file that it uses in creating these files. NetBench also lets you create your own seed data file that uses the data you specify. Because each client creates its own test data file in its own directory, none of these tests involve file I/O on a shared data file.

NOTE:	If you want the clients to use user-defined data and specify that parameter,� XE "User-defined data parameter" �� XE "PATTERN.DAT" �� XE "Files:PATTERN.DAT" � you must create the seed data file. This file, which must be named PATTERN.DAT, can contain any type of data you wish to place in it. For information on how to create the file, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

The NIC test stresses your system’s network. This test is similar to a Sequential Read test except that all the clients perform the reads on one common file. You can specify the file request size of each NetBench read operation. By running this test, you get a feel for how well your network handles the I/O traffic. Because the NIC test uses a small file that is guaranteed to fit in the server cache, all the sequential read requests this test issues for that file are serviced from memory. The server’s disk subsystem� XE "Disk subsystem:no effect on NIC test" � has no affect on the test result. As a result, the network is the dominate factor in determining the NIC score.  

All of the NetBench tests return their results as bytes per second.

The standard NetBench test suites

NetBench ships with a demonstration test suite VERIFY.TST � XE "Test suites:overview of standard suites" �� XE "Standard test suites:overview" �� XE "NetBench:standard test suites" �and two standard test suites called NBDM_28.TST and NBDM_60.TST. 

VERIFY.TST lets you quickly run some NetBench tests to get a feel for the benchmark and make sure everything is working. 

The standard suites both perform mixes consisting of the Disk Mix test. Each suite consists of eight mixes. If you start with the test suite NBDM_28.TST, NetBench executes the first mix with one client and the second mix with four clients. After that, it increments the number of clients by four for each additional mix until it reaches 28 clients (i.e., 1, 4, 8, 12, 16, 20, 24, 28). If you run the test suite NBDM_60.TST, NetBench executes the first mix with 32 clients, and then increments the number of clients by four for each additional mix (i.e., 32, 36, 40, 44, 48, 52, 56, 60).

When you install NetBench, it creates a subdirectory called SUITES under the NetBench installation directory and places the demo test suite and the standard test suites there. Having these test suites makes it easy for you to install NetBench, run it, and get an overall result for your system. 

�You can use these test suites as they are or you can edit them to create new test suites. You can also create your own test suites from scratch. For information on how to do this, see Chapter 11 “Creating Your Own Test Suites.” For more details on the test suites that come with NetBench, see Chapter 16 “NetBench's Tests.”

How NetBench calculates its scores

NetBench reports its results as bytes per second� XE "Results:calculating"�� XE "Scores:calculating"�� XE "Throughput:calculating"�. Each client totals the number of bytes of data it moved and divides that number by the amount of time this process took. The resulting score is the throughput for that client. NetBench calculates the throughput for each client.

When the mix ends, NetBench adds the throughput for each client to report the total number of bytes of data the server moved each second. This is the overall file throughput that the file server was able to deliver; it is your system level or server result.

NOTE:	When you read articles about NetBench, you may notice some results listed as bits per second. To get a bits per second score, just multiply your bytes per second score by eight, which is the number of bits per byte. For example, if the NetBench total throughput was 169677.626, then that rate as bits per second is 1357421.008 (i.e., 169677.626 * 8 = 1357421.008). To convert your results to kilobits per second, divide the bits per second rate by 1024 (for example, 1357421.008 / 1024 = 1325.606). You can then convert this rate to megabits per second by dividing it by 1024 again (1325.606 / 1024 = 1.294). Some publications, such as PC Magazine, report results in Kbps or Mbps. Using this algorithm, you can convert your rates similarly.

The results NetBench produces

Each time you run a test mix, NetBench automatically saves the results � XE "Results:spreadsheets" �for that test mix in an ASCII comma-delimited format. NetBench also records the configuration information and results data files for each test suite that completes. While you cannot view these results in their ASCII format, you can choose the View Results button on NetBench’s main window to display these results as formatted tables. NetBench includes Excel spreadsheet macros that import and format these ASCII files into several spreadsheet tables.

NetBench displays its five results tables on one Excel spreadsheet. The different tables include configuration information, overall test results, client results, and client information. After you open the results tables in Excel, you can save them to an Excel spreadsheet file. This way you can open results spreadsheet directly from Excel or an Excel-compatible product.

NOTE:	If you just want to see the overall server score for that mix, look at Table 3.

For more information on the results files and how to read and interpret them, see Chapter 12 “Working with NetBench's Results.”

A typical test scenario

The following � XE "Tests:test scenario" �� XE "NetBench:test scenario" �list steps you through what happens when you run a test suite. 

1.	Execute NetBench on the controller by choosing the NetBench icon from the Ziff-Davis Benchmarks program group. The main NetBench window appears.

2.	Choose the Start Test button. This takes you to the controller window.

3.	Choose Start from the controller window.

4.	Go to each client and enter the NetBench command line. 

NOTE:	When you connect a client, you'll notice that client's square in the client grid of the controller window changes to the connect color shown in the Legend on the main controller window. 

5.	Now return to the controller and select the test suite you want to run.

6.	The controller passes information on the first test mix in the test suite to the clients.

7.	Each client then executes the test mix and stores its results in a file on the server. The controller automatically gathers all those results. 

8	NetBench repeats steps 6 and 7 for all the mixes in the test suite. 

9	When the test ends, you can view the test results from the controller. To do this, minimize the controller window so that the main NetBench window appears and choose View Results from the main NetBench window. NetBench creates multiple results tables, so you will need to specify which ones you want to view. 

NOTE:	NetBench displays the results in Excel using Excel � XE "Results:displaying" �� XE "Scores:displaying" �macros to format the results. How quickly your results appear depends on the speed of the controller, how many results tables you want to create, and whether you have a print driver installed. Also, you must make sure that Excel is in your system path.

These steps describe what NetBench does during a single test suite. You can run multiple test suites during a single NetBench session. As each mix completes, NetBench stores the results from that mix. This way you never risk losing results from a mix that has run if something happens later in your NetBench session. However, if you re-run a test suite without viewing the results and saving them to an Excel spreadsheet file, NetBench will overwrite the test suite’s first set of results with its second set of results.

End of chapter

��Chapter 3  �Some Basic �NetBench Concepts

This chapter presents a general explanation of some of the concepts that enable NetBench to accurately measure your server's performance. These are concepts you may want to keep in mind as you use NetBench. For more information on the design goals behind NetBench and other concepts, see Chapter 17 "The Design Concepts Behind NetBench."

In this chapter, you will find information on:

�SYMBOL 183 \f "Symbol" \s 10 \h�	How NetBench's tests stress the server.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The way NetBench supports repeatability in tests.

�SYMBOL 183 \f "Symbol" \s 10 \h�	What affects the results curve.

Why NetBench works as a benchmark

NetBench's goal is to provide you with a way to get a realistic measure of how well your server handles file I/O without having to spend 24 hours a day for a week monitoring the server. To achieve this goal, we considered a variety of factors. We developed a set of tests that:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Stress the server.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Use one client to impose the same load as multiple users.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Produce results showing the performance curves of the servers.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Allow a high degree of repeatability.

These are all features that enable NetBench to succeed at measuring your server's performance. The following sections explain these and other features and why NetBench uses them.

Stressing the server

One of the main reasons NetBench can successfully measure your server's performance is that it uses stress tests. 

Using a stress test � XE "Stress tests" �is like going to a cardiologist to have your heart evaluated. To get the best measure of how well your heart is functioning, your cardiologist would simply follow you around for a week and monitor your heart. However, your cardiologist does not have the time or the resources to do that, so he has you do a treadmill test instead. This causes your heart rate to increase significantly and gives your doctor an indication of how well your heart is functioning.

The NetBench stress tests use the same principle. Most people don't have enough time and enough clients to adequately test a server as they go about their daily jobs. Thus, the stress tests let you measure your server's performance in less time and with fewer resources.

The differences between a stress test� XE "Tests:using stress tests" �� XE "Stress tests:how they work" �� XE "NetBench:stress tests" � and actually measuring your server are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	A stress test lets you impose an arbitrarily large amount of work on the server.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Clients within a stress test turn around requests much faster than they would in a real-world scenario. You can set the Think Time parameter on a stress test so that the clients accept the data from the server and immediately issue another request. In a normal setting, they would do something with the data before issuing the next request for service. (For more information on the Think Time parameter, see the section “Specifying the timing information” in Chapter 11.

One client does the work of several users

As you run NetBench, keep in mind that one NetBench client� XE "Clients" �� XE "Clients:representing multiple users" �� XE "Users:represented by clients" � can represent more than one actual user. As a result, you can run the tests on a relatively small number of clients and still get an accurate measure of your server's performance. An advantage of this feature is that you don't need as many resources to run NetBench and measure your server as you would if you were actually monitoring your server.

The reason that a single client does the work of several users goes back to the fact that NetBench uses stress tests. You can create NetBench tests where each client pelts the server with requests as fast as the server can handle them. As a result, each client causes the server to do as much work as several real users. Thus, you don't need as many clients to push your server to its breaking point.

A key factor in determining how stressful a test is on the server is the Think Time parameter.� XE "Think time" �� XE "Test parameters:Think time" �� XE "Parameters:Think time" � You can set this parameter for each of the tests NetBench runs. As the test executes, NetBench performs a chunk of work and then checks this parameter to see whether it should pause before performing the next chunk of work. Two important points to keep in mind about Think Time are:

As a rule of thumb, the smaller the amount of time you specify for the Think Time parameter, the more stressful the tests are.

Think Time affects different tests in different ways because they implement Think Time differently.  For example, a Sequential Read test pauses for Think Time after it reads to the end of the test file. A Random Read test pauses for Think Time after each read operation. Thus, if you set the Think Time parameter to half a second for both a Sequential Read test and a Random Read test, the Sequential Read test will place more stress on the server than the Random Read test. Because the Random Read test executes Think Time after each read operation, it will pause more frequently than the Sequential Read test. (For more information about how the different tests implement Think Time and why they implement it differently, see Chapter 16 “NetBench’s Tests.”)

�Figuring out the knees in the results curves

One of the key results � XE "Results:results curves" �� XE "Scores:results curves" �� XE "Scores:knee in curve" �� XE "Results:knee in curve" �� XE "Knee (results curve)" �� XE "Performance:knee in results curve" �that NetBench returns is a curve that plots a server's total throughput against the number of active clients. The point at which the number of clients is increasing but the throughput starts to decrease significantly is called the knee of the curve. 

Figure 3-1: A results curve containing a single knee 

�

As you add clients to a server, you expect the total throughput on the server to go up. For example, if there is one teller at a bank and four people come in, that teller's throughput increases. As more people come in, the teller's throughput continues to increase until the teller is working at full speed. Eventually, though, the stress of handling all the customers and general fatigue cause the teller to start slowing down. 

With a server, as you continue to add clients, the overhead of managing the clients also increases. The additional clients take more memory, there is more work for the scheduler, there is only a limited bandwidth for the network, and so on. Eventually, the throughput starts decreasing, indicating the server has reached the knee of the curve. This is the point at which the contention for resources and the overhead of managing the resources causes throughput to go down.

Your server's configuration can affect where the knee of the curve occurs. You can often improve your peak throughput � XE "Throughput:improving" �by:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Increasing the amount of server memory used for the disk cache.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Using an intelligent network or disk controller.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Adding RAM.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Tuning your processor's scheduling parameters.

NOTE:	For more information on the different components that influence your server's performance, see Chapter 14 "What Affects NetBench's Results."

There are three general types of curves � XE "Results:types of curves" �you will see with NetBench.

�SYMBOL 183 \f "Symbol" \s 10 \h�	A curve with a single knee that shows a very steep drop in throughput as you add clients.

�SYMBOL 183 \f "Symbol" \s 10 \h�	A curve with a single knee that shows a gradual, sloping drop in throughput as you add clients.

�SYMBOL 183 \f "Symbol" \s 10 \h�	A curve with a double knee. In this type of curve, the throughput reaches its knee and then levels out, just as a plateau does, while you continue to add clients. Then, after you've added a certain number of clients, the throughput drops off sharply. In this case, there are often physical bottlenecks that affect the server's performance. These include the amount of traffic the network can handle, the speed of the disk, the amount of main memory, and so on. Because of these bottlenecks, the server throughput quits going up, but the server maintains a fairly level throughput as it continues to add clients. Eventually, though, after enough clients are added, the throughput will begin a rapid decline. This is the second knee of this curve.

	�Figure 3-2: A results curve with a double knee

�	



To get a valid measure of your server's performance, you will want to run NetBench until you see the knee in your server's performance curve. This means you need to keep adding clients until throughput begins to drop off. In our standard test suites, we add clients incrementally as the tests run (i.e.,  we start with 1 client, then run the test with 4 clients, next 8 clients, and so on).  

If you run the NetBench tests and don't hit a knee, you need to increase the intensity of the tests. You can do this by:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Reducing the amount of Think time. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Adding clients.

�Evaluating throughput in terms of your server

As you look at the throughput� XE "Throughput:evaluating in terms of server" � graphs for different servers keep in mind that the server with the best peak throughput number may not be the best server for your needs. You will want to consider the way the server handles degradation in the throughput. For example, Server A may reach a knee at 30 clients and then experience a sharp drop in throughput. Server B may reach a knee at 25 clients and then begin a very gradual drop in throughput. As a result, if you have a workload equivalent to 40 clients, Server B may be the better server for you.

Standard deviation and variance in scores

In reporting your scores, NetBench evaluates all the test results and then calculates the standard deviation from the mean (or average) of the tests as well the variance (or deviation) from the mean of individual clients. This information tells you how far out clients are from the mean. You can use this information to determine how even the service is on your system in general and what type service the individual clients are receiving. 

From the standard deviation� XE "Standard deviation:determining service to clients" �, you can determine the range at which most of the clients are getting service. You can use this information to determine how even the service is on your system. The farther away the standard deviation is from the mean, the more uneven the service is for the clients. For example, if NetBench plots a graph of the test results and they display as a high bell curve (one that looks something like a hot-dog standing on its tip), you know your server is providing even service. A narrow standard deviation like this shows that the majority of your clients are getting the same kind of service. 

If the bell curve is low and flat like a sand dune, then the service on your server is not as even. This is a case where the standard deviation is wide, thus indicating that the service for the clients is varied.

By looking at a client's variance� XE "Variance:service to client" �, you can determine how well a single client received service. This shows how far out from the mean of a test a particular client was. 

�NetBench reports the standard deviation and variance because all clients do not get even service. In fact, the heavier the load, the more likely it is that clients will receive uneven service. In some cases, uneven service causes one client to get less service than another. In other cases, the server may not have completed the client’s file I/O request. Since the client never got a response from the server, it never issued another request. NetBench does not measure incomplete network file operations.

Taking advantage of repeatability

In a test environment, repeatability of test results is important. NetBench's design enables it to ensure a high degree of repeatability. This means that test results from multiple runs of the same test with the same parameters are consistent with each other. 

The steps NetBench takes to promote repeatability� XE "Repeatability:in tests" �� XE "NetBench:repeatability" �� XE "Tests:repeatability" � include:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Making each phase of the NetBench testing distinct. A client completes one aspect of a test and then waits for the other clients to finish. Once all the clients have finished, they all move to the next stage of the test. This ensures that one client is not cleaning up while another one is running a test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Using a well-defined initialization that is separate from the test. NetBench does not include the time it spends in the initialization phase as part of the test time. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Returning the clients and server to as clean a state a possible at the end of each test. Unless you specified the Save Workspace parameter for the Disk Mix, NetBench deletes all the data when a test ends. This way, when the next test starts, that test recreates the data. As a result, the state of the data is consistent for successive runs of the tests. (For more information on the Save Workspace parameter, see Chapter 16 “NetBench’s Tests.”)

End of chapter

�Part 2  �Setting Up NetBench 

The three chapters in this part of the manual all focus on what you need to do to install NetBench and run the sample test suite. After reading these chapters, you should be able to install NetBench on your system, license and register NetBench, and actually execute VERIFY.TST and get a score for your server.

The chapters in this part of the manual are:

Chapter 4:  Installing NetBench �This chapter explains what you need to do before you install NetBench, how to set up files for the clients, and how to execute the NetBench setup program and install NetBench on your server. 

Chapter 5:  Licensing and Registering NetBench �You can use this chapter to quickly run though the process of licensing your copy of NetBench and registering it. You must do both before NetBench will let you run any tests.

Chapter 6:  The NetBench Quick Start Test Run �This chapter steps you through the process of starting NetBench, running a short test suite, looking at your results, and then exiting from NetBench.

�Key terms you’ll see in these chapters

The following list defines some of the key terms we’ll use in these chapters as we describe how you install NetBench and run the sample test. For a complete list of NetBench terms and their meanings as well as other terms used in connection with NetBench, see the Glossary.

Client

A system that makes requests of a server. A client in NetBench is one of several PCs running DOS that make file requests of the server by executing the NetBench client program. When you run NetBench, keep in mind that a client is not usually equivalent to an actual user. Because NetBench uses stress tests that pelt the server with requests, one client can tax the server as much as several users would.

Client configuration file

A text file you create that contains information about each client. This file contains the client’s name, ID number, and group number. This file resides in the NetBench installation directory.

Client grid

A group of numbered squares located in the upper left quadrant of the controller window. The numbers correspond to the client ID numbers. The color of the square indicates which stage of the test the client is in. If you click on a client’s square, NetBench displays information about that client. NetBench displays this grid in four sizes: 1 to 160, 1 to 260, 1 to 400, and 1 to 1,000 (when the window is this size, you cannot see the individual client numbers). NetBench bases the size of the grid on the highest client ID number that is running NetBench.

Client group number

The number telling NetBench which group a client belongs to. You can assign multiple clients to the same groups. NetBench lets you create up to 50 client groups. You can use the group number when you set test parameters. You can tell NetBench to only use clients in the test that have the group numbers you specify.

�Client ID number

A unique number that you give each client. NetBench displays this number in a square on the client grid on the controller window. When you click on that square, NetBench displays information about that client. In addition, by checking the color of the square, you can see what stage the client is at in the test.

Client name

A unique name that you give each client. The client name can be up to 19 alphanumeric characters long. Do not place any spaces in the client name. You supply the client name when you enter the NetBench client command line at each client. NetBench then looks up this client in the client configuration file.

Client window

The window that appears on each client so that you can monitor the client’s status as the test runs. Among the information this window displays is a large, block letter that tells you which stage in the test that client is at. You do not enter anything from this window.

Controller

A PC running Microsoft Windows 3.1 and the NetBench controller application. From the controller you can start, stop, and monitor the NetBench tests. Unlike the clients, the controller does not run any of the NetBench tests and does not contribute to the results.  

Controller window

The window that appears when you choose the function button Start Test from the main NetBench window on the controller. You use this window to execute test suites and to monitor the progress of the test mixes. The client grid in this window shows the state of all the clients who are connected to the server for the NetBench test.

Directory structure

The NetBench tests always require that you set up a directory structure on a shared network drive that matches the client path names and shared workspace path name you supply when you set the test parameters. If you plan to use the standard NetBench test suites, you will need to set up the directory structure they look for before you can run the tests.

Installation directory

The shared network directory where you install all the NetBench code, including the controller program and the client program. You do not install any programs on the controller or the clients. As a result, the controller and all of the clients must have access to this directory. 

Test mix

A single NetBench test for which you have set all of the mix parameters, such as length of test, and all of the parameters for the test you selected (such as request size). You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

Test suite

One or more test mixes that NetBench executes one after the other during a test run. 

Workspace

NetBench’s tests use a private workspace (directory) where each client can set up its test data files and a public workspace (directory) where one client sets up a data file that all the clients access or where NetBench creates the public directories that the Disk Mix uses. The tests use the individual client workspaces for private file access tests and the public workspace for shared file access tests.



�Chapter 4  �Installing NetBench

This chapter explains how you set up and install NetBench. You will find information on:

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench’s hardware and software requirements.

What is involved in installing NetBench.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How to plan your NetBench installation.

How to set up the client information NetBench uses.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How to install NetBench.

Which files NetBench places in its installation directory.

Getting a copy of NetBench

If you don’t already have a copy of NetBench� XE "NetBench:downloading from ZiffNet" �� XE "NetBench:requesting NetBench" �, you can get a copy by downloading it from ZiffNet. ZiffNet contains copies of NetBench in compressed form. While we don’t charge for NetBench, you will have to pay any fees you normally pay when you download files from ZiffNet.

You can also request a free NetBench diskette from ZDBOp by faxing or mailing us your name, mailing address, and the name of the benchmark you want. 

For details on how to get a copy of NetBench, see Chapter 20 “Technical Support.”

�What installing NetBench involves

NetBench requires a minimum of a network file server connected to two PCs. One PC will be your controller, which does not execute the actual tests, and the other PC will be your client, which does run the tests. NetBench accepts up to 1,000 clients; however, your network software may limit you to fewer clients. (Don’t worry, though, you can get reasonable server results with as few as three or four clients.)

Installing NetBench requires multiple steps� XE "NetBench:installation overview" �� XE "Installing:overview" �. You must:

Make sure your system meets NetBench’s hardware and software requirements.

Make sure you have the operating system software and network installed on your server. Because NetBench does not run a server program, it does not require a special server operating system. It works with whatever server operating system you have. (However, if you’re running with a Windows  NT�SYMBOL 228 \f "Symbol"� Advanced Server, NetBench 3.01 requires Microsoft LAN Manager 2.2 or greater for any LAN Manager clients you may be running).

Make sure you have Microsoft Windows 3.1 and Microsoft Excel for Windows 4.0 or 5.0 installed on the controller. The NetBench controller files operate on top of Windows. NetBench uses special Excel macros to create its results spreadsheets. You must include Excel in your system path.

Make sure you have MS-DOS 5.0 or greater installed on each of your clients.

Make sure your network is set up correctly. The server, controller, and clients must all be able to communicate with each other. Your network needs to be up and running before you start NetBench.

NOTE:	You do not need to buy special network hardware or software for NetBench to work. NetBench uses the same network that your PCs use to communicate with the server. NetBench does not provide any network software.

6.	Set up your test directories on a shared network drive that the clients can access. You will need to have individual directories for each client in the test as well as a public directory that all the clients can access.

NOTE: 	You must set up these directories before you run NetBench. For more information on setting up the directories, see the section “Creating the NetBench directory structure” later in this chapter.

�7.	Decide the client designations that you’ll use when you create the client configuration file. You will need a client name, a client ID number, and a client group number for each client. The client name and client ID number must be unique. You use the client name in the NetBench command line when you start NetBench on that client. While NetBench is running, it uses the client ID number to display information about the client in the controller window. You can have multiple clients in the same group. You can use the group numbers to indicate which clients you want NetBench to include in a particular test. The client name, client ID number, and client group number all go in the client configuration file that you create. You place this file in the NetBench installation directory.

8.	Modify the CONFIG.SYS file on each of the clients so that the FILES parameter equals 20 or more and the BUFFERS parameter equals 10.

9.	Install NetBench on a shared network drive that both the DOS PC clients and the Windows-based controller can access. You do not install any NetBench code on the clients or the controller. (NetBench does, however, create a NetBench icon in the Ziff-Davis Benchmarks program group on the controller.)

The next section lists the specific hardware and software requirements for NetBench.

NetBench’s hardware and software requirements

To run NetBench, your system must also meet all the NetBench hardware and software requirements� XE "NetBench:requirements" �� XE "Hardware requirements" �� XE "Software requirements" �. The following list summarizes the requirements for NetBench:

�SYMBOL 183 \f "Symbol"�	A server complete with a server operating system.

NOTE: 	With an Windows NT Advanced Server, NetBench 3.01 requires LAN Manager 2.2 or greater if you are running LAN Manager clients.

�SYMBOL 183 \f "Symbol"�	Windows 3.1 or higher on the controller.

�SYMBOL 183 \f "Symbol" \s 10 \h�	MS-DOS�SYMBOL 226 \f "Symbol"� 5.0 or greater on each of the clients and the controller. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	A network interface card and its driver for the server, the controller, and the clients.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The necessary network software to allow the server, the controller, and the clients to access shared directories on the server.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Excel 4.0 or 5.0 on the controller.  	

�SYMBOL 183 \f "Symbol"�	An 80486 (or compatible) or higher processor on the controller; an 80386 (or compatible) or higher processor on each client. 

�SYMBOL 183 \f "Symbol"�	About 3.4 Mb of disk space on the server for installing all the NetBench programs.

�SYMBOL 183 \f "Symbol"�	On the controller, 8 Mb of RAM.

�SYMBOL 183 \f "Symbol" \s 10 \h�	On the controller, a super VGA resolution or higher resolution video adapter. NetBench will work on any video adapter with a horizontal resolution of at least 800 pixels and a vertical resolution of at least 600 pixels. ZDBOp recommends that you have a 15-inch or larger monitor on the controller.

�SYMBOL 183 \f "Symbol"�	On each client, a minimum of 450 Kb of free, conventional memory.

�SYMBOL 183 \f "Symbol" \s 10 \h�	On each client, a 9-inch or larger monitor.

Getting your server ready for NetBench

You only need to do three general steps to get your server ready for � XE "Server:preparing for NetBench" �� XE "NetBench:preparing server" �NetBench:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Decide which shared network drive to install NetBench on. You must install NetBench on a network drive that both the DOS PC clients and the Windows-based controller can access. You cannot install NetBench on a local hard disk.

NOTE:	To make this manual easier to read, we’re going to refer to this network drive as F when we provide examples on how to install and run NetBench. This does not mean you must use the F drive for installing NetBench. You can use any network drive that is common to the clients and controller.

Create the directories NetBench will use as it runs the tests. You’ll need an installation directory (NetBench will let you create this directory during the installation process), a directory for each client’s private workspace, and one shared access directory for the public workspace each client needs to be able to access. If you don’t have these directories set up before you run the tests, NetBench will fail. (See the section “Creating the NetBench directory structure” later in this chapter for information on how to do this.)

Create a client configuration file and place it in the NetBench installation directory. (See the section “Creating the client configuration file” later in this chapter for information on how to do this.)

�Using a Windows NT Advanced Server

If you’re running NetBench with a Windows NT Advanced Server� XE "Server:Windows NT Advanced Server" �� XE "Windows NT Advanced Server" �, there are three more requirements:

Use an intelligent network controller. If you use a controller that does not have an on-board processor, such as an NE2000, NetBench may cause the server to hang.

You must have LAN Manager 2.2� XE "Windows NT Advanced Server:LAN Manager clients" � if you are running LAN Manager clients.

You must change the sesstimeout value if you’re using LAN Manager clients. Set the sesstimeout value to 120 seconds. This value is under the [workstation] section in the lanman.ini file:

[workstation]�sesstimeout=120

Creating the NetBench directory structure

Before you can run NetBench, you must create on the server the directories� XE "Directories:creating" �� XE "NetBench:creating directory structure" �� XE "Directory structure:setting up" �� XE "Parameters:creating directories" � NetBench will use during its tests. The NetBench tests require:

A directory for each client. � XE "Client directories" �� XE "Directory structure:client directories" �� XE "Directories:client" �This is the client’s private workspace. When you run the sequential and random read and write tests, NetBench creates a test data file in each client’s private workspace. The client then uses its own file for the tests. These tests do not require shared access.

A shared directory. � XE "Shared directory" �� XE "Directory structure:shared directory" �� XE "Directories:shared" �This is the public workspace that each of the clients can access. When you run the Disk Mix, NetBench creates shared files in the public workspace that all the clients can access.

In addition, each client needs to be able to locate and access the installation directory. NetBench uses the seed files in that directory to create the test data files.

If you use the standard test suites, NetBench will look on your server for the following directories:

F:\NETBENCH (installation directory)�F:\CLIENTS\CLIENT1�F:\CLIENTS\CLIENT2�F:\CLIENTS\CLIENT3�...�F:\CLIENTS\CLIENT60�F:\CLIENTS\SHARED

You can change these path names from the Mix Definition window. If you change them, then you need to create a directory structure that matches the path names you specify.

If you don’t have the test directories set up before you run the tests, NetBench will fail.

Determining how big your NetBench workspace will be

As you set up your directory structure, you may also want to consider how much workspace� XE "Workspace" � NetBench will require, especially for the Disk Mix test. Workspace is the amount of space that NetBench’s tests require at the beginning of the test. It’s your test tree.  

NetBench creates the workspace using the directory structure you set up. The individual client directories are where each NetBench client sets up its test data files. The shared directory is where one client sets up a data file that all the clients access or where NetBench creates the public directories that the Disk Mix uses. The tests use the individual client workspaces for private file access tests and the public workspace for shared file access tests.

To calculate how much space to allow for the Disk Mix workspace, add about 1.5 Mb to the value of the Workspace Size parameter� XE "Workspace Size parameter:calculating" �� XE "Parameters:calculating workspace" �� XE "Disk Mix:calculating workspace" � for the Disk Mix and multiply that number by the number of clients in the mix. (You set the Workspace parameter when you create a test mix in the Mix Definition window that uses the Disk Mix.)

The standard test suites set the Workspace parameter to 20 Mb. To see how much workspace they will require, add 1.5 Mb to 20 Mb and then multiple by 60 (the maximum number of clients in the test); i.e., 1.5 + 20 = 21.5 * 60 = 1290. Thus, the standard test suites require 1290 Mb at the beginning of the test.

Getting your clients ready for NetBench

Getting your clients ready to run NetBench requires some planning on your part. � XE "Clients:preparing for NetBench" �� XE "NetBench:preparing clients" �You need to:

Modify the CONFIG.SYS file� XE "CONFIG.SYS:modifying on clients" �� XE "Clients:modifying CONFIG.SYS" �� XE "Files:modifying CONFIG.SYS" � on each client so that the value for the FILES parameter is 20 or greater and the BUFFERS parameter equals 10. For example:

FILES = 20�BUFFERS = 10

	Remember, you’ll need to reboot the client after you make these changes to CONFIG.SYS for them to take effect. 

Select client names and ID numbers. Each client must have a unique name and ID number.

Select the client group numbers. Multiple clients can have the same group number.

Create a client configuration file that contains the names, ID number, and group numbers for each of the clients and place this file in the NetBench installation directory on the server.

Create a batch file for each client to simplify starting NetBench on the individual clients. (Actually, you don’t have to create this file; it just makes it easier to start NetBench on the clients.)

The next few sections tell you how to perform these tasks.

If you’re running Windows for Workgroups 3.11 on your clients� XE "Clients:running Windows for Workgroups" �� XE "NetBench:running Windows for Workgroups on clients" �� XE "Windows for Workgroups:running on clients" �� XE "Clients:running from a DOS box" �� XE "Disk Mix:settings for Windows for Workgroups" � and you want to run the NetBench Disk Mix test, you can run NetBench from a DOS box on the clients. However, the overhead of having Windows running could affect your Disk Mix test results. In addition, you should not run the I/O throughput tests or NIC test when you are executing NetBench from a DOS box because your results will not be valid. If you do want to run the Disk Mix under Windows for Workgroups, you must have Windows NT Advanced Server version 3.1 and 2B Service Pack update (or later) installed. In addition,  you must set the Save Workspace test parameter for the Disk Mix to Yes. (This means that if you want to run the standard test suites, you will need to modify the last mix in NBDM_60.TST and change this parameter from No to Yes.)

If you’re using LAN Manager clients,� XE "Clients:using LAN Manager" �� XE "NetBench:using LAN Manager clients" �� XE "LAN Manager:settings for using with clients" � make sure you set the sesstimeout � XE "LAN Manager:sesstimeout value" �� XE "sesstimeout value:for LAN Manager clients" �value to 120 seconds under the [workstation] section in the lanman.ini file:

[workstation]�sesstimeout=120

Selecting the client names

Each client running NetBench must have a name. NetBench doesn’t care what the name is as long as it is unique to that client� XE "Clients:names" �� XE "Names:clients" �. You enter the client name when you execute NetBench from a DOS command line on the client.

�The client name can be up to 19 alphanumeric characters long. It cannot contain any spaces.

NOTE:	To make running NetBench easier, you may want to stick a card on each client PC listing that client’s name in large letters. This can help you locate the different clients when you are checking the individual client results.

Selecting the client ID numbers

You can specify client ID numbers from 1 to 1,000. NetBench uses the client ID number� XE "Clients:ID numbers" �� XE "Numbers:client ID" �� XE "ID number:clients" �� XE "Client ID number" � to display information about the clients state in the controller window. 

Each client ID number corresponds to a square in the controller window’s client grid. You can tell what a client is doing just by glancing at the client’s square. You can also click on the square to display the additional information about that client.

To keep the client grid in the controller window smaller, we recommend that you number the clients consecutively starting with 1. This is because NetBench numbers the client grid consecutively up to the highest client number that is running NetBench, even if you did not assign all the in-between numbers. For example, if you have five clients with ID numbers of 50, 100, 145, 200, and 260, NetBench displays a client grid that contains squares for 1 to 260 clients. The more clients that NetBench thinks you have, then the smaller it has to make the grid to include squares for all the clients.

NOTE:	The controller window uses four grid sizes� XE "Controller window:size of client grid" �� XE "Client grid:sizes" � to display numbers for clients. They are 160, 260, 400, and 1,000. Thus, if you include a client ID of 165, NetBench displays a grid in the controller window that goes up to 260. This is true even if you only have three clients. 

Selecting the client group numbers

NetBench also looks for a client group number for each client.� XE "Clients:group numbers" �� XE "Numbers:client groups" �� XE "Group numbers:clients" � You can assign clients to different groups or include them all up as members of the same group. 

By setting up different groups of clients,� XE "Clients:setting up groups �� XE "Group numbers:setting up" � you can tell NetBench to include only clients from a certain group for a certain test. This way you can specify different sets of clients to run in different mixes. 

The client group number can be any number from 1 to 50. You can have as many clients in a single group as you like. You do not have to assign clients to different groups. 

�You can use the client group numbers to specify which clients a mix uses� XE "Tests:using group numbers" �� XE "Parameters:using group numbers" �� XE "NetBench:using group numbers" �. If you specify one or more group numbers for a test mix, NetBench will only let clients with those group numbers run in the mix. For example, suppose you have groups 1 through 5, each of which has 10 clients. When you defined the test mix, you specified that 50 clients from groups 1 and 2 execute that test. Because you specified groups 1 and 2, NetBench will use only clients in those groups. Since there are only 20 clients total in those two groups, 20 is the maximum number of clients that NetBench will use for this test mix even though you specified a total of 50 clients when you set up the test mix. NetBench does not pull clients from other groups.

If you have more clients connected than a mix requires, NetBench uses a combination of group numbers and client identification numbers to determine which clients will run the test. NetBench prioritizes clients first by their group numbers and then, within each group, by their client ID numbers.� XE "Clients:included in test" �� XE "NetBench:selecting clients for tests" � Thus, NetBench decides which clients to use for that test based on:

1.	The group number. If you’ve specified that NetBench include clients from more than one group, then clients with a lower group number have priority over clients with a higher group number. For example, if the test mix includes clients in groups 1 through 10, then clients with group number 1 will execute before clients with group number 9.

2.	The client ID number. Within each group, NetBench prioritizes the clients so that those with lower client ID numbers execute before those with higher numbers. For example, suppose you’re running a mix that requires 10 clients from group 1. In group 1, you have clients with the ID numbers 1 through 25. NetBench would always execute the test using clients 1 through 10; clients 11 through 25 would not execute this mix.

Because NetBench prioritizes clients this way, if you have more clients connected than a mix needs, NetBench will always run that mix using the same set of clients. 

You can use group numbers� XE "Group numbers:reasons to use" �� XE "Clients:reasons to use group numbers" � as a way to study work loads across segments. If you want to get this type of information, number your client groups consecutively on each segment. Include equal numbers of clients from each group in each segment. Now create a mix that defines the number of groups you want and the number of clients from those groups.

Another way you can use group numbers in test mixes is to help you spot where the knee of the performance curve appears on your server. For example, you might want to create test mixes where each mix incrementally increases the number of clients by a group of four. (You also have the option of just increasing the number of clients and letting NetBench select them.)

Creating the client configuration file

When you execute NetBench from the DOS command line on the clients, NetBench uses the information in the command line to find the client configuration file.� XE "Client configuration file" �� XE "Clients:client configuration file" �� XE "Files:client configuration file" � This is a text file you create and place in the installation directory that has a line for each client. The client line contains the client’s name, ID number, and group number. 

You can have one client configuration file in the NetBench installation directory that contains the information for all the clients. This way, when you start NetBench on the clients, you just have to enter the NetBench start command, the client name, and the name of the client configuration file. NetBench locates the client configuration file on the server and searches the file until it finds that client’s name. Once it finds the name, it also gets the client ID number and group number from the file.  

You can name your client configuration file whatever you choose. We provide an example of the client configuration file called CLIENT.CFG � XE "CLIENT.CFG:setting up for clients" �� XE "Clients:creating client configuration file" �� XE "Files:CLIENT.CFG" �� XE "Client configuration file:creating" � in the NetBench installation directory. You can modify it for your clients. 

To create a client information file:

Create a text file.

Enter the client name, client ID number, and client group number (separate each by either a space or a tab) on a single line and press carriage return.

Continue entering separate lines of client information in the file until you have a line for each client.

End the file with a carriage return.

Your client configuration file will have three columns: client name, client ID number, and client group number.  Make sure you enter a carriage return after the last client name. For example, you might have a file that looks like this:

	alfred	1		1�beatrice	2	1�carl	3	1�doris	4	2�evelyn	5	2�frank	6	2�george	7	2�harry	8	3�isabel	9	3�jo_ellen	10	3

This example contains 10 clients with ID numbers ranging from 1 to 10. The clients belong to three different groups (1, 2, 3).

NOTE:	If you give your client configuration file a name other than CLIENT.CFG in the NetBench installation directory, NetBench will prompt you for the name of the file when you click on a client ID number in the client grid of the controller window. You will need to enter the path name of the client configuration file in the dialog box that NetBench displays� XE "Client configuration file:locating" �� XE "NetBench:locating client configuration file" �.

Figure 4-1:  Client configuration dialog box

�

Creating a client batch file

To simplify starting NetBench on the clients, you can create a batch file for each client.� XE "Client batch file" �� XE "Clients:creating startup batch file" �� XE "Files:client batch file" � � XE "NetBench:creating client batch file" �� XE "Batch file:creating for clients" �Place in the file all the commands necessary to start the client program . 

If you decide to create a client batch file, include in it:

The command to change to the NetBench installation directory on the server.

The command to start the client program. This command line must contain the client program command (NBDOSCLI), the name of the client, and the name of the client configuration file. (Use spaces to separate the three parts of the command line.)

For example, if you want to create a batch file called c.bat for a client named alfred that uses a client configuration file in the installation directory called client.cfg, place the following commands in c.bat:

f:�cd \NETBENCH�NBDOSCLI alfred client.cfg

Then, when you wanted to start NetBench on alfred, you only need to enter:

c

You can copy this same file to each client and simply change the client name to the current client’s name. This way, you can start each client just by entering a single keystroke (c) at the DOS command line.

Getting the controller ready for NetBench

The only thing you need to do to get the controller ready to run NetBench is to make sure:� XE "Controller:preparing for NetBench" �� XE "NetBench:preparing controller" �

Windows is running.

Excel is installed and included in your system path.

Using a downloaded copy of NetBench

If you downloaded your copy of NetBench from ZiffNet, you will need to expand the self-extracting file NetBench file NETBEN.EXE � XE "Files:NETBEN.EXE" �� XE "NetBench:downloading from ZiffNet" �� XE "Installing:expanding NETBEN.EXE" �� XE "NETBEN.EXE:expanding" �before you can install NetBench. To do this:

1.	Move NETBEN.EXE to a temporary directory on your shared network drive (for example, F:\TMP).

2.	Run NETBEN.EXE from the Windows File Manager or Program Manager.

NOTE: 	You can place NETBEN.EXE in any directory you like. Just use the correct directory name in the command line when you execute the file.

You now have the same NetBench files, including the SETUP.EXE and README.WRI files, that come on the NetBench diskette. 

The next sections explain the steps involved in installing NetBench. Once you install NetBench, you can delete the file NETBEN.EXE and the contents of the temporary directory.

�Quick installation for experienced users

If you are an experienced PC user, you can install NetBench quickly without going through the step-by-step installation procedure explained in the next section.

The basic NetBench installation procedure involves executing SETUP.EXE from the controller.� XE "Files:SETUP.EXE" �� XE "NetBench:installing quickly" �� XE "Installing:quick installation" �� XE "Installing:using SETUP.EXE" �� XE "SETUP.EXE:installing quickly" �� XE "Controller:installing NetBench quickly" � You must be running Windows when you execute SETUP.EXE. You can execute SETUP.EXE from:

The distribution diskette.

A directory on a hard drive connected to the network.

A directory on a network drive. 

NetBench will ask you for the installation directory. It will then display a series of windows and ask whether you want to continue. The windows are �self-explanatory.

NOTE:	You should always be at the controller when you execute SETUP.EXE.

If you are a less experienced PC user, read the next section, which takes you through each step of the installation process.

Installing NetBench

� XE "NetBench:installing" �� XE "Installing:instructions" �� XE "Controller:installing NetBench" �You install NetBench from the Windows File Manager on the controller. 

The following steps take you through the installation process. (If you have questions during the procedure, select the Help button.)

1.	Go to the PC you will use as the NetBench controller.

2.	Open the Windows File Manager.

3.	Go to the directory containing the NetBench file SETUP.EXE:

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you have NetBench on a diskette, insert the diskette into the correct drive and change to that drive. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	If you downloaded NetBench from ZiffNet, change to the directory that contains the decompressed NetBench files SETUP.EXE and README.WRI.� XE "README.WRI file" �

4.	Select SETUP.EXE and run it. (Windows automatically executes this file when you double-click on the file name SETUP.EXE.)

5. 	Click on Continue in the Starting NetBench 3.01 Setup window.

Figure 4-2: The NetBench Setup window

�

	You can also halt the installation procedure at this point by selecting Exit. If you do this, NetBench displays a Quit window that says the installation is incomplete and gives you the opportunity to resume the installation by selecting Continue. To halt the installation, select Exit again. NetBench then displays a window telling you that the benchmark has not been properly installed. Select OK. NetBench terminates its installation procedure. Ignore the rest of these steps. 

6.	Enter the name of the directory in which you want to install NetBench in the NetBench 3.01 Drive and Directory  window. This must be a shared network directory that the controller and the clients can access. The default directory is F:\NETBENCH. You can enter another directory name if you choose or accept the default directory. 

�Figure 4-3: The NetBench Drive and Directory window

�

7.	Select Continue to go to the next window.

	The Installing NetBench 3.01 files window appears. In this window, NetBench displays information about the progress of the installation, such as which file it is copying into the NetBench installation directory and how much of the NetBench code it has installed. For example, in Figure 4-4, NetBench has installed 7 percent of its code and is currently in the process of copying NBCTRLB.EXE from the diskette into the installation directory F:\NETBENCH. 

Figure 4-4: The NetBench installation window

�

	When the installation finishes, NetBench displays a window indicating that the installation was successful. 

�8.	Click on OK to end the installation process.

Figure 4-5: Window indicating you have installed NetBench 

�

During the installation, NetBench creates a Windows Program Manager group on the controller called Ziff-Davis Benchmarks� XE "Ziff-Davis Benchmarks:program manager group" �� XE "NetBench:icon" �� XE "Installing:creating NetBench icon" �� XE "Installing:creating Ziff-Davis program manager group" �. If this group already exists, NetBench simply adds its application icon to it. 

Figure 4-6: The NetBench icon in the Ziff-Davis program group

�

When the installation finishes, the Ziff-Davis Benchmarks group appears in the Program Manager on the controller. If you want to start NetBench, go to the controller and double-click on the icon labeled NetBench 3.01. This starts NetBench on your controller. To start NetBench on the clients, you will need to go to each client and enter the NetBench command line.

NOTE: 	When you install NetBench, it creates the following subdirectories:  DOCS,� XE "Directories:DOCS" �� XE "Installation directory:DOCS subdirectory" � which contains an on-line copies of the documentation, SUITES,� XE "Directories:SUITES" �� XE "Installation directory:SUITES subdirectory" � which contains copies of the standard NetBench test suites, and DCLIENTS, which contains the client bitmap files, data seed files, and the tests.� XE "Installation directory:subdirectories" �� XE "Installing:NetBench's subdirectories" �

�The files NetBench places in the installation directory

When you run the NetBench setup program, it places several files in the installation directory. � XE "Installation directory:files NetBench installs" �� XE "NetBench:files in installation directory" �� XE "Files:installed by NetBench" �These files are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	README.WRI. � XE "Files:README.WRI" �� XE "README.WRI file" �� XE "Installing:README.WRI" �This is the README file; it contains information on installing NetBench and any notes or warnings you should know about.

NBDOSCLI.EXE. � XE "Files:NBDOSCLI.EXE" �� XE "NBDOSCLI.EXE" �� XE "Installing:NBDOSCLI.EXE" �� XE "Programs:client program" �� XE "Programs:NBDOSCLI.EXE program" �� XE "Client:executable" �This is the client executable.

NBCTRLA.EXE. � XE "Files:NBCTRLA.EXE" �� XE "NBCTRLA.EXE" �� XE "Installing:NBCTRLA.EXE" �� XE "Controller:executable" �� XE "Controller:NBCTRLA.EXE" �� XE "Programs:NBCTRLA.EXE program" �� XE "Programs:controller program" �This is the controller executable. (By changing to the NetBench installation directory and entering NBCTRLA from a PC running Windows, you can start the controller program.) 

�SYMBOL 183 \f "Symbol" \s 10 \h�	NBCTRLB.EXE. � XE "Files:NBCTRLB.EXE" �� XE "NBCTRLB.EXE" �� XE "Installing:NBCTRLB.EXE" �� XE "Controller:NBCTRLB.EXE" �� XE "Programs:controller program" �� XE "Programs:NBCTRLB.EXE program" �This is the file NBCTRLA.EXE uses when it displays the controller window.

�SYMBOL 183 \f "Symbol" \s 10 \h�	RESULTS.XLM. � XE "Files:RESULTS.XLM" �� XE "RESULTS.XLM" �� XE "Results:RESULTS.XLM" �� XE "Installing:RESULTS.XLM" �� XE "Excel:uses RESULTS.XLM macros" �This is an Excel macro file that creates the results files.

�SYMBOL 183 \f "Symbol" \s 10 \h�	VRMGR.XLS. � XE "Files:VRMGR.XLS" �� XE "VRMGR.XLS" �� XE "Results:VRMGR.XLS" �� XE "Installing:VRMGR.XLS" �� XE "Excel:uses VRMGR.XLS macros" �This is an Excel macro file that enables NetBench to work with Excel 5.0.

BWCC.DLL.  � XE "Files:BWCC.DLL" �� XE "BWCC.DLL" �� XE "Controller:BWCC.DLL used with interface" �� XE "Installing:BWCC.DLL" �This is Borland C Dynamic-Link Library that NetBench uses to produce the user interface on the controller. It does not affect your test results.

�SYMBOL 183 \f "Symbol" \s 10 \h�	CLIENT.CFG. � XE "Client configuration file:sample CLIENT.CFG" �� XE "Clients: sample CLIENT.CFG" �� XE "Files:CLIENT.CFG" �� XE "CLIENT.CFG:sample file" �� XE "Installing:CLIENT.CFG" � This is a sample client configuration file. You can use it as a model for creating your own CLIENT.CFG file.

�SYMBOL 183 \f "Symbol" \s 10 \h�	SUITES. � XE "Directories:SUITES" �� XE "Installation directory:SUITES subdirectory" �� XE "Installing:SUITES subdirectory" �This subdirectory contains the standard NetBench test suites as well as the VERIFY.TST that you can use as demo test suite.

NOTE:	These are the test suites the Ziff-Davis publications use for their NetBench reviews.

�SYMBOL 183 \f "Symbol" \s 10 \h�	DOCS. � XE "Directories:DOCS" �� XE "Installation directory:DOCS subdirectory" �� XE "Installing:DOCS subdirectory" �This subdirectory contains the on-line versions of the NetBench manual. 

�DCLIENTS.  � XE "Directories:DCLIENTS" �� XE "Installation directory:DCLIENTS subdirectory" �� XE "Installing:DCLIENTS subdirectory" �This subdirectory contains the files the clients use for the client user interface and the scripts.

	Client User Interface windows. NetBench uses the following eight .DAT� XE “Extensions for files:.DAT" �� XE "Files:.DAT extension for files" �� XE ".DAT:extension for files" � windows as part of the client displays:

	� XE "Files:CLI_SCRN.DAT" �CLI_SCRN.DAT�� XE "Files:B_6_4.DAT" �B_6_4.DAT�� XE "Files:C_6_4.DAT" �C_6_4.DAT�� XE "Files:E_6_4.DAT" �E_6_4.DAT�� XE "Files:I_6_4.DAT" �I_6_4.DAT�� XE "Files:R_6_4.DAT" �R_6_4.DAT�� XE "Files:S_6_4.DAT" �S_6_4.DAT�� XE "Files:X_6_4.DAT" �X_6_4.DAT

	Scripts. NetBench also installs a number of  .BIN � XE “Extensions for files:.BIN" �� XE "Files:.BIN extension for NetBench script files" �� XE ".BIN:extension for NetBench script files" �� XE "Scripts:NetBench tests" �� XE "Tests:scripts" �files that contain encoded versions of the NetBench test scripts.

Adding a user-defined data seed file

There is one more piece of setup work you may want to do before you run NetBench (  create a seed file for the test data files.� XE "Files:seed files" �.� XE "Files:user defined" �� XE "Seed files" �� XE "User-defined seed file" � NetBench supplies two seed files, one binary and the other text, that it uses to create the data files the clients use in the I/O throughput tests. You have the option of creating a third seed file that contains the type of data you specify ( binary, graphics, whatever.  

When you set the test parameters in the Mix Definition window, NetBench lets you specify whether you want it to create test files consisting of binary data, text data, or user-defined data. 

If you choose user-defined data, then NetBench looks for a seed file called PATTERN.DAT that you must have created and placed in the installation directory before the test runs. You can set this file up once and then NetBench will use it each time you select user-defined data. You can also modify this file at any point. To create a seed file for user-defined data:

Name the file PATTERN.DAT.� XE "Files:PATTERN.DAT" �� XE "PATTERN.DAT:creating" �� XE "User-defined seed file:PATTERN.DAT" �� XE "User-defined seed file:creating" �� XE "Parameters:creating user-defined seed file" �If you don’t give the file this name, NetBench will not be able to locate it.

Make sure the file is 16 Kb. NetBench does not care what kind of data you put in the file as long as you make the file the correct size.

Place the file in the NetBench installation directory. NetBench always looks for PATTERN.DAT in the installation directory.

Other points to ponder during setup

There are a couple of other things you should consider as you get NetBench set up on your system and ready to run. These include:

�SYMBOL 183 \f "Symbol" \s 10 \h�	For best results, create an isolated test network for running NetBench.� XE “Test environment:isolated test network" �� XE "Network:isolated test network" �� XE "Testing NetBench:isolated test network" �� XE "Results:use isolated test network" �� XE "Performance:use isolated test network" �� XE "Test network:improves results" �� XE "Production network" � If you run NetBench on a production network, it won’t affect any files, but it will slow things down. As a result, your NetBench scores are likely to be lower because NetBench will be competing with regular users for network time and your users are likely to be annoyed because the NetBench tests are tying up the network. Performance will degrade even if you have a second server to handle the work. 

If you start a large number of clients at once, you may overload your file server and cause clients to drop off the network.� XE "Testing NetBench:scale client load" �� XE "Server:scale client load" �� XE "Clients:scale client load" �� XE "Tests:scale client load" �� XE "Standard test suites:scale client load" �� XE "Scaling up client count" � We recommend you scale up the client count, which is what the standard NetBench test suites NBDM_28.TST and NBDM_60.TST suites do. One way to scale up the client count is to set up client groups where each group contains four clients. Then create a test suite where each mix contains one more client group than the previous mix. Running tests this way allows the server to scale its internal resources accordingly as the load increases.

End of chapter

�Chapter 5  �Licensing and Registering NetBench

This chapter steps you through the NetBench licensing and registration process. In this chapter, you’ll find information on:

Why you must license and register your NetBench.

What you must do to license and register your copy of NetBench.

The NetBench License Agreement

The NetBench benchmark is the property of Ziff-Davis Publishing Co., L.P. We require that you read and agree to the License Agreement if you want to use NetBench.� XE "License Agreement" �� XE "Running NetBench:License Agreement" � If you choose not to agree to the License Agreement, please return NetBench and all accompanying materials including documentation to ZDBOp at the following address:

	Ziff-Davis Benchmark Operation�One Copley Parkway, Suite 510�Morrisville, NC 27560

NetBench has been created so that you must agree to abide by the License Agreement before you can run any of NetBench's tests. The License Agreement for NetBench appears just after the title page in this manual, in the README.WRI file that comes with NetBench, and as a topic in the Help file. In addition, NetBench displays this agreement the first time you execute this benchmark on the controller. 

�If you agree to the NetBench 3.01 License Agreement, you must also register your copy of NetBench. This simply means that you enter your name and, if you choose, your organization’s name on the NetBench Registration window. NetBench then displays that information each time it starts.

NOTE:	You license and register NetBench on the controller. The licensing and registration windows do not appear on the server or the clients.

Licensing instructions for experienced users

If you are an experienced PC user, you can license and register your copy of NetBench quickly without going through the step-by-step procedure explained in the next section.

Basically, to license and register your copy of NetBench,� XE "NetBench:licensing NetBench" �� XE "Running NetBench:licensing NetBench" � simply follow the instructions in the windows that NetBench displays. You must answer yes when NetBench asks if you agree to adhere to the License Agreement and you must enter a name at the registration window.

Until you agree to the License Agreement and register your copy of NetBench, NetBench will display this information each time you start it. In fact, NetBench will not let you progress beyond these windows until you license and register your copy of the benchmark. Once you do so, NetBench does not display these windows again.

For more information on these steps, read the next section.

Step-by-step licensing and registration instructions

The NetBench licensing and registration procedure is actually quite simple. The  following steps explain how to license and register your copy of NetBench:� XE "License Agreement:instructions for licensing NetBench" �

1.	Start NetBench on the controller by double-clicking on the application icon labeled NetBench 3.01. NetBench displays the licensing information. 

�2.	Read the licensing information. You will need to use the scroll bar to view all the licensing information. 

Figure 5-1: The NetBench License Agreement window

�

Once you reach the end of the license agreement, you have two choices:

a.	To continue, click on OK. NetBench displays the registration form. 

b.	To halt, click on Cancel. This stops NetBench.

�3.	At the NetBench Registration window, enter your name in the box next to Name.� XE "Registering NetBench:instructions" �� XE "NetBench:registering NetBench" �� XE "Running NetBench:registering NetBench" � If you want to register NetBench, you must enter a name here. If you do not, NetBench will not continue.

Figure 5-2: The NetBench Registration window

�

4.	If you belong to a company or organization, enter that name in the box next to Organization.

NOTE: 	This step is optional. If you do not belong to a company or organization, you can skip this step.

5.	At the bottom of the Registration window, NetBench asks whether you agree to abide by the terms of the License Agreement. You have three options:

a. 	Click on Yes if you agree to the terms of the License Agreement. You can now execute the NetBench tests. (Since you have agreed to the License Agreement, NetBench will not display these windows again.)

b.	Click on No if you don't agree to the License Agreement. Please delete all copies of NetBench. Return the NetBench product (including the diskette if you installed NetBench from a diskette rather than downloading it from ZiffNet and any documentation you have) to ZDBOp.

�c. 	Click on Reread if you did not read or fully understand the License Agreement. Once you have read this information, you can select either OK or Cancel. If you select OK, NetBench takes you back to the Registration window. If you select Cancel, NetBench halts.

Once you have entered the registration information, NetBench will not display these forms again. NetBench will briefly display the registration information each time you start it. If you want to look at this information, you can click on the About button. 

End of chapter

�Chapter 6  �The NetBench Quick Start Test Run

Internally, NetBench is a complicated benchmark. As a result, NetBench can appear intimidating. However, you can actually run NetBench easily and produce a general score for each test mix you run on your file server. To help you get going, NetBench comes with a sample test suite that you can quickly run. This test normally takes about five to ten minutes to execute. By running this special NetBench test, you’ll get a feel for how NetBench works. This chapter steps you through the basics of:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Starting NetBench on the controller and the clients.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Executing the sample test suite called VERIFY.TST.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Looking at your results.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Exiting NetBench.

For details on running NetBench and viewing and understanding its results, you should read the following chapters:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Chapter 9  "Running NetBench’s Tests."

�SYMBOL 183 \f "Symbol" \s 10 \h�	Chapter 12 "Working with NetBench's Results."

�SYMBOL 183 \f "Symbol" \s 10 \h�	Chapter 13 "Understanding NetBench's Results."

If you have not yet installed NetBench, see Chapter 4 “Installing NetBench” and Chapter 5 “Licensing and Registering NetBench.”

�Starting NetBench

Starting NetBench involves three basic steps:

1.	Make sure all the machines you are using are turned on and able to communicate with each other. The clients and the controller must be connected to the server and able to access the NetBench installation directory. For a quick run of NetBench, you may only want to have three or four clients.

2.	Start NetBench on the controller.

3.	Start NetBench on the clients. 

NOTE:	You can reverse the order of steps 2 and 3. NetBench does not care whether you start the controller first and then the clients or whether you start the clients first and then the controller. However, if you have already run NetBench and it halted unexpectedly, the next time you start it, you should start the controller first. This is because the controller cleans up any left over semaphore files.

Once you have NetBench running on all the machines, you’re ready to start the VERIFY.TST test suite. 

NOTE:	To start NetBench, each PC in the test needs to be able to access the NetBench installation directory. To make the manual easier to read, we use the term “F drive” to refer to the drive containing that directory; however, you can install NetBench on any drive that all the PCs can access.

The next sections explain each of the start-up steps.

Starting NetBench on the controller

The controller is the PC running Windows from which you will actually execute the test.

To start NetBench on the controller:

1.	If you haven’t already done so, make sure the controller can access the installation directory on the server. The controller must be able to communicate with the server and the clients.

2.	Start Windows on the controller.	

3.	Choose the Ziff-Davis Benchmarks program group icon and open that window.

4.	Choose the NetBench icon from within that window. The main NetBench window appears.

NOTE:	If you have not already licensed and registered your copy of the benchmark, NetBench will display the licensing window when you start it on the controller. You will not be able to run any tests until you agree to the License Agreement and register your copy of NetBench. For instructions on how to perform these tasks, see Chapter 5 “Licensing and Registering NetBench.” 

5.	Choose the Start Test function button on the main window to open the controller window. (The controller window has lots of menus, buttons, and features, but just ignore them for now. They're described in Chapter 7 “Deciphering NetBench’s Windows and Menus.”)

6.	At the controller window, choose the Start button (or choose Start from the drop-down Test menu).

	At this point, NetBench now displays a dialog box telling you to connect the clients. If you have done so, choose OK. Otherwise, start NetBench on each of the clients and then choose OK.

	NetBench now displays a dialog box asking if you want to select a test suite to run.

Starting NetBench on the clients

To start NetBench on the clients, you must go to each PC you want to use in the test. 

NOTE:	NetBench currently only supports DOS clients. As a result, you must always start the NetBench client program from the DOS command line. If you are running Windows or Windows for Workgroups 3.11, you can execute NetBench from a full screen DOS box on the clients, provided the only NetBench test you plan to run is the Disk Mix. You will not get valid results if you run any of the other tests from a DOS box. In addition, you may get slightly lower results on the Disk Mix due to the overhead of having Windows running. 

At each client, do the following:

1.	Connect the client to the server and make sure it can access the NetBench installation directory. 

�2.	From the DOS command line, change to the NetBench installation directory, which contains the client program. For example:

	CD F:\NETBENCH

NOTE:	You must perform this step for NetBench to work. If you execute NetBench without being in the installation directory, NetBench won’t work even though it may appear to be working.

3.	Execute the NetBench client executable from the client PC. Enter:

NBDOSCLI client-name client_config_file

	where

	�SYMBOL 183 \f "Symbol"�			NBDOSCLI is the name of the NetBench client program.��SYMBOL 183 \f "Symbol"�	client-name is the name of the client as it appears in the client 	configuration file.��SYMBOL 183 \f "Symbol"�	client_config_file is the name of the client configuration file, which 	you placed in the NetBench installation directory.

	When the client program starts running, NetBench displays the client window on that client’s screen. 

4.	Repeat these steps for each client.

5.	Once you have started NetBench on all the clients you plan to use for this test, go back to the controller. 

6.	Choose OK in the Clients message box appearing on the controller window.

Running NetBench's sample test suite

When you tell the controller that you’ve got NetBench running on all the clients, NetBench displays the following message in a pop-up dialog box in the controller window:

Do you want to select a test suite?

You can now run NetBench's sample test suite, called VERIFY.TST.� XE "VERIFY.TST:running" �� XE "Test suites:running VERIFY.TST" �� XE "Running NetBench:running VERIFY.TST" �� XE "NetBench:running VERIFY.TST" �� XE "Sample test suite:running VERIFY.TST" �� XE "Quick start:running VERIFY.TST" � 

NOTE:	If you don’t have a message like that in your controller window, click on the Start button. This will take you through the connecting clients dialog. 

�This test suite contains six test mixes ( one for each NetBench test except the Disk Mix. The tests are set up for 60 clients (you can run with fewer clients). Each test will run at least 60 seconds. Remember that, before you can run this test suite, you must have created the NetBench directory structure on a shared network drive. (See the section “Creating the NetBench directory structure” in Chapter 4 “Installing NetBench” for information on how to do this.)

NOTE:	To get the details about the test mixes in this test suite and their parameters, you can view each mix in the Mix Definition window. See Chapter 11 "Creating Your Own Test Suites" for information on how to do this.

These tests let you get a feel for how NetBench works. Unlike the standard test suites that NetBench comes with, this test suite only takes about five to ten minutes to run. You can then open the results spreadsheet and see what the result your server received for the mix. To run the sample test suite after you've connected the clients, follow these steps:

1.	Choose YES at the pop-up dialog box in the controller window that asks if you want to select a test suite. NetBench now displays the Select Test Suites window.

2.	At the Select Test Suites window, choose the ADD button. The Test Suite File window appears.

NOTE:	Don't worry about the other options in this window right now. You don't need them for the sample test suite, so they're all explained in Chapter 7 "Deciphering NetBench’s Windows and Menus."

3.	Select the SUITES subdirectory in the Directories box.

4.	Choose VERIFY.TST, which is the name of the sample test suite file. NetBench displays that test suite name in the File Name box.

4.	Choose OK. NetBench redisplays the Select Test Suites window with the name VERIFY.TST listed in it.

5.	Choose OK again. NetBench displays the controller window. At the bottom of the window in the Test Suites box, you'll see the test suite you selected, VERIFY.TST. NetBench begins running the test suite.

As the sample test suite runs, you’ll notice that NetBench displays information about the test mix in the controller window and on each client's window. NetBench shows you a bar graph of how much of the test mix is complete, how long the test has been running, what stage of the test the clients are in, and so on. You’ll notice that the client boxes change color when the clients are ready to move to the next stage. When all the clients have finished the current test stage, �NetBench lets them start the next test stage. You can tell which test stage the clients are at by reading the status message at the bottom of the controller window.

When the test finishes, a message appears at the bottom of the controller window telling you to press Start if you want to run another test. At this point, you’re ready to view your test results. The next section explains how to do that.

Viewing test results

Each time you run a test suite, � XE "Results:viewing" �� XE "Viewing results" �NetBench automatically saves the results and information about your test suite in three different log files. You cannot view these log files directly. Instead, NetBench uses special Excel macros to format these logs into a spreadsheet containing a series of tables. Each table provides information about a different aspect of the test. For example, one table tells you how your server performed overall while another table tells you how each client performed. NetBench bases the names of the results files on the test suite file name.

NOTE:	It can take from about 20 seconds to two minutes to display  the results on your screen. NetBench must run its special Excel macros to convert the results to the correct format. Exactly how long you will need to wait for the results to appear depends on the number of clients who ran the test suite, the number mixes in the test suite, and the speed of your controller. NetBench displays a progress indicator to let you know it is formatting the results. 

To look at the results your server produced during the sample test suite, follow these steps:

1.	Return to the main NetBench window. You can do this by:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Pressing the key sequence ALT-TAB. This key sequence switches you between the controller window and the main NetBench window.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Closing the controller window by choosing the Quit button or Quit from the drop-down Test menu or selecting Close from the system menu. If no clients are connected, NetBench simply closes the controller window and returns you to the main NetBench window.  If you do have clients connected, NetBench displays a Quit pop-up dialog box. Choose the option Quit and disconnect clients. Doing this halts NetBench on each of the clients and closes the controller window. (To run another test after selecting the disconnect option, you’ll need to restart NetBench on each of the clients.)

�SYMBOL 183 \f "Symbol" \s 10 \h�	Minimizing the controller window by clicking on the down caret in the upper right corner of the window. When you minimize the controller window, NetBench saves its current state and continues to run any tests that were executing. When you restore the window, you can continue running additional test suites.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Clicking on any part of the main NetBench window that is visible. Using this Windows feature causes a background window to become active when you click on it.

2.	Choose View Reports. You can select either the View Reports button or the option View Reports in the drop-down File menu. NetBench displays the View Reports directories dialog box.

NOTE:	You should never try to review the results of a test mix that is currently executing.

3.	Choose the SUITES directory in the Directories box and enter VERIFY.TST in the file name box.

4.	Choose OK. NetBench displays the Select Reports dialog box. 

5.	Make sure you have the Results box checked and choose OK. (It's all right to select the other two options as well. By default, NetBench highlights all three types of tables because it puts them in the same spreadsheet.) 

NetBench displays the tables for your server's results within an Excel spreadsheet. Look at Table 3. This table contains overall mix results you can use to see how well your server performed� XE "Server:overall results" �� XE "Results:overall results" �. You’ll see both the Total Throughput, which is the sum of the throughput each client recorded, and the Peak Throughput, which is the best throughput score reported by a client during the mix. NetBench reports these results as the number of bytes per second.

NOTE:	For more information about viewing the test results and understanding what they mean, see Chapter 12 “Working with NetBench's Results” and Chapter 13 “Understanding NetBench's Results.”

To save the spreadsheet you've been looking at, choose Save As from Excel's drop-down File menu. At the prompt, enter the filename you want to save the results as with an .XLS extension. You can now open this file using Excel or any other compatible spreadsheet program.

To return to NetBench, choose Exit from the drop-down File menu in Excel.

�Saving the results

� XE "Saving results:automatic" �NetBench automatically saves information about the test each time you run a test mix.  For example, when you run the sample test suite, NetBench writes this information to three log files called VERIFY.CLG, VERIFY.RLG, and VERIFY.TLG. As you run more mixes in the VERIFY.TST test suite, NetBench adds their information to the log files.

When you choose View Results from the main NetBench window, NetBench uses these files to generate results tables that it displays within an Excel spreadsheet. The next time you run the sample test suite NetBench will overwrite these files.� XE "Results:overwriting" � This happens each time you re-run a test suite.

If you want to save the results� XE "Results:saving from multiple test runs" �� XE "Saving results:from multiple test runs" �from each run of the same test suite, you take one of the following actions:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Create a separate directory for each run of the test suite. Then copy your test suite file into the new directory and run it from that directory. NetBench always places the results files in the same directory where the test suite file is. Because this is a new directory, there are no other test suite files for NetBench to overwrite.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Rename or copy the test suite log files using the Windows File Manager Rename or Copy command.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Choose View Reports and then, from within Excel,  save your results as a spreadsheet. This way you can always open that spreadsheet from within Excel. 

Exiting from NetBench

When you finish running NetBench, you can minimize NetBench or you can exit from NetBench. 

To exit from NetBench, return to the main NetBench window. If you are at the controller window, you can do this by choosing Quit (either the button or the menu option under the drop-down menu Test). If clients are running NetBench,  you’ll see a pop-up dialog box. Choose the option Quit and disconnect clients. If no clients are connected, NetBench will close the controller window and display the main NetBench window without showing you this pop-up dialog box.

If you are reviewing your results, you return to the main window by choosing Exit from the drop-down File menu in Excel.

�You can exit from NetBench by:

�SYMBOL 183 \f "Symbol"�	Choosing the Quit button from the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Choosing Exit from the File menu at the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Using the key sequence ALT-F4.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Choosing Close from the system menu.

Interrupting or aborting a test suite

If necessary, you could have interrupted or aborted this test suite. To interrupt a test, choose the Quit button on the controller window while the test is running. You can also select Quit from the drop-down Test menu. In the dialog box that appears, choose the option Abort Test. 

When you choose Abort Test, NetBench halts whichever test is running and returns control to the controller. You can then set up another test suite or choose to quit NetBench.

NetBench does not save any results for the test mixes that were running during a suite when you abort a test.

In addition to aborting the running test, you can also:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip a mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip a test suite.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Restart a mix.

Quit NetBench and disconnect the clients.

These options all appear in the Quit dialog box.

If you skip a mix or a test suite, NetBench does not save results for that mix or test suite, but it does save results for the other tests it ran. If you choose to restart a mix, NetBench saves only the test results from the most recent run of that mix.

�Using NetBench's on-line Help

If you encounter a problem while running NetBench or want more information about a NetBench feature, you can use NetBench's on-line Help facility. To start Help, you can choose either the Help button in NetBench's main window or Help from the drop-down Help menu.  

NetBench's Help includes almost all the information in this manual. When you start it, Help displays a list of chapters from this manual. You can go down the list and select the topic that you want information on. NetBench displays that chapter. Once you are in that chapter, you can get more information by selecting the appropriate chapter sections. 

From the drop-down Help menu on the main NetBench window, NetBench displays these options:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. This starts the on-line Help, which contains most of this manual.

�SYMBOL 183 \f "Symbol" \s 10 \h�	About. This displays NetBench's About window. From this window you can choose to re-read the NetBench License Agreement or to view the Credits, which list the names of the members of the NetBench development and documentation teams.

You can access NetBench's on-line Help from the main NetBench window and from most of the NetBench windows on the controller. You cannot access Help from the server or any of the clients.

End of chapter

�Part 3  �Using NetBench

The next five chapters focus on how you use NetBench. These chapters explain the different windows and menus you will see, how to start NetBench, what your options are when you run a test, tips for testing your server, and how you can create your own test suites.

The chapters in this part of the manual are:

Chapter 7:  Deciphering NetBench’s Windows and Menus �You’ll find explanations of all the features on NetBench’s windows in this chapter. It describes the main NetBench window, the controller window, the client windows, and assorted other windows and menus you may encounter as you execute NetBench.

Chapter 8:  Starting, Stopping, and Interrupting NetBench �This chapter focuses solely on how you start NetBench, exit from NetBench, or interrupt a running test. 

Chapter 9:  Running NetBench’s Tests �Use this chapter if you want the details on running tests. It explains how to select a test suite as well as how to restart a mix.

Chapter 10:  Tailoring NetBench to Your Needs �This chapter looks at ways that using NetBench could benefit your system. It explains why you would choose NetBench over ServerBench. It also provides information on what sort of testing methodology you should use as you run NetBench.

Chapter 11:  Creating Your Own Test Suites �You can use this chapter to discover how to create your own test suites. This chapter explains the different parameters you can specify with tests as well as how to put together a test mix.

�Key terms you’ll see in these chapters

The following list defines some of the key terms we’ll use in these chapters as we talk about how you use NetBench. For a complete list of NetBench terms and their meanings as well as other terms used in connection with NetBench, see the Glossary.

Client grid

A group of numbered squares located in the upper left quadrant of the controller window. The numbers correspond to the client ID numbers. The color of the square indicates which stage of the test the client is in. If you click on a client’s square, NetBench displays information about that client. NetBench displays this grid in four sizes: 1 to 160, 1 to 260, 1 to 400, and 1 to 1,000 (when the window is this size, you cannot see the individual client numbers). NetBench bases the size of the grid on the highest client ID number that is running NetBench.

Client window

The window that appears on each client so that you can monitor the client’s status as the test runs. Among the information this window displays is a large, block letter that tells you which stage in the test that client is at. You do not enter anything from this window.

Controller window

The window that appears when you choose the function button Start Test from the main NetBench window on the controller. You use this window to execute test suites and to monitor the progress of the test mixes. The client grid in this window shows the state of all the clients who are connected to the server for the NetBench test.

Delay time

The mix parameter that specifies the amount of time in seconds (or fractions of seconds) that the client waits before starting a test once the controller tells the clients to start. When you set the Delay time parameter, each client takes that value and generates a pseudo-random number. This way the delay time can vary for each client.  As a result, when you set Delay time, you stagger the clients' initial requests to the server instead of overloading the server with a burst of requests at the beginning of each mix. 

File Size

This test parameter indicates how large the test data file is that NetBench creates. All of the tests except the Disk Mix and the NIC test let you specify a file size.

�Iteration

When used in connection with an I/O throughput test or the NIC test, an iteration is one file operation. For example, if you’re running the NIC test, an iteration is one sequential read operation; if you’re running the Random Read/Write test, an iteration is one complete read/write operation. However, when you use iteration in connection with the Disk Mix test, iteration means one complete execution of the Disk Mix. In other words, NetBench must execute each of the scripts included in the Disk Mix to complete one iteration.

Length

This mix parameter tells NetBench how long to run the test. You specify Length as either seconds or number of iterations. If you specify Length as seconds, NetBench runs the test for at the least that many seconds. If you use iterations, then the test executes that number of iterations and stops. Length includes both Ramp up and Ramp down time. Because NetBench always finishes the iteration in progress, your test may actually run slightly longer than the amount of time specified by the Length parameter.

Main NetBench window

This is the first window that appears on the controller when you start NetBench. This window contains six function buttons, two drop-down menus, and the NetBench logo.

Mix Definition window

The window where you define the parameters for your test mix. In this window you enter the mix name; values for the Ramp up, Ramp down, Length, Delay, and Think time parameters; the number of clients in the mix; the path names to directories where NetBench will create the test data files; the group numbers you want NetBench to include in the mix; and  the type of test and its parameters.

Ramp down

This mix parameter specifies the amount of time or the number of iterations at the end of a mix during which NetBench ignores any file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

�Ramp up

This mix parameter specifies the amount of time or number of iterations at the beginning of the mix during which NetBench ignores any network file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

Request Size

This test parameter indicates how many bytes NetBench requests in each read or write I/O request. For example, you can specify a sequential read test with a request size of 1024 bytes. As it performed the test, NetBench would read 1024 bytes of the file at one time. All of the tests except the Disk Mix let you specify a Request Size.

Test

NetBench provides seven individual tests that you can use to create test mixes. These are the Disk Mix, Sequential Read, Sequential Write, Random Read, Random Write, Random Read/Write, and NIC. You can set parameters for each test to tell NetBench how to execute it.  

Testbed

The testbed consists of client PCs and the network that connects them to the server.

Test mix

A single NetBench test for which you have set all of the mix parameters, such as length of test, and all of the parameters for the test you selected (such as request size). You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

Test parameters

These are variables that you can set for each test. These variables can include the length of time you want the test to run, the path names to the client’s private workspace, the size of the test data files, the type of data NetBench uses to create the test data files, and so on. You set the test parameters from the Mix Definition window. 

Test run

The period of time when NetBench is actually executing test suites. A test run can consist of one or more test suites. When NetBench finishes executing all the currently selected test suites, you can select more test suites and begin another test run. 

�Test suite

One or more test mixes that NetBench executes one after the other during a test run. 

Think time

This mix parameter tells NetBench how long to wait before performing the next chunk of work. In general, the smaller the Think time value, the more the test stresses the server. Each test implements Think time in the most appropriate way for that test; however, this means that different tests implement Think time differently. For an example, the Sequential Read test implements Think time when it reaches the end of the file. The Random Read test implements Think time after each read operation. As a result, if you set the Think time parameter to .4 seconds for both these tests and kept all the other parameters the same, the Sequential Read test will stress the server more because it pauses fewer times for Think time.

User-defined data

This test parameter tells NetBench to use the file PATTERN.DAT (located in the installation directory) as a seed file for creating the test data file. PATTERN.DAT is a file you must create; NetBench does not supply it. This file must be 16 Kb in size and you must place it in the installation directory.

Workspace

NetBench’s tests use a private workspace (directory) where each client can set up its test data files and a public workspace (directory) where one client sets up a data file that all the clients access or where NetBench creates the public directories that the Disk Mix uses. The tests use the individual client workspaces for private file access tests and the public workspace for shared file access tests.



�Chapter 7  �Deciphering NetBench’s Windows and Menus

This chapter explains the windows and menus you  see when you run NetBench on the controller and the clients. Both the controller and each client display graphic NetBench windows. You use the windows that appear on the controller window to start NetBench, run tests, monitor the tests as they run on each client, view results, create test suites, and perform other NetBench tasks. The windows that appear on each client are for information purposes. They let you know where each client is in the test; for example, is the client running a test or waiting for the next stage.

The main NetBench window

When you start NetBench on the controller, the main NetBench window� XE "Windows:main NetBench window" �� XE "Main NetBench window" �� XE "NetBench:main NetBench window" � appears. This window contains the NetBench function buttons. � XE "Function buttons:main NetBench window" �From the NetBench main window, you can:

�SYMBOL 183 \f "Symbol"�	Get information about the NetBench development team and re-read the NetBench License Agreement.

�SYMBOL 183 \f "Symbol"�	Create and edit test suite files.

�SYMBOL 183 \f "Symbol"�	Start test suites.

�SYMBOL 183 \f "Symbol"�	View test results.

�SYMBOL 183 \f "Symbol"�	Use the on-line help facility.

�SYMBOL 183 \f "Symbol"�	Exit NetBench.

�Figure 7-1:  The main NetBench window� XE "Main NetBench window:figure" �� XE "Figures:main NetBench window" �

�

If you want to get to the controller window, choose the Start Test button. This brings up the controller window on top of the main NetBench window.

NOTE:	The main NetBench window stays on your window even when other windows appear.

The controller window

The controller window� XE "Windows:controller window" �� XE "Controller window" �� XE "NetBench:controller window" � is probably the window where you will spend most of your time. This is the window you use to run the NetBench test suites and to monitor the clients. 

You get to the controller window by choosing the Start Test button (or selecting Start Test from the drop-down File menu) on the NetBench main window. The controller window then appears on top of the main NetBench window.

�NOTE:	If you want to return to the main NetBench window from the controller window you can� XE "Controller window:switching to main window" �� XE "Windows:switching" �:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Enter the key sequence ALT-TAB� XE "ALT-TAB key sequence: switching windows" �. This key sequence switches you between the controller window and the main NetBench window.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Close the controller window by choosing the Quit button or Quit from the drop-down Test menu or selecting Close from the system menu. If you choose Quit while clients are connected, a pop-up dialog box appears. Choose the option Quit and disconnect clients. This closes the controller window. If you don’t have any clients connected, NetBench simply closes the controller window and displays the main NetBench window. It does not display the pop-up Quit dialog box.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Minimize the controller window by clicking on the down caret in the upper right corner of the window. When you minimize the controller window, NetBench saves its current state and continues to run any tests that were executing. When you maximize the window, you can view your test suites' status.

�SYMBOL 183 \f "Symbol" \s 10 \h�	If part of the main NetBench window is visible, click on it to make it active.

From the controller window, you can:

�SYMBOL 183 \f "Symbol"�	Select a test suite.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Start a test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Halt a running test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Add a test suite.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Specify whether NetBench pauses between test mixes.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Monitor the different stages the clients are at in the tests and get other client information.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Monitor the progress of the test suite you are running.

�Figure 7-2:  The NetBench controller window� XE "Controller window:figure" �� XE "Figures:controller window" �

�

This window contains several key parts:

�SYMBOL 183 \f "Symbol" \s 10 \h�	The client grid. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	The Legend of client activities.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The Test Suites box.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The status information.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The function buttons.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The menu options.

NOTE:	You can minimize the controller window and do other things during a test run. Just make sure you don’t do anything that would affect the currently running test, such as try to view its results. If you do,  NetBench will abort that test. 	Instead, you can use the Pause between mixes option in the drop-down Pause menu and view the test results while NetBench is displaying the Connect clients box.

�The client grid and color legend

Probably the first thing you will notice in the controller window� XE "Windows:client grid" �� XE "Controller window:client grid" �� XE "NetBench:client grid� XE "Client grid:in controller window" �� XE "Color legend:in controller window" �" � is the client grid. This grid contains a square for each client that is running NetBench. The number in the grid square corresponds to the client identification number. By clicking on a grid square, you can get information on that client.

Figure 7-3:  The client grid in the NetBench controller window� XE "Client grid:figure" �� XE "Figures:client grid" �

�

You may also see numbers for clients that are not running NetBench. There are two reasons for this: 

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench displays all numbers up to the highest identification number� XE "Clients:ID numbers in client grid" � of a connected client. This means that, if you only connect one client with an identification number of 160, NetBench also displays numbers 1 through 159 in the grid.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The client grid has only four sizes�SYMBOL 190 \f "Symbol"�160, 260, 400, and 1,000�SYMBOL 190 \f "Symbol"�and displays all the numbers in one of these size ranges, except for 1,000. By default NetBench displays the grid size that includes the highest identification number of a logged in client. This means that if you only log in one client with an identification number of 165, NetBench displays a grid with numbered squares that go up to 260.

NOTE:	NetBench does not display the client numbers when you display the grid with 1,000 clients because the grid squares are too small.

�Another feature of the grid is that it is color-coded. You can tell at a glance which stage a client is in by looking at the color of that client's square.� XE "Windows:color legend in controller window" �� XE "Controller window:color legend" �� XE "Color legend:in controller window" � The legend of colors located to the right of the client grid tells you which color is associated with which client stage. 

Figure 7-4:  The color legend in the NetBench controller window� XE "Color legend:figure" �� XE "Figures:color legend" �

�

The legend displays a color for each of  the following client stages� XE "Tests:stages shown in color legend" �� XE "Clients:stages shown in color legend" �� XE "Color legend:default colors for test stages" �: 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Connecting. Default color is white.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Requesting. Default color is yellow.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Initializing. Default color is light blue.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Executing. Default color is green.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Reporting. Default color is dark blue.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Terminating. Default color is magenta.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Unused. Default color is gray.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Excluded. Default color is black.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Error. Default color is red.

When a client is at one of these stages, its square turns the color associated with that stage. So, if client 65 is running a test, its square is green (or whatever color you assigned to the Executing stage for this test run).

NOTE:	As each client finishes a stage� XE "Color legend:test stages" �, NetBench updates its color to the next stage. The client, however, does not begin the next stage until all the clients begin that stage. To see which stage of the mix is executing, read the message bar at the bottom of the controller window.

You can use the drop-down Color menu to change colors associated with the stages.� XE "Color legend:changing colors" �� XE "Legend" \t "See Color legend" � However, NetBench does not save your revised color legend. The next time you start NetBench, it will display the default colors.

NOTE:	NetBench lets you change the colors in the legend even when the test is running. This does not affect your server's result.

You can also use the client grid � XE "Clients:information in client grid" �� XE "Client grid:getting information on clients" �to get specific information on an individual client. When you click on the client's square, NetBench displays a pop-up box that tells you the client's ID number, its name, its group number, and its status. If you'd like to see the status of another client, enter that client's number in the Client Information box and press View. NetBench gives you the status of that client.

Figure 7-5:  Client information in the controller window� XE "Client Information box:figure" �� XE "Figures:client information" �
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The test suites box and test status information

You can use the information at the bottom of the controller window� XE "Controller window:test status information" �� XE "Tests:status information in controller window" � to monitor the status of the test you are running.

In the box in the bottom left of this window, NetBench displays the names of the test suites you are running. 

In the bottom right of the controller window, NetBench displays information on the status of the tests you are running. NetBench tells you:

�SYMBOL 183 \f "Symbol" \s 10 \h�	How many of the mixes in the test suite have finished running. (This is the first number in the box under the heading "Amount of test suite done.")

�SYMBOL 183 \f "Symbol" \s 10 \h�	The total number of mixes in the test suite. (This is the second number in the box under the heading "Amount of test suite.")

�SYMBOL 183 \f "Symbol" \s 10 \h�	The time spent on the current mix.

��SYMBOL 183 \f "Symbol" \s 10 \h�	The time spent on the current test suite.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The total time spent on the test.

The controller window's function buttons and menus

The controller window also contains function buttons� XE "Function buttons:controller window" �� XE "Menus:controller window" � and drop-down menus you can use.

There are three function buttons� XE "Controller window:function buttons" � in the upper right corner of the controller window.

Figure 7-6:  Function buttons in the controller window� XE "Controller window:figure of function buttons" �

�

These buttons let you:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Start. Start a test run.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Quit. Interrupt or abort a running test. You also use this button when a test is not running to return to the main NetBench window. If any clients are connected, Quit displays a dialog box. Choose the option Quit and disconnect the clients. This halts NetBench on all the clients and places you at the main NetBench window. If you want to run any other NetBench tests, you will need to re-start NetBench on each of the clients. If no clients are connected, choosing Quit causes NetBench to simply close the controller window and place you at the main NetBench window.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. Display NetBench's on-line Help.

There are five drop-down menus that you can use from the controller window. They are:

�SYMBOL 183 \f "Symbol"�	Test. From the Test menu, you can� XE "Menus:Test menu" �� XE "Controller window:Test menu" �� XE "Test menu:controller window" �:

	Start a test. 

	Quit (or abort) a test.

	Add a test suite.

	Get Client information, such as which stage the client is at in the test.

��SYMBOL 183 \f "Symbol"�	Pause. You can select the Pause menu options at any point during a test run. From the Pause menu, you can� XE "Menus:Pause menu" �� XE "Controller window:Pause menu" �� XE "Pause menu:controller window" �:

	Run test mixes without pausing between them. 

	Pause between test mixes. 

	Pause between test suites. 

	When you specify a pause option, NetBench runs the test mix or the test suite (whichever you specify) and then waits for you to tell it to continue with the next test mix or test suite. While NetBench is pausing, you can log on additional clients, add another test suite to the list of selected test suites, or check on any clients that may be hung or displaying an error message. 

NOTE:	If you are planning on running NetBench without having someone there to monitor the tests (for example, overnight) do not select the pause option. Once NetBench pauses, it will not continue until you choose OK in the Connect more clients dialog box.

�SYMBOL 183 \f "Symbol"�	Color. You can use the options in the Color menu to change the default colors in the Legend located next to the client grid for your current NetBench session. However, NetBench does not save your color changes when you exit the benchmark. The next time you start NetBench, it will display the default colors� XE "Menus:Color menu " �� XE "Controller window:Color menu" �� XE "Color menu:controller window" �.

�SYMBOL 183 \f "Symbol"�	Size. The Size menu lets you specify the number of squares NetBench displays in the client grid. Your options are 160, 260, 400, or 1,000. By default, NetBench displays the grid that includes the highest client identification number.� XE "Menus:Size menu" �� XE "Controller window:Size menu" �� XE "Size menu:controller window" �

NOTE:	When you display the grid with 1,000 squares, NetBench does not display the client numbers; the grid squares are too small.

�SYMBOL 183 \f "Symbol"�	Help. You can use the Help menu to start NetBench's Help.� XE "Menus:Help menu" �� XE "Controller window:Help menu" �� XE "Help menu:controller window" �

The test suite selection windows

Before you actually run a test suite, you must select it. NetBench displays several windows to help you in select the test suites you want to run.

The key window is the Select Test Suites window. It displays the list of currently selected tests. Each time you choose a test suite you want to run, NetBench adds it to the list in this window. 

�Figure 7-7:  Selecting a test suite� XE "Controller window:figure of Select Test Suites window" �� XE "Figures:Select Test Suites window" �
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From this window you can:

�SYMBOL 183 \f "Symbol"�	Choose Add. This opens a dialog box you use to select the test suite file you want. The test suite file can be in any directory on your system.� XE "Tests:adding a test suite" �� XE "Running NetBench:adding a test suite" �� XE "Test suites:adding" �

�SYMBOL 183 \f "Symbol"�	Choose Delete. This button lets you remove a test suite from the list of test suites you want to run; it does not delete the test suite from the system. If you want to remove a test suite, first select the name of the test suite so that it is highlighted; now choose Delete. You'll notice that the test suite name no longer appears in the list.� XE "Tests:deleting a test suite from a test run" �� XE "Running NetBench:deleting a test suite" �� XE "Test suites:deleting from a test run" �

�SYMBOL 183 \f "Symbol"�	Specify Run without pausing. This option tells NetBench that you want to run all the test suites without having NetBench pause between them or any of their mixes.

NOTE:	Choose this option if you're planning to run NetBench overnight or at any other time you want it to run unattended. If you select one of the two Pause options, NetBench will stop between test suites (or mixes). It will not continue running the tests until you choose OK in the Connect clients box.

��SYMBOL 183 \f "Symbol"�	Specify Pause between mixes. This option tells NetBench to stop between each test mix to give you time to log in additional clients. When you choose this option, NetBench stops when it reaches the end of a test mix and displays the pop-up Connect clients box. It will not run the next mix until you choose OK in this box.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Specify Pause between test suites. This option tells NetBench to stop between each test suite to give you time to connect additional clients.  When you choose this option, NetBench stops when it reaches the end of a test suite and displays the pop-up Connect clients box. It will not run the next mix until you choose OK in this box.

NOTE:	You can add more test suites at any time during the test run, but you cannot delete test suites from your list of selected tests suites during a test run. However, you can bypass a test suite by choosing Quit and selecting the Skip a test suite option from the Quit pop-up dialog box.

The Test Suite File dialog box

When you choose Add in the Select Test Suites window, NetBench displays the Test Suite File dialog box. 

Figure 7-8:  Adding a test suite file� XE "Figures: Test Suite File dialog box" �

�

�You use this dialog box to locate the test suite files you want to run. Enter the name of the test suite file you want in the File Name box. You can also use the Directories and Drives sections to browse through the available directories and locate the test suite file. You should use the DOS file name extension .TST for all test suites.

NOTE:	You will find the NetBench standard test suite files in NetBench's  SUITES subdirectory.

Choose OK once you specify the name of the test suite file you wish to run. NetBench returns you to the Select Test Suites window and adds the name of the test suite you selected to the list of files in that window.

If you choose Cancel, NetBench simply returns you to the Select Test Suites window. 

The view results dialog boxes

When you choose the View Reports button from the main NetBench window, NetBench displays several dialog boxes.

The View Reports dialog box appears first. 

Figure 7-9:  The View Reports dialog box� XE "Figures:View Reports dialog box" �

�

�You use this dialog box to locate the test suite you want to see the results files for. In the File Name box, you can enter the name of the test suite file you want. You can also use the Directories and Drives sections to browse through the available directories and locate the test suite file. You should use DOS file name extension .TST for all test suites.

NOTE:	You do not enter the results file names. Once you specify the name of the test suite for which you want to see results, NetBench locates the actual results files.

Choose OK once the name of the test suite file you want appears in the File Name box. NetBench now displays the Select Reports dialog box.

If you choose Cancel, NetBench returns you to the main NetBench window. 

The Select Reports dialog box

From the Select Reports dialog box, you can choose which results spreadsheets you want to view. NetBench divides the results into a number of different tables.

Figure 7-10:  Select reports� XE "Figures:Select Reports dialog box" �
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When you select:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Test Suite Description, NetBench displays tables 1 and 2. (By the way, you will always get this option; NetBench will not let you de-select it.) Table 1 contains general information about the test suite while Table 2 contains the client path names.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Results, NetBench displays Table 3. This table provides you with an overall score for your server and gives you the total throughput for the test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Client Log, NetBench displays tables 4 and 5. Table 4 contains individual client results while Table 5 summarizes the results for all the clients. 

NOTE:	See Chapter 12 “Working with NetBench’s Results” for a detailed explanation of these tables.

At this dialog box, you can also choose the function buttons:

�SYMBOL 183 \f "Symbol" \s 10 \h�	OK to indicate that you selected all the tables you want to see. NetBench then displays the tables you asked for.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Cancel to return to the main NetBench window. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help to display NetBench's on-line Help.

The create and edit test suites windows

When you choose the Create or Edit Test Suites button from the main NetBench window, NetBench displays a series of  dialog boxes.

Create or Edit Test Suite dialog box

The Create or Edit Test Suite File dialog box appears when you choose the Create or Edit Test Suites button.

Figure 7-11:  Create or Edit Test Suite File dialog box� XE "Figures: Create or Edit Test Suite File dialog box" � 

�

You use this dialog box to locate the test suite file you want to modify or to create your own test suite file. 

In the File Name box, you can enter the name of an existing test suite file you want. You can also use the Directories and Drives sections to browse through the available directories and locate the test suite file. You should use the DOS file name extension .TST for all your test suites. (If you don’t use the .TST extension, you won’t be able to produce a formatted results spreadsheet.� XE “Extensions for files:.TST" �� XE ".TST:extension for test suite file" �� XE "Files:.TST extension for test suite file" �)

If you want to create a test suite file, then enter the new name in the File Name box. NetBench will ask you if you want to create a test suite file.

Choose OK once you specify the name of the test suite file you want.

If you choose Cancel, NetBench simply returns you to the Select Test Suites window. 

Once you specify the test suite file name, the Mixes in Test Suite window appears on your window.

The Mixes in Test Suite window

This window gives you the path name for the test suite file and, if it is an existing file, lists all the mixes in the test suite. It also lists the number of clients used by that mix (Clients), the name of the test for that mix (Test Type), how long the test will run (Length), and whether NetBench is measuring the test length using seconds or iterations (Units).

Figure 7-12:  Mixes in Test Suite window� XE "Figures:Mixes in Test Suite window" �

�

NOTE:	If you are creating a new test suite file, the list of test mixes in this window will be empty.

You can use the following function buttons in this window� XE "Mixes in test suite window:options" �� XE "Windows:Mixes in test suite window" �:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Create new mix. This option displays the Mix Definition Window.� XE "Mixes:creating a new mix" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Edit selected mix. This option displays the Mix Definition Window.� XE "Mixes:editing a mix" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy mixes. This option lets you copy mixes from one test suite to another. Choosing this option displays the Copy Test Suite File dialog box.� XE "Mixes:copying" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Delete selected mix. This option removes the mix you have highlighted from the list of mixes and from the test suite file.� XE "Mixes:deleting a mix" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Exit. This option returns you to the main NetBench window.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. This option starts NetBench's on-line Help.

The Mix Definition window

When you choose either Create new mix or Edit selected mix, NetBench displays the Mix Definition window. You use this window to enter all of your information for your mix. There are multiple parts to this window.� XE "Windows:Mix Definition window" �� XE "Mix Definition window" �

Figure 7-13:  The Mix Definition window� XE "Figures:Mix Definition window" �� XE "Mix Definition window:figure" �

�

At this window you enter the following mix information� XE "Mix Definition window:options" �:

�SYMBOL 183 \f "Symbol"�	The Mix Name. This is the name NetBench displays when it lists the mixes in a test suite. Enter an alphanumeric name that is up to 15 characters long.

��SYMBOL 183 \f "Symbol"�	Duration Information. Define the following parameters:

Ramp up. Enter the amount of time in seconds or the number of iterations you want NetBench to ignore at the beginning of a test mix. This way you avoid having your test results skewed because the server load for the first few clients was very light.

Ramp down. Enter the amount of time in seconds or the number of iterations that you want NetBench to ignore at the end of a test mix. This way you avoid having your test results skewed because the server load for the last few clients was very light.

Length. Enter the total amount of time in seconds or the number of iterations you want NetBench to run. Because NetBench will not stop in the middle of an iteration, the actual test may take slightly longer than the time you specify here.

Iterations. If you want NetBench to measure the length of the test as the number of network file operations, choose iterations.

Seconds. If you want NetBench to measure the length of the test in seconds, choose seconds.

�SYMBOL 183 \f "Symbol"�	Timing Information. Define the following parameters:

Delay. Enter the maximum amount of time in seconds that you want a client to wait before starting a test. When you supply a value for Delay, NetBench generates a pseudo-random number from 0 to the Delay value for each client. Then, once the client receives the “start test” signal, each client waits its Delay time before issuing its first request. This way you don’t overload the server by having all the clients start the tests at the same time. 

Think time. Enter the amount of time in seconds or fractions of a second that a client will wait before it begins the next chunk of work. The smaller the value for Think time, the more the test stresses the server.

�SYMBOL 183 \f "Symbol"�	Client Information. Define the following parameters:

Total number of clients. Enter the number of clients that you want to participate in this test mix.

Client # and Data file path names. These boxes hold the identification number of each client and the data file path names for the clients. (NetBench uses the data file path name to tell it where to create the test data files for the read and write tests.) You can use these boxes to edit the data �file path name. To enter data in these boxes, click on the client number in the list of clients. NetBench then displays that client number in the Client # box and lets you enter a data file path name or modify an existing path name in the Data file path name box.

NOTE: 	You can use the Copy drop-down menu at the top of the Mix Definition window to create paths for all clients at once. See the section "Copy Client paths and Test Suite dialog box" later in this chapter for more information.��You can also just enter a number in the Total number of clients box and then click on the individual client numbers.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Mix Test Definition. Choose the test you want NetBench to run during this mix. Once you choose the test you want, click on Select Test Options to specify the options for the test. Your choices are:

Disk Mix. The options for this test are:��	Workspace Size. Enter the size workspace you want NetBench to 	create for the Disk Mix. This size can be from 15 Mb to 100 Mb. 	NetBench creates files and directories in this workspace that the clients 	use while running the Disk Mix. (The actual workspace size will be the 	value you enter here plus add 	1.5 Mb. The additional 1.5 Mb is for the 	files  NetBench creates during the Disk Mix.)

	Save Workspace. Select Yes if you want NetBench to save the workspace once it finishes the Disk Mix so that you can use it the next time you run the Disk Mix. Select No if you want NetBench to delete the workspace each time it finishes the Disk Mix and then recreate the workspace if you execute the Disk Mix again. Saving the workspace shortens the initialization time that the next Disk Mix test needs. You should always recreate the workspace at the beginning of each test run; however, during a test run you may want to save time and just re-use the previous workspace for each mix.

	Shared Directory. Enter the path name to the shared directory where you want NetBench to create the Disk Mix test files. All of the clients must be able to access this directory.

Random Read. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can enter a value that is from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench” for information on creating PATTERN.DAT.)

Random Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can enter a value that is from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench” for information on creating PATTERN.DAT.)

Random Read/Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read/write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can enter a value that is from 1 Kb to 20480 Kb.

	Read/Write Ratio. Enter the ratio for the number of reads you want NetBench to perform for each write it performs.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench” for information on creating PATTERN.DAT.)

�Sequential Read. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can enter a value that is from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench” for information on creating PATTERN.DAT.)

Sequential Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can enter a value that is from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench” for information on creating PATTERN.DAT.)

NIC. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Included Groups. Select the group numbers you want included in this test mix. You can use the drop-down Groups menu to select all the clients or to clear all the group specifications you currently have entered. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	OK. This function button saves your current mix and returns you to the previous window. If your mix definition is incomplete, selecting this option displays a list of warnings.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Cancel. This function button lets you quit the Mix Definition window with out saving any information you've entered.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. This function button starts NetBench's on-line Help. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy. This drop-down menu lets you copy data file path names for your clients from a template, from an ASCII file, or from another mix. You can also copy a mix or part of a mix from an existing test suite. (If you want to copy multiple mixes, use the Copy mixes button on the Mixes in Test Suite window.) 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Groups. This drop-down menu lets you Select all clients to be in the mix (this has the same effect as selecting no groups) or to Clear all the groups you had specified. These menu options exist so that if you plan to use most groups, you can choose Set all and then just click on the group numbers you don't want included. Clear all lets you clear the current group assignments and set only the ones you want, if any.

The Copy Paths and Mixes dialog boxes

You can use the Copy menu in the Mix Definition dialog box to copy client path names from a template, from a file, and from another mix. The Copy menu has the following three options:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy paths from a template. When you select this option, the Template dialog box appears. If you choose Cancel in this dialog box, NetBench returns you to the Mix Definition window. At the Template dialog box, enter the client path name you want to use followed by an asterisk place holder for the client number. Thus, if you want to name 10 clients and you enter F:\CLIENTS\CLIENT* as your template, NetBench displays the client paths as F:\CLIENTS\CLIENT1 through F:\CLIENTS\CLIENT10 for a total of 10 clients. 

Figure 7-14:  Copying paths from a template� XE "Copy paths from template option:figure" �� XE "Figures:Copy paths from template dialog box" �
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��SYMBOL 183 \f "Symbol" \s 10 \h�	Copy paths from an ASCII file. When you select this option, the COPY PATHS FROM A FILE dialog box appears. If you choose Cancel in this dialog box, NetBench returns you to the Mix Definition window. At the dialog box, enter the name of the ASCII file where you list the path names for your clients. When you create this file, you should give it a .PTH extension.� XE “.PTH:extension for path name file" �� XE “Extensions for files:.PTH" �� XE "Names:.path name file" �� XE "Files:.PTH extension for path name file" � In the file, list the path name for each client on a separate line. For example:

F:\CLIENTS\CLIENT1�F:\CLIENTS\CLIENT2�F:\CLIENTS\CLIENT3�...�F:\CLIENTS\CLIENT60

	Figure 7-15:  Copying client path names from a file� XE "Copy paths from ASCII file option:figure" �� XE "Figures:Copy paths from a file dialog box" �

�

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy from another mix. You can use this option to copy all or part of the information (including the client path names) from an existing mix into the Mix Definition window. This option displays the Copy Test Suite File dialog box. If you choose Cancel in this dialog box, NetBench returns you to the Mix Definition window. (If you want to copy multiple mixes, use the Copy mixes button on the Mixes in Test Suite window.) 

	�	Figure 7-16:  Copying client path names from a test suite file � XE "Figures:Copy Test Suite File dialog box" �

�

When you select a test suite in the Copy Test Suite File dialog box, NetBench displays the Copy Mix dialog box. This box displays the Mix  name, the clients, the test type, the length of the test, and the units used to measure the test (i.e., either seconds or iterations).

	Figure 7-17:  Copying information from one mix � XE "Figures:Copy Mix dialog box" �

�

	From the Copy Mix dialog box, you can specify how much of one mix you want to copy to the Mix Definition window. Click on the name of the mix you want and then click on the box that describes how much of the mix you want: the Entire mix or just the Client information.

Copy Mixes dialog box 

The Copy Mixes dialog box displays the name of the test suite you are looking at and lists all the mixes with their parameters that are in the test suite. This box displays the Mix name, the clients, the test type, the length of the test, and the units used to measure the test (i.e., either seconds or iterations).

NOTE:	You get to this box by choosing the Copy Mixes button on the Mixes in Test dialog box. NetBench displays the COPY TEST SUITE FILE dialog box. Once you select the test suite, NetBench displays this dialog box.

Figure 7-18:  The Copy Mixes dialog box� XE "Copying mixes:dialog box" �� XE "Copy mixes:figure of dialog box" �� XE "Figures:Copy Mixes dialog box" �

�

To use this dialog box:

1.	Highlight the mix you want to copy. You can choose more than one mix.

2.	Choose OK. NetBench displays these mixes in the Mixes in Test Suite window.

If you choose Cancel, NetBench returns you to the Mixes in Test Suite window.

If you choose Help, NetBench displays its on-line Help.

�The client window

NetBench also displays a client window on each client. You can use the information in this window to monitor the state of each client that is running a test.� XE "Windows:client window" �� XE "Client window" �

Figure 7-19:  The client window� XE "Figures:Client window" �� XE "Client window:figures" �

�

The key feature of the client window is a very large letter indicating the client's state. The purpose of the letter is to let you see at a glance the stage the client is in. This can be very handy when you're running a large number of clients. For example, when the client is running a test mix, NetBench displays the letter "R" in the client window. The client states are� XE "Client window:client states" �� XE "NetBench:client states in client window" �:

�SYMBOL 183 \f "Symbol" \s 10 \h�	B.  Blocked. NetBench blocks a client between states to prevent one client from advancing to the next stage before the other clients are ready. For example, if Client1 completes the test first, NetBench will block Client1 from reporting its results until all clients have completed the test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	I.  Initializing. The client is initializing the current test mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	R. Running. The client is running the current mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	S. Sending. The client is sending its results.

��SYMBOL 183 \f "Symbol" \s 10 \h�	C. Cleaning up. The client is cleaning up.

�SYMBOL 183 \f "Symbol" \s 10 \h�	X. Excluded. The client is excluded from the mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	E. Error. An error has occurred.

This window also displays the client's identification number and group number. At the bottom of the window, the client displays its current status or any error messages. In addition, the client window includes a bar graph that shows the progress of the current mix. When the bar is full, the mix is complete.

NetBench displays the client window on the monitor of each client that is running the benchmark.

End of chapter

�Chapter 8  �Starting, Stopping, and Interrupting NetBench

This chapter contains the basic start and stop NetBench information. It tells you what you need to do to start NetBench and how to exit from NetBench. It also tells you how to start a test run and how to interrupt a test run.

Starting NetBench

� XE "Starting NetBench" �� XE "NetBench:starting" �� XE "Running NetBench" �You start NetBench on the controller and also on the clients. The NetBench executable files are actually located in the NetBench installation directory on the server. If you want to run NetBench, both the controller and the clients must be able to access that directory.

Keep in mind as you run NetBench:

�SYMBOL 183 \f "Symbol" \s 10 \h�	For best results, you should run NetBench on an isolated test network. If people are working on the same network you are using to test NetBench, performance will degrade even if you have a second server to handle the work.

Don’t have any unnecessary background applications running when you execute NetBench. They can affect your test results.

If any of the clients crash,� XE "Clients:problems during startup" � either as you are starting NetBench on them or as they run, you will need to disconnect all the clients and restart NetBench on all of them. This is because NetBench can’t tell when a client has gone away for whatever reason.

At ZD Labs, we start NetBench on all the clients at the beginning of the NetBench session. This way we can start a test run without having to leave someone on site to monitor the tests and add more clients as needed.

The next sections explain each of the start-up steps. While it generally does not matter whether you start NetBench first on the controller or on the clients, we recommend that you start NetBench on the controller and then start it on the clients. 

NOTE:	If you had a system problem during your last NetBench run, then you should start NetBench on the controller first. This way the controller program will clean up any *.sem files that may have been left behind.

Starting NetBench on the controller

To start NetBench on the controller:� XE "Controller:starting" �� XE "Starting NetBench:on the controller" �� XE "Running NetBench:starting the controller" �

1.	If you haven’t already done so, make sure the controller can access the installation directory on the server. The controller and the clients must all be able to access the NetBench installation directory.

2.	Start Windows on the controller.	

3.	Choose the Ziff-Davis Benchmarks program group icon and open that window.

4.	Choose the NetBench icon from within that window. The main NetBench window appears.

NOTE:	If you have not licensed and registered your copy of the benchmark, NetBench will display the licensing window when you start it on the controller. You will not be able to run any tests until you agree to the License Agreement and register your copy of NetBench. For instructions on how to perform these tasks, see Chapter 5 “Licensing and Registering NetBench.” 

5.	Choose the Start Test function button on the main NetBench window to open the controller window. 

	Once you are at this window, you have the choice of first selecting the test suites you want to run or going to step 6.

6.	At the controller window, choose the Start button (or choose Start from the drop-down Test menu). 

	�NetBench displays a dialog box asking if all the clients are running the benchmark. If they’re not, go to each client and start NetBench on it now. Then return to the controller.

Figure 8-1:  Dialog box asking if all the clients are connected

�

7.	Choose OK in the Connect Clients message box on the controller window.

Starting NetBench on the clients

For best results, you should only start NetBench on as many clients as you need for a test suite. If you need more clients for a later test suite, you can start NetBench on them at that time. (Even if you don't include a client in a test, the client still requires minimal network resources.) � XE "Clients:starting" �� XE "Starting NetBench:on the clients" �� XE "Running NetBench:starting the clients" �

NOTE: 	Keep in mind, though, that this method of executing NetBench is more time-consuming for you. NetBench will stop and wait for you to add the additional clients before it continues to run. This means you must be there. During testing at ZD Labs, we connect all the clients the test suites will need at the start of the test run; we do not use NetBench’s “pause to connect more clients” feature. This is because we usually let the tests run unattended.

Currently, NetBench only supports DOS clients. If you are running Windows or Windows for Workgroups 3.11� XE "Windows for Workgroups:running on clients" �� XE "Clients:running Windows for Workgroups"  �, you can execute NetBench from a full screen DOS box on the clients, provided the only NetBench test you plan to run is the Disk Mix. You will not get valid results if you run any of the other tests from a DOS box. In addition, you may get slightly lower scores on the Disk Mix due to the overhead of having Windows running. (See the section “Starting NetBench clients from a DOS box” later in this chapter for more information.)

�At each client:

1.	Make sure the client can communicate with the server and can access the NetBench installation directory.

2.	From the DOS command line, change to the NetBench installation directory, which contains the executables. For example:

	F:�	CD \NETBENCH

NOTE:	 If you execute NetBench without being in the installation directory, NetBench won’t work correctly even though it may appear to be working.

3.	Execute the NetBench client executable from the client PC. Enter� XE "Client command line" �� XE "Clients:command line" �� XE "Command line:clients" �� XE "NBDOSCLI.EXE:client command line" �:

NBDOSCLI client-name client_config_file

	where

	�SYMBOL 183 \f "Symbol"�		NBDOSCLI is the name of the NetBench client program.��SYMBOL 183 \f "Symbol"�	client-name is the name of the client as it appears in the client 	configuration file.��SYMBOL 183 \f "Symbol"�	client_config_file is the name of the client configuration file, which you 	placed in the NetBench installation directory.

	When the client program starts running, NetBench displays the client window on that client’s screen. 

4.	Repeat these steps for each client. (You may want to set up a batch file for each client to simplify executing the NetBench client program.)

5.	Once you have started NetBench on all the clients you plan to use for this test, return to the controller. 

NOTE:	At the controller window, you will see that NetBench highlighted a square on the client grid for each client you started the benchmark on.

�Starting NetBench clients from a DOS box

If you are running Windows or Windows for Workgroups 3.11 and only plan to execute the Disk Mix, you can run NetBench from a DOS box.� XE "Starting NetBench:starting clients from a DOS box" �� XE "Clients:starting from a DOS box" �� XE "Running NetBench:from a DOS box" � Some points to remember if you execute NetBench this way:

You must use a full screen DOS box when you enter the client command line.

If you are using Windows for Workgroups 3.11� XE "Windows for Workgroups:running on clients" �� XE "Windows for Workgroups:client-side caching" �� XE "Clients:running Windows for Workgroups" �� XE "Clients:client-side caching" �� XE "Client-side caching" �, make sure that any client caches are 4 Mb or less to avoid any problems with client-side caching. When you have a cache on the client that approaches the size of the Disk Mix workspace, then NetBench will do most of the tests on the client. Thus, you will not get a true representation of how well your file server performs.  

Do not run the NIC test� XE "NIC test:problems when running from DOS box" �� XE "I/O throughput tests:problems when running from DOS box" � � XE "Tests:problems when running from a DOS box" �or any of the I/O throughput tests from a DOS box. Your results will not be valid.

Starting a test run

Once you have NetBench executing on the controllers and the clients, you’re ready to begin a test run. During a test run, NetBench executes the test suites you specify. You can include multiple test suites in a single test run.� XE "Test run:starting" �� XE "NetBench session" �� XE "NetBench:test run" � When NetBench finishes executing all the test suites, you can either view your results, perform some other task (such as creating a new test suite), or begin another test run. You can have multiple test runs during each NetBench session.

Starting a test run involves three basic steps:

1.	Choosing Start in the controller window. You can either click on the Start button or select the Start option in the File drop-down menu. 

NOTE:	If this is your first test run of this NetBench session, you may have selected Start before you connected the clients. If so, you don’t have to choose Start again until you begin your next test run.

2.	Select the test suite (or test suites) you want to run.

3.	Choose OK in the Select Test Suites dialog box. NetBench begins executing the test suites you’ve selected.

For more details on choosing test suites and running them, see Chapter 9 “Running NetBench’s Tests.”

Exiting from NetBench

To halt NetBench� XE "Quitting NetBench" �� XE "Exiting from NetBench" �� XE "NetBench:quitting" �� XE "NetBench:exiting" �:

�SYMBOL 183 \f "Symbol"�	Choose the Quit function button or menu item from the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Choose Exit from the File menu at the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Select the key sequence ALT-F4.� XE "ALT-F4 key sequence:halts NetBench" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Select Close from the system menu.

(If you’re at the controller window, choose Quit to close the controller window and return to the main NetBench window. If you don’t have any clients connected, NetBench immediately closes the controller window. If you do have clients, NetBench asks if you want to “Quit and disconnect clients.” Choosing this option halts NetBench on all the clients as well as closing the controller window.)

Interrupting or aborting a test suite

If you want to interrupt or abort a NetBench test that is running, choose Quit from the controller window. (You can click on the Quit button or you can select Quit from the drop-down Test menu.) In the dialog box that appears, choose the option Abort Test. When you select this option, NetBench halts the test it is running; it does not disconnect any clients.� XE "Tests:aborting" �� XE "Running NetBench:aborting tests" �� XE "NetBench:aborting tests" �

NOTE:	If one of the clients is not responding, it may take a few minutes before the Abort times out.

In addition to aborting the running test, you can also:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip a mix. This option tells NetBench to skip the current mix and start running the next mix.� XE "Tests:skipping a mix" �� XE "Mixes:skipping" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip a test suite. This option tells NetBench to skip the current test suite and start running the next test suite.� XE "Tests:skipping a test suite" �� XE "Test suites:skipping" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Restart a mix. This option tells NetBench to re-run the test mix it just ran.� XE "Tests:restarting a mix" �� XE "Mixes:restarting" �

Quit NetBench and disconnect the clients. � XE "Clients:disconnecting" �� XE "Clients:halting NetBench" �When you select this option, NetBench stops the test and disconnects all the clients. If you want to run another test, you will need to restart NetBench on each client.

These options all appear in the Quit dialog box.

If you abort a test or skip a mix or a test suite, NetBench does not save results for that mix or test suite, but it does save results for the other tests it ran. If you choose to restart a mix, NetBench saves only the test results from the most recent run of that mix.

End of chapter

��Chapter 9  �Running NetBench’s Tests

This chapter tells you how to run the NetBench tests. It contains information on:

Getting ready to run NetBench

Starting NetBench on the controller and the clients.

Selecting test suites.

What options are available to you as you run the tests.

Running another set of test suites.

Disconnecting NetBench from the clients.

Before you run your first test suite

You always run your tests from the controller window. You get to the controller window by choosing Start Test from the main NetBench window. 

When you begin a NetBench session, you will need to start NetBench on the controller and on each of the clients.

�Some points to remember as you run test suites on NetBench:� XE "Starting NetBench:preparing" �� XE "Running NetBench:preparing to start" �� XE "NetBench:preparing to start a test run" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Executing a test suite on NetBench is a process, not a single step. To reach a state where you can execute a test suite, you must:

1.	Start the controller.

2.	Start all of the clients you want to use during the first test suite (you can add more clients later as you run additional test suites).

3.	Choose Start Test from the main NetBench window on the controller.

4.	Choose Start from the controller window.

5.	Select the test suite or test suites you want to run. 

6.	Choose OK to begin the test.

	Once those test suites complete, you can choose Start from the controller window, select additional test suites, and execute another test run. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench continues to run on the clients until you choose the option “Quit and disconnect clients” by selecting Quit in the controller window.

If any of the clients crash, either as you are starting NetBench on them or as they run, you will need to disconnect all the clients and restart NetBench on all of them. This is because NetBench can’t tell when a client has gone away for whatever reason.� XE "Clients:crashes" �� XE "Starting NetBench:client crashes" �

You can perform other tasks at the controller� XE "Controller:tasks you perform there" �� XE "Controller:switching to main window" �� XE "ALT-TAB key sequence:switching windows" �� XE "Key sequences:ALT-TAB" � while the tests are running. By pressing ALT-TAB, you can switch to the main NetBench window where you can check your results or create a new test mix. (Pressing ALT-TAB again returns you to the controller window.) You can minimize the controller window while a test suite is running and perform other NetBench tasks, such as viewing the results from a different test suite or creating a test mix. You can change the color Legend on the controller window while a test is running. You can even leave a test running and go home.

NOTE:	Don’t do anything, though, that affects the currently running test suite. For example, if you attempt to view the results for a mix before it finishes executing, NetBench� XE "Tests:doing other tasks as tests run" �� XE "Tests:causing a problem with a running test" � will abort the test and will not save any test results for it. You can get around this by choosing the Pause between mixes option. When NetBench pauses, press ALT-TAB to return to the main NetBench window. Now you can look at the results or use that mix definition file to create a new file, and so on.

For best results, run NetBench on an isolated network. � XE “Test environment:isolated test network" �� XE "Network:isolated test network" �� XE "Testing NetBench:isolated test network" �� XE "Results:use isolated test network" �� XE "Performance:use isolated test network" �� XE "Test network:improves results" �� XE "Production network" �If people are working on the same network you are using to test NetBench, performance will degrade even if you have a second server to handle the work. In addition, you won’t have the same level of repeatability when you run NetBench on a production network.

Don’t have any unnecessary background applications running when you execute NetBench.� XE "Running NetBench:background applications" �� XE "Applications:running in background" �� XE "Background applications:affecting results" �� XE "Results:mimimize background activity" � They can affect your test results. For example, you want to keep the server as clean as possible so you don’t want any NLMs you don’t need running. On the clients, make sure you don’t have any TSRs you don’t need running. Also try to make your AUTOEXEC.BAT and CONFIG.SYS files as clean as possible.� XE "Performance:keep AUTOEXEC.BAT clean" �� XE "Performance:keep CONFIG.SYS clean" �� XE "Files:AUTOEXEC.BAT" �� XE "AUTOEXEC.BAT" �� XE "CONFIG.SYS" �� XE "Files:CONFIG.SYS" � 

If possible, only start NetBench on only as many clients� XE "Testing NetBench:adding clients" �� XE "Clients:adding to test" �� XE "Testing NetBench:ZD Labs method" �� XE "ZD Labs:adding clients to test" � as you need for a test suite. If you need more clients for a later test suite, you can add them at that time. (Even if you don't include a client in a test, the client still requires minimal network resources.)

NOTE:	We don’t test this way at ZD Labs. We start NetBench on all the clients at the same time. This way, we can start NetBench and let it run all night without having someone monitor it. If you tell NetBench you want to add clients after each mix, someone has to be on site to start NetBench on the clients each time NetBench is ready to begin a new mix. 

To avoid overloading the file server and causing clients to drop off the network,� XE "Testing NetBench:scale client load" �� XE "Clients:scale client load" �� XE "Server:scale client load" �� XE "Scaling up client count" � we recommend you scale up the client count (i.e., run test mixes that start with a small number of clients and gradually add more the way the standard NetBench test suites NBDM_28.TST and NBDM_60.TST suites do). This approach allows the server to scale its internal resources accordingly as the load increases.

Allowing enough time to run a test suite

The amount of time NetBench takes to run a test suite on your server depends on a variety of factors.� XE "Testing NetBench:allowing time for a test" �� XE "Test suite:allowing time to run" �� XE "Time required to run NetBench" �� XE "NetBench:allowing time for a test" � They include:

The test you choose to run. If you select one of the I/O throughput tests and specify that it just run for 10 seconds, you’ll finish pretty quickly regardless of how fast your server is. However, if you create a test suite that uses a lot of clients and runs the Disk Mix, the test will take longer.

How many clients are in the test.

How large the workspace size is for the tests.

Whether the Disk Mix workspace already exists (i.e., you specified Yes for the Save Workspace parameter the last time you ran the Disk Mix).

How fast your server is. 

How fast your network is. In particular, your network speed affects the NIC test. 

Whether you’re running on a test network or production network. If you’re running NetBench on a network that users are working on (even if you have two servers),  you’ll notice some bottlenecks. (We don’t recommend that you run NetBench on a production network.)

At ZD Labs, it takes a minimum of three and a half hours� XE "Tests:time required to run" �� XE "ZD Labs:time required to run tests" � (and sometimes just over  four hours) to run the two NetBench standard test suites NBDM_28.TST and NBDM_60.TST on a testbed of 60 clients that are predominately 486-based PCs. These test suites consist of test mixes that run the Disk Mix. The mixes keep the parameters for the test static. However, each mix runs the test on four more clients than the previous mix did. Because of the time involved in running the tests, we connect all the clients at the beginning of the test and don’t use the Pause option. This way the tests can run unattended.

�Selecting and running a test suite

Once you have started NetBench on all of your clients, return to the controller and choose OK in the Connect Clients message box. NetBench then displays a message asking if you want to run a test suite.

Figure 9-1:  The NetBench message about test suites

�

To select the test suite or suites you wish to run, choose Yes.� XE "Test suites:selecting a test suite" �� XE "Running NetBench:selecting a test suite" �

NOTE:	 NetBench also displays this message when you choose the Add option from the drop-down Test menu.

NetBench then displays the Select Test Suites window.

Adding test suites you want to run

From the Select Test Suites window you can create a list of test suites you want NetBench to execute during this test run.� XE "Test suites:adding" �� XE "Test run:adding a test suite" � NetBench displays the names of the test suites you select in the box at the top of this window. You can specify one test suite or multiple test suites for each test run.

�Figure 9-2:  Selecting a test suite

�

To add test suites to this list, choose the Add button. When you click on this button, NetBench displays the Test Suite File dialog box.

Figure 9-3:  Selecting the test suite you want

�

Type the name of the test suite file you want in the File Name text box. You can also use the Directories and Drives sections to browse through the available directories and locate the test suite file. If you create your own test suite files, use the DOS file name extension .TST with the file names. If you don’t, you won’t be able to view the results.

NOTE:	The NetBench standard test suite files are in the SUITES subdirectory  in the NetBench installation directory.� XE "Test suites:located in SUITES directory" �

Once you specify the name of the test suite file you wish to run, choose OK. NetBench adds that test suite file to the list of files you have selected and returns you to the Select Test Suites dialog box.

You can repeat this process until you have added all the test suites you want to run to the Test Suites window. Once you have finished, choose OK and NetBench will start executing the test suites in the order in which you listed them.

NOTE: 	You can use the Add option in the drop-down Test menu to add other test suites while NetBench is executing this test run.

Removing a test suite from the list of test suite files

If you decide you do not want to run a test suite that appears in the list of tests, you can delete it from the list in the Select Test Suites window. � XE "Test suites:removing" �� XE "Test run:removing a test suite" �To do this:

1.	Click on the name of the test suite so that it is highlighted.

2.	Choose the Delete button.

Using the pause option

Before you start a NetBench test run or even as a mix is executing, you can tell NetBench whether it should pause between test mixes� XE "Test suites:pausing between" �� XE "Mixes:pausing between" �� XE "Test run:pausing during" �� XE "Pause option" � or test suites so that you can add clients or perform other NetBench tasks. 

The advantage to adding new clients as you need them for a mix is that you don't use as many system resources. If a client is connected to the server, even if you don't use it in the mix, it still requires minimal network resources.

The disadvantage to adding clients as you need them is that someone must stay on site and monitor the NetBench tests. If you specify a pause option, NetBench will wait until someone chooses OK before it runs the next test. This why at �ZD Labs we start NetBench on all the clients at the beginning of the test run.

�You can specify pause options:

�SYMBOL 183 \f "Symbol" \s 10 \h�	At the Select Test Suites dialog box before you tell NetBench to start its test run.

�SYMBOL 183 \f "Symbol" \s 10 \h�	From the drop-down Pause menu. You can use this menu at any point during a test run to set or change pause options.

NetBench gives you three pause options. Choose:

�SYMBOL 183 \f "Symbol" \s 10 \h�	The Run without pausing option� XE "Run without pausing option" �� XE "Pause option:Run without pausing" � when you want NetBench to execute all the test suites in this test run without stopping. If you select this option, you need to connect all the clients your test suites require before you tell NetBench to begin the test run. For example, each one of the eight mixes in the standard test suite NBDM_28.TST uses more clients than the previous mix. The first mix uses one client; the second, four; and so on until the last mix, which uses 28 clients. Thus, if you choose the Run without pausing option, you should connect 28 clients before you start the test.

NOTE: 	If you're planning to run NetBench unattended (for example, overnight), choose this option. Otherwise, NetBench will stop at the pause point you specify and wait until you tell it to start again.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Choose Pause between mixes or Pause between test suites if� XE "Pause option:Pause between mixes" �� XE "Pause option:Pause between test suites" �� XE "Pause between test suites" �� XE "Pause between mixes" � you want NetBench to stop after it completes a mix or a test suite and give you a chance to connect more clients. With both of these options, NetBench displays the Connect Clients pop-up box when it reaches the pause point. 

	Figure 9-4: Connect Clients pop-up box

�

	�NetBench will not continue its test run until you choose OK in the CONNECT CLIENTS box. While NetBench is pausing, you can:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Connect more clients. To continue the previous example using the standard test suite NBDM_28.TST, you could choose Pause between mixes and start your test run with one client. Each time NetBench paused, you could connect the clients you need for the next test mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	View results for the test mix or test suite that just executed. (Press ALT-TAB to get to the main NetBench window.)

�SYMBOL 183 \f "Symbol" \s 10 \h�	Modify or create a test suite or test mix. (Press ALT-TAB to get to main NetBench window.) 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Add more test suites to your current test run. To do this, choose the Add option in the drop-down Test menu. When the Select Test Suites dialog box appears, you can add one or more test suites. 

Running the test suites

Once all the test suites you want to run are in the Select Test Suites dialog box and you've specified whether you want NetBench to pause during the tests, you're ready to run the test suites. 

To start the tests, choose the OK button.� XE "Test suites:running" �� XE "Test run:starting" �� XE "Running NetBench:starting a test run" � NetBench will automatically begin executing the tests. 

As NetBench executes a test suite, you can:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Abort the test. � XE "Tests:aborting" �� XE "Results:from aborted test" �When you abort a test, NetBench halts the current test and any tests that follow it. NetBench does not save any results for the test mix that was running.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip a mix in the test suite.� XE "Test run:skipping a mix" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skip one of the test suites you specified.� XE "Test run:skipping a test suite" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Restart a mix you already executed.� XE "Test run:restarting a mix" �

Quit NetBench and disconnect the clients. This option tells NetBench to stop running on the clients.

You can perform these tasks from the Quit Options� XE "Quit options" � dialog box. This box appears when you choose either the Quit button or the Quit option from the drop-down Test menu.� XE "Quit options:figure" �

�Figure 9-5:  Options in the Quit dialog box 

�

Remember that you can do other things during a test run without affecting your server's results. These include:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Switching the colors in the Legend box.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Changing your pause options.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Creating a test suite or modifying an existing test suite (as long as it's not running at the time).

�SYMBOL 183 \f "Symbol" \s 10 \h�	Looking at results (again, as long as they are not for the test mix that is currently running).

NOTE:	If you need to interrupt a test suite, choose Quit and select the Abort Test option.� XE "Test run:aborting a test" �� XE "Aborting a test" �� XE "Aborting a test:time out occurs" � NetBench will halt the current test and any tests that follow it without disconnecting any clients. When you interrupt a test, NetBench does not save any results for the current test mix. Keep in mind that the Abort Test option can take a long time. Occasionally, a time out may occur when you select Abort Test.

Monitoring a test

While NetBench is running a test suite, it displays information both in the controller window and on the client windows. 

From the controller window,� XE "Controller:monitoring a test run" �� XE "Test run:monitoring" �� XE "Monitoring a test run" � you can monitor the progress of the entire test. In the bottom right corner, NetBench displays information on how much of the test suite has finished and how much time has elapsed during the current mix, the current test suite, and the current test session. NetBench also displays a message at the bottom of the window telling which stage of the mix is currently executing. As the clients finish that stage, NetBench changes the color of their squares in the client grid. However, NetBench does not let any of the clients begin the next test stage until all the clients are ready to begin.

The different client stages

From the client window� XE "Client window:monitoring a test run" � on each client, you can tell at a glance which stage the client is in by the large letter it displays. The client stages� XE "Clients:stages" �� XE "Test run:client stages" �� XE "Stages:client stages in test" � are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	B. Blocked. NetBench blocks a client between states to prevent one client from advancing to the next stage before the other clients are ready. For example, if Client 1 completes the test first, NetBench will block Client 1 from reporting its results until all clients have completed the test.

�SYMBOL 183 \f "Symbol" \s 10 \h�	I. Initializing. The client is initializing the current test mix. Initialization includes creating disk test data files and allocating test buffers.

�SYMBOL 183 \f "Symbol" \s 10 \h�	R. Running. The client is running the current mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	S. Sending. The client is sending its results.

�SYMBOL 183 \f "Symbol" \s 10 \h�	C. Clean up. The client is cleaning up.

�SYMBOL 183 \f "Symbol" \s 10 \h�	X. Excluded. The client is excluded from the mix.

�SYMBOL 183 \f "Symbol" \s 10 \h�	E Error. An error has occurred.

Running additional test suites

You can run as many test suites� XE "Test suites:selecting additional test suites" �� XE "Test run:setting up a new test run" �� XE "Adding test suites" � as you like during a NetBench session. To begin another test run:

1.	Choose Start from the controller window. You can select either the Start button or choose the Start option in the drop-down Test menu. 

	NetBench will ask if you want to add more clients. If you do, start NetBench on the additional clients. Once you’ve added all the clients you want, choose OK in the Connect clients dialog box.

2.	When the pop-up dialog box appears asking if you want to run more test suites appears, choose Yes. NetBench now displays the Select Test Suites dialog box.

3.	Follow the same steps you did earlier in this chapter in the section "Adding test suites you want to run." 

You can also add test suites using the Add a test suite option in the drop-down Test menu. Choosing this option also causes NetBench to display the Select Test Suites pop-up dialog box.

When all the test suites you want to run are listed in the window, choose OK. NetBench will start running the test suites.

If you want to look at your current test results or modify a mix before running the next test suite, press the key sequence ALT-TAB. This key sequence switches you between the controller window and the main NetBench window. 

Disconnecting the clients

All the clients continue to run NetBench until you tell them to disconnect. You do this by choosing Quit. You can either select the Quit button or select the Quit option from the drop-down menu Test. NetBench displays a  pop-up dialog box. Choose the option “Quit and disconnect the clients.”� XE "Clients:disconnecting" �� XE "Quit options:disconnecting clients" �� XE "Disconnecting clients" � NetBench then halts on all the clients. 

If you decide later to run another test suite, you will need to restart NetBench on all the clients.

You will need to disconnect all the clients any time one client quits running NetBench. For example, if you’ve got NetBench running on 999 clients when one of them crashes, you will need to stop NetBench on all the clients and then restart it. This is because NetBench does not have a way to distinguish when a client has gone away.

End of chapter

�Chapter 10  �Tailoring NetBench to Your Needs

This chapter discusses why you would want to run NetBench and ways you can run it to best suit your needs. In this chapter you will find information on:

�SYMBOL 183 \f "Symbol" \s 10 \h�	When to use NetBench and when to use ServerBench.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How to run NetBench to get the best results for your system.

�SYMBOL 183 \f "Symbol" \s 10 \h�	What you might want to test.

Choosing NetBench over ServerBench

Both NetBench and ServerBench give you valuable information about your server; however, they each measure different aspects of a server's performance. Whether NetBench or ServerBench� XE "ServerBench:deciding when to use" �� XE "NetBench:deciding when to use" � is a better tool for evaluating your system depends on the type of work you do on your server.

The NetBench tests zero in on how well a server handles network file operations. The NetBench tests use the server as repository for files. This means that, if your system's users simply connect to the network, get files off the server, and then work with the files using applications on the PC clients, you will want to run NetBench. While NetBench does not measure individual server subsystems, it does give you an accurate measurement of your server's capability to do network file operations.

�In addition, NetBench is very portable. It does not run a special program on the server the way ServerBench does. Nor does it require you to buy a particular kind of network software. NetBench runs on whatever network protocol you are currently using to let your PCs communicate with the server. NetBench restricts its tests to using common DOS file operations, such as Open, Close, Read, Write, and so on. 

ServerBench measures the performance of an application server used in a client/server environment. For example, if you use your server as an applications server where you have a database located on your server and users enter data into the database via a database interface running on individual PC clients, ServerBench is the benchmark you will want to use. In this case, ServerBench provides you with a more appropriate measure of your server's performance than NetBench does. 

ServerBench can give you an overall score for your server as well as individual scores for the three main server subsystems �SYMBOL 190 \f "Symbol"� processor, disk, and network. The focus of the ServerBench tests is on how well a server and its subsystems interact together to handle client requests. In the ServerBench tests, the clients pound the server with requests for disk service, processor service, and network service. To do this, each client generates a packet of information using ServerBench code that it sends across the network to the server. The server then uses the ServerBench server program to decode the packet and perform the test. To run ServerBench, you must have purchased a particular network protocol (for example, TCP/IP). Unlike NetBench, ServerBench does not with all network protocols. 

Tips for running the NetBench tests

The following sections provide tips on ways to get the best and most accurate NetBench results for your server.

Follow proper testing procedures

In general, you will get more accurate NetBench results� XE "Testing procedures" �� XE "Testing NetBench:proper testing procedures" �� XE "Test run:proper testing procedures" �� XE "Tests:proper testing procedures" �� XE "Running NetBench:proper testing procedures" � if you do the following each time you run NetBench:

1.	Install your operating system.

2.	Install any necessary drivers and software.

3.	Install NetBench.

4.	Reboot your system.

While this is not likely to be a realistic testing environment for you, you should at least try to reboot your machines before running NetBench. This is because you normally see the best results when you run NetBench on a clean server; i.e., a freshly rebooted system that has a defragmented disk and a minimum of other software. When you reboot your server, controller, and clients before running NetBench, you are always starting the test run from a known state.

If your server fails when running the NetBench tests, you should exit NetBench, reboot your server, and restart NetBench.

We strongly recommend that you run NetBench on a isolated test network. If people are working on the same network you are using to test NetBench, performance will degrade even if you have a second server to handle the work. This is because of the high amount of network traffic generated during the test.� XE “Test environment:isolated test network" �� XE "Network:isolated test network" �� XE "Testing NetBench:isolated test network" �� XE "Results:use isolated test network" �� XE "Performance:use isolated test network" �� XE "Test network:improves results" �� XE "Production network" �

NOTE:	NetBench does not harm any files even if you run it on a network that people are using. 

Keep the background activity down

Don’t have any unnecessary applications running during your NetBench tests. For example, don’t run any NLMs� XE "NLMs:running on server" � you don’t need on the server. You want the server to be as clean as possible..� XE "Running NetBench:background applications" �� XE "Applications:running in background" �� XE "Background applications:affecting results" �

You also want the clients to be as clean as possible. Make sure you don’t have any unnecessary TSRs running on the client.� XE "TSRs:running on clients" � In addition, streamline each client’s AUTOEXEC.BAT and CONFIG.SYS files as much as possible. � XE "Performance:keep AUTOEXEC.BAT clean" �� XE "Performance:keep CONFIG.SYS clean" �� XE "Files:AUTOEXEC.BAT" �� XE "AUTOEXEC.BAT" �� XE "CONFIG.SYS" �� XE "Files:CONFIG.SYS" �

And, naturally, make sure you don’t have anything running on the server or clients that could interfere with network traffic.

Basically, you want to have as little running on the server and the clients as you can.

Other ways to improve NetBench results

You may see an improvement in your server's results if you� XE "Results:improving" �� XE "Performance:improving" �:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Increase the disk cache size on the file server. The size of the cache is very important. Larger sizes generally result in better throughput scores.� XE "Server:disk cache size affects performance" �� XE "Disk cache:size on server" �� XE "Performance:disk cache size on server" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Add memory, disks, disk controllers, or NICs.

Reduce the number of clients on each network segment by dividing your network into multiple segments.� XE "Network:segmenting" �� XE "Network segments" �� XE "clients:creating network segments" �

�If you are running NetBench with an Windows NT Advanced Server� XE "Windows NT Advanced Server" �� XE "Network controller:NE2000" �, you should use an intelligent network controller. If you use a controller that does not have on-board processors, such as an NE2000, NetBench may causes the system to hang.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Adding processors can help. In general, though, NetBench does not depend as much on raw CPU speed as ServerBench does.

If you’re running on Windows NT,� XE "Windows NT Advanced Server:set sesstimeout" � make sure you set the LAN manager sesstimeout value as described in Chapter 4 “Installing NetBench.”

Make sure your clients are not under powered. If you use under powered clients that do not stress the server enough, your total throughput may be less than it would be if you used more powerful clients capable of handling more work.

Reboot your server and clients before you run a test. This flushes the server disk cache and lets you start the test from a known state.

If you have the time to stay on site and monitor the NetBench tests, you might see some advantage in starting NetBench on only as many clients as the current mix requires. Then, when the next mix requires more clients, start NetBench on the additional clients. The reason for testing this way is that there is a small amount of overhead associated with each client that is running NetBench. As a result, connecting 50 clients and then using only five to run tests is not the same as simply connecting five clients. Remember, you can always add more clients as you run tests. 

NOTE:	The disadvantage to this approach is that someone must always be on site to add the additional tests. At ZD Labs, we start NetBench on all the clients the mixes will need at the beginning of the NetBench session. We do not add clients as the tests run.

Setting your test parameters to get the best results

You also want to consider the values you supply for some of your test parameters. � XE "Parameters:effect on tests" �� XE "Tests:effect of parameters" �

For example, you may want to set your Request Size parameter as close as possible to maximum packet size your network redirector sends across the network. If you set this parameter to a small size, then the overhead involved in transferring the data brings down your throughput. If you set this parameter to a value that is greater than the maximum packet size your network implements, then your network redirector breaks the data into smaller packets.

With both the File Size parameter and the Workspace size parameter, you need to consider how many clients are in the test. This is because you multiply the value in the parameter by the number of clients to determine the total test size. Thus, if you set the File Size parameter to 1 Mb and you had 16 clients, your total test size would be 16 Mb. If you are running one of the I/O throughput tests, you may want to keep your total test size small enough to fit in the server cache. This way the server’s disk subsystem� XE "Disk subsystem:effect on I/O throughput tests" � does not affect your results and you will get better throughput. 

For example, if your server cache is 20 Mb, then a test area of 16 Mb would fit inside it. However, if you ran the mix again with 24 clients, your test area would be 24 Mb and would break out of the server cache. If everything else is the same, your throughput for the first mix would be better than your throughput for the second mix

Keep in mind, though, that sometimes the best results are not always the most realistic results. For example, always running the I/O throughput tests with a test size that fits in the server cache is not how users actually use a server. In the real world, requests frequently miss the cache.

In addition, if you’re running the Disk Mix, you will want to stress the server disk subsystem. To do this, set your Workspace size parameter and your total number of clients parameter to use as much of the disk as possible. Again, this will not give you the best throughput for this test, but your results will be more representative of how your server operates in a real world environment.

For more information on how your test parameters can affect your test results, see the section “Understanding what the test parameters do” in Chapter 16 “NetBench’s Tests.”

 Determining what to test on your system

As you look at the NetBench tests, consider what would be the most useful information you can get about your system.� XE "Tests:deciding what to test" �� XE "Running NetBench:deciding what to test" � For example:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Are there things you could do to optimize your server's performance? You can experiment with changing system parameters and comparing the NetBench results before and after the change.

	�If you want to see what affect changing parameters has, make sure you only change one parameter at a time between NetBench test runs. This way you can gauge the effect that parameter has on performance. The server parameters you may want to change are:

	Size of the disk cache.

	Scheduling behavior.

	Cache replacement policies.

	Network protocols.

Do you have data compression? � XE "Data compression" �� XE "Running NetBench:with data compression" �� XE "Tests:using data compression" �If so, you might want to check the effect data compression has on your system. You can run NetBench once with compression active and a second time without using data compression. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	How many users do you have or are you expecting to have? If you are planning to add users, you may want to run that many clients on NetBench to see how well your server performs under those conditions.� XE "Tests:adding clients" �� XE "Users:represented by clients" �

NOTE:	Remember, though, that because NetBench uses stress tests, one client is equivalent to more than one user. If you want to try to make each client equivalent to a single user, you should modify your test mixes so that they more accurately reflect how people actually use a server. For example, most test mixes have 0 for the Think time parameter. By increasing the value of the Think time parameter, you can decrease the amount of stress the a client places on the server. In general terms, Think time affects how long a client waits before telling the server to do another chunk of work. Most users actually work with the data they get from the server before they issue another request. For more information about Think time, see the section “Specifying timing information” in Chapter 11.

Make certain you are testing what you want to be testing. For example, if you put 60 clients on a single Ethernet and then run NetBench’s Disk Mix test with no Think time, every server you test will appear to run at about the same speed. In this case, what you are really measuring is the speed of a very congested Ethernet.� XE "Ethernet" �� XE "Running NetBench:testing what you want to test" �� XE "Network:testing network" � 

�And, of course, one of the key ways NetBench can help you is to let you compare the performance of different servers. By running the same test suites with the same settings on different servers, you can determine which server best meets your needs.

NOTE:	Remember, though, that to get a meaningful comparison� XE "Results:getting meaningful comparisons" �� XE "Servers: comparing" �� XE "Comparing servers" �, you need to run NetBench the same way on both systems. This means that your test parameters need to be the same and you need to run the same test suites in the same order. It also means that, if you are comparing servers that use the same operating system, you need use the same system setup and tunable parameters on the servers. In addition, your testbeds must be the same.

End of chapter

�Chapter 11  �Creating Your Own Test Suites

While NetBench provides standard test suites you can use for testing your server, it also gives you the option of creating your own test suites. In addition, you can modify the standard test suites to tailor them to your needs.

This chapter takes you through the steps of creating and modifying test suites. In this chapter you will find information on:

Creating test suites.

Using the Mix Definition window.

Setting parameters for the mix, such as Think time.

Copying mix information from other mixes.

Developing test suite files

When you create or edit a test suite, you create or modify a DOS file with a .TST extension� XE “Extensions for files:.TST" �� XE ".TST:extension for test suite file" �� XE "Files:.TST extension for test suite file" �� XE "Test suites:.TST file name extension" �. (If you don’t give the file a .TST extension, NetBench cannot locate the results files and display them using Excel.) 

NetBench comes with three standard test suite files you can modify, if you like. These files are in the SUITES subdirectory in the NetBench installation directory. They are NBDM_28.TST, NBDM_60.TST, and VERIFY.TST.

You can edit these files to customize them for your system, or you can design your own test suite file from scratch.

�To create or edit a test suite file� XE "Test suites:creating" �� XE "Test suites:editing" �� XE "Files:editing test suite files" �� XE "Files:creating test suite files" �� XE "Creating test suite files" �� XE "Editing test suite files" �� XE "Modifying test suite files" �:

1.	Go to the main NetBench window.

2.	Choose the Create or Edit Test Suites button. The Create or Edit Test Suite File dialog box appears. 

3.	Enter (or highlight) the name of the test suite file you wish to create or modify. If the name you enter does not exist in that directory, NetBench asks if you want it to create the file. Otherwise, it displays information on the existing test suite. 

4.	Enter mix information from the Mix Definition window.

5.	Save your test suite file.

As you create your test suite you need to think about:

�SYMBOL 183 \f "Symbol" \s 10 \h�	How many clients will you be using in the mix and what the path names of their data files will be? You’ll need to set up directories to match these path names before you run the tests.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Do you want to use different groups of clients?

�SYMBOL 183 \f "Symbol" \s 10 \h�	How much time should you specify at the beginning and end of the mix for ramping up and ramping down? NetBench does not include any of the I/O activity that occurs during these times in its throughput scores. This is to avoid skewing the results because the load on the server was light while the first clients were starting up and the last clients were ending.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How much Think time do you want? This is the amount of time a client waits after it has done one chunk of work before it does the next chunk of work. In general, the smaller the Think time, the more the test stresses the server. Each NetBench test implements Think time differently. See the section “Specifying timing information” for more information.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How long do you want the test mix to run? This is the minimum amount of time that NetBench will run that test mix. Once a client reaches that time limit, it finishes its current iteration of the mix before stopping. Because the client does not stop in the middle of a mix iteration, the time you enter here is probably less than the actual time that the mix will run.

�SYMBOL 183 \f "Symbol" \s 10 \h�	What types of test mixes do you want to create? How often do you want each mix to repeat the test? If you are using read and write tests, how much data do you want NetBench to move at one time and how big do you want the test data file to be?

The following sections explain in detail the steps involved in creating and editing test suite files.

Specifying a file name for your test suite

When you are working with test suites� XE "Test suites:naming" �, NetBench always asks you for the name of the test suite. If you are creating a new test suite, you need to enter the name you want that file to have. If you are modifying a test suite, you need to enter the name of the current test suite file. 

1.	Go to the main NetBench window.

2.	Choose the Create or Edit Test Suites button. The Create or Edit Test Suite File dialog box appears. 

Figure 11-1:  Create or Edit Test Suite File dialog box

�

3.	Enter the name of the test suite in the File Name text box. If you want to modify an existing test suite, you can use the Directories and Drives sections of this dialog box to locate the test file directory and exact file name and then click on that name. 

	If you want to create a test suite, type in the name you want the file to have. We recommend that you give all your test suite files a .TST extension. (You won’t be able to view your results if you don’t use this extension.)

NOTE:	If you are creating a test suite, you should give it a unique file name� XE "Test suites:naming" �� XE "Files:naming test suite files" �� XE "Names:test suites" �� XE "Names:results" �. NetBench names its results files based on the name of the corresponding test suite file and stores results in the same directory as the .TST file. Thus, if you run a test suite file twice on the same controller, NetBench will overwrite the results for the first test run. Because NetBench does not look at the test suite file extension, you will also overwrite� XE "Results:overwriting" � your results if you run two test suites that have the same base name but different extensions. For example, if you run SAMPLE.TST and then SAMPLE.SAM, NetBench will overwrite the results files for SAMPLE.TST (SAMPLE.CLG, SAMPLE.TLG, and SAMPLE.RLG) when you run SAMPLE.SAM.

4.	Select OK. If you enter a file name here that does not exist, NetBench will ask you if you want to create a new file.

5. 	The Mixes in Test Suite window appears on your screen. This window lists all the test mixes included in the test suite file you opened. It also lists the number of clients the mix uses (Clients), the type of test the mix runs (Test Type), how long the mix is supposed to run (Length), and whether the mix is using seconds or iterations as its unit of measure (Unit).

Figure 11-2:  Mixes in Test Suite window

�

NOTE:	If you are creating a new test suite file, the list of test mixes in this window will be empty.

Creating or editing a mix

When you are at the Mixes in Test Suite window, you can:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Define a new mix for your test suite by choosing the Create new mix button. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Edit an existing mix in your test suite by clicking on the mix you want to edit and then choosing the Edit selected mix button.

�Copy a mix or mixes from another test suite by choosing the Copy mixes button.

Delete a mix or mixes from the test suite by highlighting the mix and then choosing the Delete selected mix button.

When you tell NetBench you want to create or edit a mix, NetBench displays the Mix Definition window.

Figure 11-3:  The Mix Definition window� XE "Mix Definition window:figure" �

�

In the Mix Definition window� XE "Mix Definition window:tasks you perform in it" �� XE "Windows:Mix Definition window" �, you:

�SYMBOL 183 \f "Symbol"�	Specify the Mix Name.

�SYMBOL 183 \f "Symbol"�	Enter values for  the Ramp Up, Ramp Down, and Length parameters in the section called Duration Information.

Enter values for the Delay and Think time parameters in the section called Timing Information.

�SYMBOL 183 \f "Symbol"�	Enter client information, including the path names of the directories where you want the clients to create their test files.

�SYMBOL 183 \f "Symbol"�	Select the test you want the mix to run and define its parameters.

Specify which groups of clients you want NetBench to run in these tests.

�You can include as many mixes in a test suite as you like. 

NOTE:	If you try to leave the Mix Definition window without entering the necessary mix information, NetBench issues a warning message telling you what information it needs. You must either correct the information in the Mix Definition window or cancel your work there before you can leave that screen.

The next sections describe the different portions of the Mix Definition window and tell you what information you need to enter. These sections follow the same order you would follow if you were tabbing through the Mix Definition screen. 

Specifying the Mix Name

NetBench uses the Mix Name� XE "Mix name:specifying" �� XE "Mixes:naming" �� XE "Test suites:naming mixes" �� XE "Names:mixes" � to identify the mix in the results tables, in the controller window as you run the test suites, and in the Mixes in Test Suite window. Thus, while you do not have to enter a Mix Name, it is very helpful to provide one.

You enter the Mix Name in the box next to the title Mix Name in the Mix Information section of the window. This name can be any alphanumeric entry up to 15 characters long.

Figure 11-4:  The Mix Name� XE "Figures:Mix Name portion of Mix Definition window" �

�

Entering the duration information for a mix

You have several options to consider in defining the duration of a mix� XE "Mixes:factors affecting duration" �� XE "Tests:factors affecting duration" �. You can specify values for:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Ramp up time. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Ramp down time.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Test length.

The values for these parameters can be either seconds or iterations� XE "Mixes:measuring length" �� XE "Mixes:using iterations" �.

NOTE:	An iteration� XE "Iteration" �� XE "Parameters:iteration" � has one meaning for the I/O throughput tests and the NIC test and another meaning for the Disk Mix test. For the I/O throughput tests� XE "I/O throughput tests:iteration" �� XE "NIC test:iteration" �� XE "Tests:iteration" � and the NIC test, an iteration equals one file operation for that test. For example, in Sequential Read test, one read operation is one iteration. In the Random Read/Write test, one complete read/write operation is an iteration. This means that if you set the Read/Write ratio to 3, a single test iteration consists of  three read operations and one write operation.  An iteration for the Disk Mix� XE "Disk Mix:iteration" � equals one complete execution of all the Disk Mix scripts. Thus, when you run the Disk Mix, NetBench executes the entire test in order to complete one iteration. For a second iteration, it executes the test again.

Essentially, NetBench executes a test mix in three parts:

Ramp up�Recording information from the test�Ramp down��

The Ramp up� XE "Parameters:Ramp up" �� XE "Test parameters:Ramp up" �� XE "Ramp up:test parameter" � time is a fixed amount of time (or set number of iterations) at the beginning of the mix and the Ramp down� XE "Parameters:Ramp down" �� XE "Test parameters:Ramp down" �� XE "Ramp down:test parameter" � time is a fixed amount of time (or set number of iterations) at the end of the mix. The Length parameter � XE "Parameters:Length" �� XE "Test parameters:Length" �� XE "Length:test parameter" �is the minimum amount of time (or set number of iterations) that NetBench spends executing the test. The Length parameter includes the values for Ramp up and Ramp down.

When NetBench calculates your throughput score, it does not include any network file operations that start during the Ramp up or Ramp down periods. NetBench only measures the throughput� XE "Throughput:measuring" � for operations that occur during the “Recording information from the test” part of the mix. 

The advantage to this method is that NetBench only measures your server when it has an even load and is in a steady state. NetBench does not measure your server at the beginning or end of the test when not all the clients have started sending requests or some of the clients have stopped sending requests.

NOTE:	Remember that the test� XE "Mixes:measuring length" �� XE "Test:measuring length" � may last longer than the amount of time you set for the length because NetBench will not stop the test until it completes the current iteration.

The clients actually start making file I/O requests� XE "I/O:requests made by clients" � during Ramp Up time. They continue sending requests until after the end of the Ramp Down time (i.e., until the last file operation completes). However, a client only measures throughput� XE "Throughput:measuring" � statistics during the Recording information period. If a network file operation begins during Ramp Up or Ramp Down time, the client does not record any information about it. If the network file operation begins during the Recording information part of the mix, the client keeps a record of how many bytes were handled and how long it took.

�The actual Recording information part of the test is the time that remains once you subtract the Ramp Up time and the Ramp Down time from the total time (i.e., Length) for the mix. For example, if you specify a test Length of 60 seconds with a Ramp Up time of 5 seconds and a Ramp Down time of 10 seconds, NetBench will actually record throughput statistics for only 45 seconds.

Figure 11-5:  Duration Information� XE "Figures:Duration Information portion of Mix Definition window" �

�

The unit of measure� XE "Parameters:unit of measure" �� XE "Tests:unit of measure" �� XE "Mixes:unit of measure" � that you specify as the value for these parameters depends on whether you select seconds or iterations. We strongly recommend that you use seconds.

When you choose seconds� XE "Mixes:measuring length" �� XE "Mixes:using seconds" � as the unit of measurement, NetBench assigns the number of seconds you specify to each parameter. For example if you say you want Ramp up to last for 2 seconds, then NetBench ignores any operations that begin during that time, even if they complete during the Recording information part of the test. This means that Ramp up might take slightly longer than the value you entered for the Ramp up parameter.

When you choose iterations� XE "Mixes:measuring length" �� XE "Mixes:using iterations" �, NetBench measures the test in terms of how many network file operations (i.e., iterations) it performs. For example, if you set the Ramp up parameter to 10, then NetBench ignores 10 file operations before it starts recording data in order to calculate the score. We recommend you use seconds instead of iterations because you can maintain more control during the tests. If you use iterations, you can run into a situation where the load on the server is not balanced. For example, you might have 20 clients, each of which is to perform 20 iterations, but the server can only handle 10 clients at once. You may find that 10 clients do all their iterations and stop. Then the next 10 do all their iterations. In other words, one group of clients ran after the other group of clients. As a result, you only had 10 clients running on the server at one time instead of having all the clients using resources at the same time. However, if you just want to quickly check something out (for example, to see what is going on with the network), then you might want to just run 10 iterations of the test, change a parameter, and run another 10 iterations. 

�To set the duration time for the test enter the following values (remember that these values can be either seconds or test iterations):

�SYMBOL 183 \f "Symbol"�	Ramp up. � XE "Parameters:setting Ramp up" �� XE "Test parameters:setting Ramp up" �� XE "Ramp up:setting test parameter" �Enter the amount of time you want NetBench to ignore at the beginning of the mix. Try to select a value that is long enough for each client to have started the test. You can tell when all the clients have started the test by checking the progress bar on the client window. You want the server to be at a steady state when NetBench starts recording test results. The more clients you have, the longer this time needs to be. (The NetBench standard test suites NBDM_28.TST and NBDM_60.TST use a Ramp up time of 30 seconds.� XE "Ramp up:value in NetBench standard test suite" �� XE "Standard test suites:value of Ramp up" �� XE "Files:NBDM_28.TST" �� XE "Files:NBDM_60.TST" �� XE "NBDM_28.TST" \t "See Standard test suites" �� XE "NBDM_60.TST" \t "See Standard test suites" �)

�SYMBOL 183 \f "Symbol"�	Ramp down. � XE "Parameters:setting Ramp down" �� XE "Test parameters:setting Ramp down" �� XE "Ramp down:setting test parameter" �Enter the amount of time you want the server to ignore at the end of the mix. Try to pick a time that is long enough to allow of the clients to switch from the Running stage to the Clean up state of the test. (The NetBench standard test suites NBDM_28.TST and NBDM_60.TST use a Ramp down time of 30 seconds.� XE "Ramp down:value in NetBench standard test suite" �� XE "Standard test suites:value of Ramp down" �)

�SYMBOL 183 \f "Symbol"�	Length. � XE "Parameters:setting Length" �� XE "Test parameters:setting Length" �� XE "Length:setting" �Enter the minimum amount of time you want the test to run. (Remember that when the test time is up, NetBench will continue running the test until it finishes the test iteration.) The time you enter for this parameter will include the Ramp Up and Ramp Down times.  (The NetBench standard test suites NBDM_28.TST and NBDM_60.TST use a Length time of 660 seconds or 11 minutes.� XE "Length:value in NetBench standard test suite" �� XE "Standard test suites:value of Length" �)

Specifying the timing information

There are two other general mix parameters you can specify. � XE "Mixes:factors affecting timing of test" �� XE "Tests:factors affecting timing" �They are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Delay.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Think.

Figure 11-6: Timing Information� XE "Figures:Timing Information portion of Mix Definition window" �

�

These two parameters apply to each client in a mix.

You use the Delay parameter to tell clients how many seconds (or tenths of seconds) to wait before beginning the next mix once the controller tells the clients to start. This way you stagger the clients' initial requests to the server instead of overloading the server with a burst of requests at the beginning of a mix. 

The Delay parameter� XE "Parameters:Delay" �� XE "Test parameters:Delay" �� XE "Delay time:test parameter" � works this way: You specify a value in seconds for the Delay time. Each client then generates a pseudo-random number between zero and the Delay value in .1 second increments. This way the Delay times for the clients vary but do not exceed the length specified by the Delay parameter. When the clients receive a signal to start the next test, each client waits its prescribed Delay time and then begins executing the test. For example, if you set Delay to one second, each client will wait between .1 second and one second before sending its initial request to the server. If you set the delay to two seconds, each client will wait between .1 second and two seconds before sending its initial request to the server. 

The Think time� XE "Parameters:Think time" �� XE "Test parameters:Think time" �� XE "Think time:test parameter" � is the amount of time you want a client to wait once it has performed one chunk of work before it requests the next chunk of work. For example, if you set Think time to 0.5, each client will wait half a second after doing one chunk of work before starting the next chunk of work. In general, the smaller the value for Think time, the more the test stresses the server. The NetBench standard test suites use a Think time of 2 seconds. However, since the way most users work is to issue a request, do something with the data, and then issue another request, you can use Think time to create tests that more closely reflect how users work with a server (you won’t be stressing the server as much, though).

The way NetBench implements Think time� XE "Think time:implemented in tests" �� XE "Tests:implementing Think time" � varies for each test. The goal is to have NetBench implement the Think time in a logical place for each test. Take the Sequential Read test as an example. NetBench implements Think time each time the client reaches the end of the file. With the Random Read test, though, the client does not read from the beginning to the end of the file. So NetBench implements Think time after each read operation. A side effect of this implementation is that you can specify the same Think time for all the tests, however, the tests will not produce the same amount of stress on the server. Suppose you specified a Think time value of .3 seconds for both a Sequential Read test and a Random Read test. The Sequential Read test would stress the server more because it would only pause for Think time when it had read to the end of the data file. The Random Read test would pause for Think time after each read operation, which means it would give the server more breathing room than the Sequential Read test.  For information on where NetBench implements Think time in each test, see Chapter 16 “NetBench’s Tests.”

�To set the timing information for the test enter the following values (remember that all time is in seconds):

�SYMBOL 183 \f "Symbol" \s 10 \h�	Delay. � XE "Parameters:setting Delay" �� XE "Test parameters:setting Delay" �� XE "Delay time:setting" �Enter the maximum amount of time you want a client to wait before checking beginning the next mix. Each client uses the number you specify here to generate a pseudo-random number between zero and this number. NetBench increments the delay time in one-tenths of a second. (The NetBench standard test suites NBDM_28.TST and NBDM_60.TST use a Delay time of 5 seconds..� XE "Delay time:value in NetBench standard test suite" �� XE "Standard test suites:value of Delay" �)

�SYMBOL 183 \f "Symbol"�	Think time. � XE "Parameters:setting Think time" �� XE "Test parameters:setting Think time" �� XE "Think time:setting" �Enter the number of seconds or fractions of a second a client will wait after performing one chunk of work before it performs the next chunk of work. (The NetBench standard test suites NBDM_28.TST and NBDM_60.TST use a Think time of time of 2 seconds.� XE "Think time:value in NetBench standard test suite" �� XE "Standard test suites:value of Think time" �)

Entering client information

Each mix � XE "Mixes:client information" �� XE "Tests:client information" � you use tells NetBench the maximum number of clients to use in the test and where the clients should create their test data files. Thus, your mix information must contain the path names to the directories where the clients will create the test data files. (You can also use the Mix Definition window to restrict the mix to specified groups of clients. See the section “Including client groups” for information on doing that.)

The data file path name� XE "Tests:data file path names for clients" �� XE "Test parameters:data file path names for clients" �� XE "Parameters:data file path names for clients" �� XE "Mixes:data file path names for clients" �� XE "Clients:data file path names" � gives the full path name to a directory on a shared network drive where you want NetBench to create the test data file for that client. You must supply a unique path name� XE "Path names:for clients" �� XE "Directories:path names for clients" � for each client. Also make sure that you have privileges for the directory you specify and that the directory path exits. NetBench verifies this path name when you run the test. 

You enter the number of clients and data file path names NetBench needs in the Client Information section of the Mix Definition window.

NOTE:	To maximize the Client Information section of the window, select the up-carat in the top right corner of the section on the line with the heading Client Information.

�Figure 11-7:  The maximized Client Information section � XE "Figures:Client Information portion of Mix Definition window" �

�

The way you enter this information in the Mix Definition window is to:

1.	Enter a value for Total number of clients.� XE "Tests:total number of clients" �� XE "Test parameters:total number of clients" �� XE "Parameters:total number of clients" �� XE "Mixes:total number of clients" �� XE "Clients:total number in a test" � This is the maximum number of clients NetBench will include in this mix.  

NOTE:	If you don't have enough clients connected to the server, NetBench will run the mix with fewer clients than the maximum you specified. 

�2 	Supply the path names to the directories where each client will create its test data files. Remember, you must set up these directories; NetBench will not create them for you. � XE "Test parameters:path names for clients" �� XE "Mixes:path names for clients" �� XE "Clients:setting path names" �� XE "Path names:setting for clients" �� XE "Directories:client path names" �You have four options for specifying path names. From the Copy menu you can choose one of the following three options:

�SYMBOL 183 \f "Symbol"�	Copy path from template. � XE "Copy menu:Copy path from template option" �� XE "Copy path from template option:Copy menu" �� XE "Copy path from template option:copy client path names" �� XE "Directories:copying client path names from template" �� XE "Path names:copying client path names from template" �This option lets you specify path names for all clients at once. In the dialog box, enter the base name for the path names. End the name with an asterisk (*). This tells NetBench to enter the client number. For example, if you enter f:\client* as your template, NetBench will enter the path names f:\client1, f:\client2, and so on until it has entered path names for the total number of clients you specified. 

�SYMBOL 183 \f "Symbol"�	Copy paths from ASCII file. � XE "Copy paths from ASCII file option:copy client path names" �� XE "Copy paths from ASCII file option:Copy menu" �� XE "Copy menu:Copy paths from ASCII file option" �� XE "Directories:copying client path names from ASCII file" �� XE "Path names:copying client path names from ASCII file" �This option tells NetBench to copy paths from a text file that contains a list of path names. In the ASCII file, place a carriage return after each path name. This ensures that each path name will be on a single line. If the file contains more client path names than you specified for total clients, NetBench resets the total client count to match the number of path names in the file. Thus, if you had specified a total of 4 clients and you supply an ASCII file with 8 clients, NetBench sets the total number of clients to 8 and enters all 8 path names.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy from another mix. � XE "Copy from another mix option:copy client path names" �� XE "Clients:copying path names from another mix" �� XE "Directories:copying client path names from another mix" �� XE "Path names:copying client path names from another mix" �� XE "Copy from another mix option:Copy menu" �� XE "Copy menu:Copy from another mix option" �This option lets you copy the path names from an existing mix. Once you choose this option, NetBench will ask you to choose an existing test suite. Then it will ask you to select the mix you want to copy information from. Once you have the mix highlighted, click on the Copy client information button. If the mix has a different number of clients than you specified, NetBench resets the total client count to match the number in the mix, regardless of whether that number is higher or lower than the one you specified.

You can also type in a path name for each client. To do this, click on each client number. As shown in Figure 11-7, NetBench then displays the number in the Client# box and lets you enter a path name in the Data file path names box.

If you want to modify an existing data file path name, click on the client number.  � XE "Parameters:path names for clients" �� XE "Mixes:modifying path names for clients" �� XE "Clients:modifying path names" �� XE "Path names:modifying for clients" �� XE "Directories:modifying client path names" �NetBench places that client number in the Client# box and the current path name for that client's data file in the Data file path names box. You can  then change that path name.

�Defining the Mix Test Definitions

Each mix runs one test. You select the test a mix runs by clicking on the test name in the section of the window called Mix Test Definition. � XE "Mixes:defining tests" �� XE "Tests:creating a mix" �� XE "Tests" � 

Figure 11-8:  Selecting a test� XE "Figures:Mix Test Definition portion of Mix Definition window" �

�

Once you select a test, you can specify the parameters you want with that test. (For detailed information on what affect each of these parameters has, see the section “Understanding what the test parameters do” in Chapter 16 “NetBench’s Tests.”)

Your choices are:

Disk Mix. The options for this test are� XE "Tests:setting up Disk Mix" �� XE "Disk Mix:specifying options" �:� XE "Parameters:used with Disk Mix" �

Figure 11-9:  Setting options for the Disk Mix� XE "Figures:Disk Mix options" �

�

	Workspace Size. � XE "Disk Mix:Workspace Size parameter" �� XE "Tests:Workspace Size parameter" �� XE "Parameters:Workspace Size parameter" �� XE "Workspace Size parameter" �Enter the size workspace you want NetBench to create for the Disk Mix. This size can be from 15 Mb to 100 Mb. The Workspace Size is the size of the test tree at the beginning of the test. 

	As you consider your Workspace Size� XE "Workspace Size parameter:calculating" �, remember that this parameter is directly linked to the number of clients participating in the test. You multiply the Workspace Size by the number of clients to determine the total amount of disk space the test will cover. You can increase the amount of disk space the Disk Mix touches by either increasing this parameter or just adding more clients. The larger the Workspace Size and the more clients you have, the more space on the disk the test will take up and the more the test will stress the server’s disk subsystem� XE "Disk subsystem:effect on Disk Mix" �. When you measure your file server’s performance, you may want to use the Workspace Size parameter and the number of clients to create a test area that takes up as much of your available disk as possible.  

NOTE:	If you want to calculate the total disk space required for the test, add 1.5 Mb to the workspace size you specify here and multiply that number by the number of clients you plan to run in the mix. The additional 1.5 Mb is for the 	files  NetBench creates during the Disk Mix.

	Save Workspace. � XE "Disk Mix:Save Workspace parameter" �� XE "Tests:Save Workspace parameter" �� XE "Parameters:Save Workspace parameter" �� XE "Save Workspace parameter" �Select Yes if you want NetBench to save the workspace once it finishes the Disk Mix so that you can use this workspace the next time you run the Disk Mix. Select No if you want NetBench to delete the workspace each time it finishes the Disk Mix and then recreate the workspace if you execute the Disk Mix again.

	The advantage to saving the workspace� XE "Workspace:reasons to save" �� XE "Save Workspace parameter:reasons to select save" � is that it decreases (sometimes by a lot) the amount of time NetBench spends initializing the next time you run the Disk Mix. 

	The disadvantage� XE "Save Workspace parameter:reasons not to save" �� XE "Workspace:reasons not to save" � is that you are not returning to the same state for the next Disk Mix unless you recreate the workspace. Each time you run the Disk Mix, it modifies and changes the workspace. 

	What we do in the standard test mixes is create the workspace for the first mix and save it for each additional mix. This reduces the amount of time it takes to run a test without significantly affecting the test results. For the last mix in the test suite, we tell NetBench not to save the workspace. This way, the next time we execute a test suite that includes the Disk Mix, we will be starting from a known point.

	Shared Directory. � XE "Disk Mix:Shared Directory parameter" �� XE "Tests:Shared Directory parameter" �� XE "Parameters:Shared Directory parameter" �� XE "Shared Directory parameter" �Enter the path name to the shared directory where you want NetBench to create the shared Disk Mix test files. All of the clients must be able to access this directory. 

�Random Read. � XE "Tests:setting up Random Read test" �� XE "Random Read test:specifying options" �� XE "Parameters:used with Random Read test" �� XE "I/O throughput tests:Random Read options" �The options for this test are:

Figure 11-10:  Setting options for the Random Read test� XE "Figures:Random Read Test options" �

�

	Request Size. � XE "Random Read test:Request Size parameter" �� XE "Tests:Request Size parameter" �� XE "Parameters:Request Size parameter" �� XE "Request Size parameter" �Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request Size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

	File Size. � XE "Random Read test:File Size parameter" �� XE "Tests:File Size parameter" �� XE "Parameters:File Size parameter" �� XE "File Size parameter" �Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb. Remember that the effect of this parameter is linked to the number of clients you have performing the test. To determine the total workspace this test will use, multiply the file size by the number of clients. To get the best throughput for this test, keep the total workspace small enough so that it fits in the server cache. Once the workspace breaks out of cache, NetBench will have to perform disk operations so the speed of your server’s disk subsystem will start affecting your test results. 

	Data Pattern. � XE "Random Read test:Data Pattern parameter" �� XE "Tests:Data Pattern parameter" �� XE "Parameters:Data Pattern parameter" �� XE "Data Pattern parameter" �Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. For more information on creating PATTERN.DAT, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

�Random Write. � XE "Tests:setting up Random Write test" �� XE "Random Write test:specifying options" �� XE "Parameters:used with Random Write test" �� XE "I/O throughput tests:Random Write options" �The options for this test are:

Figure 11-11:  Setting options for the Random Write test� XE "Figures:Random Write Test options" �

�

	Request Size.  � XE "Random Write test:Request Size parameter" �Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request Size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

	File Size. � XE "Random Write test:File Size parameter" �Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb. Remember that the effect of this parameter is linked to the number of clients you have performing the test. To determine the total workspace this test will use, multiply the file size by the number of clients. To get the best throughput for this test, keep the total workspace small enough so that it fits in the server cache. Once the workspace breaks out of cache, NetBench will have to perform disk operations so the speed of your server’s disk subsystem will start affecting your test results. 

	Data Pattern. � XE "Random Write test:Data Pattern parameter" �Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. For more information on creating PATTERN.DAT, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

Random Read/Write. � XE "Tests:setting up Random Read/Write test" �� XE "Random Read/Write test:specifying options" �� XE "Parameters:used with Random Read/Write test" �� XE "I/O throughput tests:Random Read/Write options" �The options for this test are:

Figure 11-12:  Setting options for the Random Read/Write test� XE "Figures:Random Read/Write Test options" �

�

	Request Size. � XE "Random Read/Write test:Request Size parameter" �Enter the number of bytes of data you want NetBench to read/write at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request Size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

	File Size. � XE "Random Read/Write test:File Size parameter" �Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 bytes. Remember that the effect of this parameter is linked to the number of clients you have performing the test. To determine the total workspace this test will use, multiply the file size by the number of clients. To get the best throughput for this test, keep the total workspace small enough so that it fits in the server cache. Once the workspace breaks out of cache, NetBench will have to perform disk operations so the speed of your server’s disk subsystem will start affecting your test results.

	Read/Write Ratio. � XE "Random Read/Write test:Read/Write Ratio parameter" �� XE "Tests:Read/Write Ratio parameter" �� XE "Parameters:Read/Write Ratio parameter" �� XE "Read/Write Ratio parameter" �Enter the ratio for the number of reads you want NetBench to perform for each write it performs. 

	�Data Pattern. � XE "Random Read/Write test:Data Pattern parameter" �Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. For more information on creating PATTERN.DAT, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

Sequential Read. � XE "Tests:setting up Sequential Read test" �� XE "Sequential Read test:specifying options" �� XE "Parameters:used with Sequential Read test" �� XE "I/O throughput tests:Sequential Read options" �The options for this test are:

Figure 11-13:  Setting options for the Sequential Read test� XE "Figures:Sequential Read Test options" �

�

	Request Size. � XE "Sequential Read test:Request Size parameter" �Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

	File Size. � XE "Sequential Read test:File Size parameter" �Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb. Remember that the effect of this parameter is linked to the number of clients you have performing the test. To determine the total workspace this test will use, multiply the file size by the number of clients. To get the best throughput for this test, keep the total workspace small enough so that it fits in the server cache. Once the workspace breaks out of cache, NetBench will have to perform disk operations so the speed of your server’s disk subsystem will start affecting your test results.

	Data Pattern. � XE "Sequential Read test:Data Pattern parameter" �Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. For more information on creating PATTERN.DAT, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

Sequential Write. � XE "Tests:setting up Sequential Write test" �� XE "Sequential Write test:specifying options" �� XE "Parameters:used with Sequential Write test" �� XE "I/O throughput tests:Sequential Write options" �The options for this test are:

Figure 11-14:  Setting options for the Sequential Write test� XE "Figures:Sequential Write Test options" �

�

	Request Size. � XE "Sequential Write test:Request Size parameter" �Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request Size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

	File Size. � XE "Sequential Write test:File Size parameter" �Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb. Remember that the effect of this parameter is linked to the number of clients you have performing the test. To determine the total workspace this test will use, multiply the file size by the number of clients. To get the best throughput for this test, keep the total workspace small enough so that it fits in the server cache. Once the workspace breaks out of cache, NetBench will have to perform disk operations so the speed of your server’s disk subsystem will start affecting your test results.

	Data Pattern. � XE "Sequential Write test:Data Pattern parameter" �Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. For more information on creating PATTERN.DAT, see the section “Adding a user-defined data seed file” in Chapter 4 “Installing NetBench.”

NIC.  � XE "Tests:setting up NIC test" �� XE "NIC test:specifying options" �� XE "Parameters:used with NIC test" �The options for this test are:

Figure 11-15:  Setting options for the NIC test� XE "Figures:NIC Test options" �

�

	Request Size. � XE "NIC test:Request Size parameter" �Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes. To get the best throughput, enter a value here that equals the maximum packet size your network redirector sends at one time. For example, a reasonable Request Size for Ethernet would be 1024 bytes. If you set a low Request Size (64 bytes or less), then the overhead of sending such a small amount of data over the network will cause your throughput to decrease. If you set a Request Size that is greater than the maximum packet size for your network, the network redirector will fragment the data into smaller packets.

Including client groups

NetBench lets you restrict the mix to certain client groups.� XE "Clients:client groups" �� XE "Client groups:specifying" �� XE "Mixes:specifying client groups" �� XE "Group numbers:including in a test" �

By using client group numbers you run sets of clients together during a test. This way you can increase your server's work load incrementally. For example, you may want to run a test suite with 20 clients, then 40 clients, and then 80 clients. You can also use the group feature to place clients in a single segment in one group. Then, you could bring an entire segment on-line at once.

�Figure 11-16:  Defining groups of clients� XE "Figures:Client Groups portion of Mix Definition window" �

�

To restrict the mix to certain client groups, click on the group number or numbers that you want NetBench to use for that mix. 

You can use options in the drop-down Groups menu� XE "Menus:Groups menu" � to:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Select all � XE "Groups menu:Select all option" �groups of clients to be in the mix (this has the same effect as selecting no groups). If you plan to use most groups in the mix, you can choose Set all and then just click on the group numbers you don't want included. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Clear all � XE "Groups menu:Clear all option" �the groups you had specified. Clear all lets you remove the current group assignments and set only the ones you want, if any.

You specify a group number for the clients when you create the client configuration file. (See the section “Creating the client configuration file” in Chapter 4 “Installing NetBench” for more information.)

NetBench also uses group numbers to decide which clients to use if you have more clients running NetBench than the mix needs. In this case, NetBench picks clients for the mix based on the client’s:

1.	Group number. Clients with a lower group number have priority over clients with a higher group number. Thus, NetBench would run the mix using clients in group 1 before it would use clients in group 2.

�2.	ID number. Among clients with the same group number, those with lower client ID numbers have priority over those with a higher number. For example, suppose you’re using clients from group 1 and group 1 includes clients with ID numbers 1 through 25. In this case, client 1 always runs a test, regardless of whether you specify 1 client in the mix, 4 clients, or 25 clients.

This means that, if you have more clients running NetBench than a mix uses, you will always get the same set of clients for a given mix. 

Copying mixes into a test suite

You can copy mixes� XE "Mixes:copying" �� XE "Copying mixes" � from other test suites into an existing test suite. This way you can either include a mix that you want from a different test suite and use it exactly as it is or you can copy a mix that is close to what you want and modify it in the Mix Definition window. 

There are two ways to copy mixes. You can:

�SYMBOL 183 \f "Symbol"�	Select the Copy from another mix � XE "Menus:Copy menu options" �� XE "Copy menu:Copy from another mix option" �option from the Copy drop-down menu in the Mix Definition window. This option copies one mix or part of a mix.

�SYMBOL 183 \f "Symbol"�	Select the Copy mixes � XE "Copy mixes button" �button in the Mixes in Test Suite window. This option copies one or more mixes from a test suite into the current suite.

Using either option displays the Copy Test Suite File dialog box.

Figure 11-17:  Copying a test suite file � XE "Copy Test Suite File dialog box:figure" �

�

Enter the name of the test suite that contains the mix you want to copy in the File Name text box and then select OK. You can also use the Directories and Drives sections of this dialog box to locate the directory and exact file name. 

When you enter the test suite file name, NetBench displays a list of the mixes in the test suite in either the Copy Mix dialog box or the Copy Mixes dialog box.

If you used the Copy from another mix option from the Copy drop-down menu, then NetBench displays the Copy Test Suite File dialog box and then the Copy Mix window. � XE "Mixes:copying information from one mix" �You can only copy either the entire mix or the client information from a mix.

Figure 11-18:  Copy Mix dialog box shown by Copy from another mix� XE "Copy from another mix option:figure" �

�

If you used the Copy mixes button in the Mixes in Test Suite dialog box, NetBench displays the Copy Test Suite File dialog box and then the Copy Mixes dialog box. At this window you can select multiple mixes that you want to copy. Just click on the names of the mixes you want to copy.� XE "Mixes:copying" �

�Figure 11-19:  Copy Mixes dialog box shown by Copy mixes button� XE "Figures:Copy Mixes dialog box" �

�

To copy a mix, select the mix and then select OK. NetBench copies the mix you selected into your test suite.

Deleting mixes from a test suite

You can delete mixes from the test suite using the Mixes in Test Suite dialog box.� XE "Mixes:deleting" �� XE "Mixes:deleting (figure)" �� XE "Deleting mixes" �

Figure 11-20:  Mixes in Test Suite dialog box� XE "Figures:Mixes in Test Suite dialog box" �

�

To delete a mix from a test suite, click on the mix name and then choose the Delete selected mix button. NetBench deletes the mix you select from the list.

End of chapter

�Part 4  �Checking Out NetBench’s Results

The four chapters in this part of the manual explain how to read the results NetBench produces as well as how to understand what they mean and what affects them. It also contains some tips on what you should do if you want to publish your NetBench results. 

In this part of the manual, you’ll find the following chapters:

Chapter 12:  Working with NetBench’s Results �This chapter describes how to display your NetBench results. It also explains the different columns that appear in each of the NetBench tables.

Chapter 13:  Understanding NetBench’s Results �You’ll find a brief explanation of what the tests do and how to interpret the results you get. This chapter also tells you what to look for in the results and how to compare results from different servers.

Chapter 14:  What Affects NetBench’s Results �In this chapter is a list of the various hardware and software components that can affect your NetBench results. It also notes a few things that you might be doing that could also affect NetBench’s results.

Chapter 15:  Publishing Your NetBench Test Results �If you want to publish your NetBench results, you need to read this chapter. It tells you what you must if you want to publish the results and summarizes the key NetBench terms.

�Key terms you’ll see in these chapters

The following list defines some of the key terms we’ll use in these chapters to explain the NetBench test results. For a complete list of NetBench terms and their meanings as well as other terms used in connection with NetBench, see the Glossary.

Delay time

The mix parameter that specifies the amount of time in seconds (or fractions of seconds) that the client waits before starting a test once the controller tells the clients to start. When you set the Delay time parameter, each client takes that value and generates a pseudo-random number. This way the Delay time can vary for each client.  As a result, when you set Delay time, you stagger the clients' initial requests to the server instead of overloading the server with a burst of requests at the beginning of each mix. 

File Size

This test parameter indicates how large the test data file is that NetBench creates. All of the tests except the Disk Mix and the NIC test let you specify a file size.

Iteration

When used in connection with an I/O throughput test or the NIC test, an iteration is one file operation. For example, if you’re running the NIC test, an iteration is one sequential read operation; if you’re running the Random Read/Write test, an iteration is one compete read/write operation. However, when you use iteration in connection with the Disk Mix test, iteration means one complete execution of the Disk Mix. In other words, NetBench must execute each of the scripts included in the Disk Mix to complete one iteration.

Length

This mix parameter tells NetBench how long to run the test. You specify Length as either seconds or number of iterations. If you specify Length as seconds, NetBench runs the test for at the least that many seconds. If you use iterations, then the test executes that number of iterations and stops. Length includes both Ramp up and Ramp down time. Because NetBench always finishes the iteration in progress, your test may actually run slightly longer than the amount of time specified by the Length parameter.

Mean

This is the average of all the client scores for a particular test mix.

�Ramp down

This mix parameter specifies the amount of time or the number of iterations at the end of a mix during which NetBench ignores any file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

Ramp up

This mix parameter specifies the amount of time or number of iterations at the beginning of the mix during which NetBench ignores any network file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

Request Size.

This test parameter indicates how many bytes NetBench requests in each read or write I/O request. For example, you can specify a sequential read test with a request size of 1024 bytes. As it performed the test, NetBench would read 1024 bytes of the file at one time. All of the tests except the Disk Mix let you specify a Request Size.

Standard deviation

The amount by which test results differ from the mean of the test results. You can use the standard deviation to determine how even the service is on your server. In general, the small the standard deviation, the more even the service is on your server.

Test

NetBench provides seven individual tests that you can use to create test mixes. These are the Disk Mix, Sequential Read, Sequential Write, Random Read, Random Write, Random Read/Write, and NIC. You can set parameters for each test to tell NetBench how to execute it.  

Testbed

The testbed consists of client PCs and the network hardware that connects them to the server.

Test mix

A single NetBench test for which you have set all of the mix parameters, such as length of test, and all of the parameters for the test you selected (such as request size). You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

�Test parameters

The variables you can set for each test. These variables can include the length of time you want the test to run, the path names to the client’s private workspace, the size of the test data files, the type of data NetBench uses to create the test data files, and so on. You set the test parameters from the Mix Definition window. 

Test run

The period of time when NetBench is actually executing test suites. A test run can consist of one or more test suites. When NetBench finishes executing all the currently selected test suites, you can select more test suites and begin another test run. 

Test suite

One or more test mixes that NetBench executes one after the other during a test run. 

Think time

This mix parameter tells NetBench how long to wait before performing the next chunk of work. In general, the smaller the Think time value, the more the test stresses the server. Each test implements Think time in the most appropriate way for that test; however, this means that different tests implement Think time differently. For an example, the Sequential Read test implements Think time when it reaches the end of the file. The Random Read test implements Think time after each read operation. As a result, if you set the Think time parameter to .4 seconds for both these tests and kept all the other parameters the same, the Sequential Read test will stress the server more because it pauses fewer times for Think time.

Throughput

The number of bytes a client transferred to and from the server each second. NetBench measures throughput by dividing the number of bytes moved by the amount of time it took to move them. NetBench reports throughput as bytes per second.

User-defined data

This test parameter tells NetBench to use the file PATTERN.DAT (located in the installation directory) as a seed file for creating the test data file. PATTERN.DAT is a file you must create; NetBench does not supply it. This file must be 16 Kb in size and you must place it in the installation directory.

�Variance 

This is how far a client’s score is from the mean of a NetBench test. You can use variance to determine what type of service that client has received during the test. If the variance is small, the client received fairly even service. 

Workload

The requests the clients make of the server. You can affect how heavy the workload is on the server by the test parameters you set (specifically, the Think time parameter) and the number of clients included in the test. If you decrease the Think time parameter, you can stress the server with fewer clients.

Workspace

NetBench’s tests use a private workspace (directory) where each client can set up its test data files and a public workspace (directory) where one client sets up a data file that all the clients access or where NetBench creates the public directories that the Disk Mix uses. The tests use the individual client workspaces for private file access tests and the public workspace for shared file access tests.

�Chapter 12  �Working with NetBench's Results

This chapter explains how to read and understand the Excel spreadsheets that NetBench uses to display your server's results. In this chapter you will find information on:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Displaying your results using Excel spreadsheets.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The types of information that NetBench produces.

Viewing test results

Each time you run a test suite, NetBench saves information about the test in three ASCII log files� XE "Files:ASCII log files" �� XE "ASCII log files:results files" �� XE "Results:ASCII log files" �� XE "NetBench:saving results" �� XE "Saving results:ASCII log files" �� XE "Log files:containing results" �. It bases the names of these files on the name of the test suite you ran. For example, when you run the test suite VERIFY.TST, NetBench saves the information in the following log files:

�SYMBOL 183 \f "Symbol" \s 10 \h�	VERIFY.CLG ( client information).

�SYMBOL 183 \f "Symbol" \s 10 \h�	VERIFY.RLG (overall results)

�SYMBOL 183 \f "Symbol" \s 10 \h�	VERIFY.TLG (test suite description log)

NetBench includes special Excel macros to format these log files into a spreadsheet containing a series of tables you can view. � XE "Results:use Excel" �� XE "Excel:used to display results" �The five tables each contain different information about the test suite you ran.

To view test results:� XE "Viewing results" �� XE "Results:viewing" �� XE "Spreadsheets:used to display results" �

1.	Go to the main NetBench window.

2.	Click on the View Reports button. NetBench displays the View Reports dialog box.

Figure 12-1:  The View Reports dialog box � XE "Figures:View Reports dialog box" �

�

3.	Enter the name of the test suite whose results you want to view. If the test suite you want is not in the list files, you can use the Directories and Drives sections of this dialog box to locate the test suite file.

4.	Choose OK. NetBench displays the Select Reports dialog box.

Figure 12-2:  Select reports� XE "Figures:Select Reports dialog box" �
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5.	Choose which report (or reports) � XE "Results:types of reports" �you want to view: the Test Suite Description, the Results, or the Client Log. (Regardless of what you select, NetBench always displays the Test Suite Description tables.) 

	�NetBench displays the following tables with each report:

	Test Suite Description	� XE "Test Suite Description report:tables" �� XE "Results:Test Suite Description tables" �Table 1�SYMBOL 190 \f "Symbol"�Global Test Suite Information�Table 2�SYMBOL 190 \f "Symbol"�Client Pathnames�These tables contain information about the test configuration.

	Results	� XE "Results report:table of Overall Results" �� XE "Results:Results table" �Table 3�SYMBOL 190 \f "Symbol"�Overall Results�This table shows you the total throughput for the test.

	Client Log	� XE "Client Log report:tables" �� XE "Results:Client Log tables" �Table 4�SYMBOL 190 \f "Symbol"�Individual Client Results�Table 5�SYMBOL 190 \f "Symbol"�Client Summary�These tables provide information on how the individual clients did in the test.

NOTE:	NetBench always includes the Test Suite Description report. The tables associated with the other two reports, Results and Client Log, are available only after you have run the test suite and NetBench has created the .RLG and .CLG log files� XE ".CLG:extension for results file" �� XE ".RLG:extension for results file" �� XE “Extensions for files:.CLG" �� XE “Extensions for files:.RLG" �� XE "Files:.RLG extension for results file" �� XE "Files:.CLG extension for results file" �. All these tables are described in more detail later in this chapter.

6.	Choose OK. NetBench runs its special Excel macros on the test suite log files and generates a spreadsheet containing the tables you requested.

Using the results spreadsheet

When NetBench creates the test suite log files, it writes your server's configuration information and results data files� XE "Results:data files" �� XE "Excel:used to display results" � in ASCII comma-delimited format.� XE "ASCII log files:comma-delimited format" �� XE "Results:log files use comma-delimited format" � NetBench includes Excel spreadsheet macros that import and format these ASCII files into tables that appear in a single Excel spreadsheet. Once NetBench has generated the test suite results, it opens Excel and displays this spreadsheet for you to see. You can also print the spreadsheet from within Excel or save it to an Excel file that you can open later using either Excel or an Excel-compatible spreadsheet program.

NOTE:	You must have a print driver installed � XE "Excel:print driver installed" �if you want to use the View Manager or Print Report.

The results spreadsheet includes three types of data in a total of five tables. The types of data are the Test Suite Description, the Results, and the Client Log.

When you use the Select Reports dialog box to specify one of these data types or choose a view from the menu and select by name the report you want to view, NetBench displays all the tables associated with that data type. 

NOTE:	NetBench always displays the Test Suite Description tables, even if you don’t select it.

To move to a specific table in the spreadsheet� XE "Results:moving between tables" �� XE "Excel:moving between results tables" �, use the View option from the Window drop-down menu in the Excel menu bar and then select the table you want to look at. You can also use the scroll bar associated with the window.

NOTE:	If you are using Excel version 5, you will need to use the View Manager option in the View drop-down menu and then select the table you want to look at.

To print the spreadsheet, Choose Print Report from the File drop-down menu in the Excel menu bar.

The next sections explain what information is in the tables for each type of report.

Test Suite Description tables

NetBench includes two tables in the Test Suite Description report� XE "Test Suite Description report:tables" �. These tables reflect two levels of data: 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Global test suite (Table 1).

�SYMBOL 183 \f "Symbol" \s 10 \h�	Client path name information (Table 2). 

You use these tables to determine the test suite's complete configuration. These tables contain information you entered about the test suite in the Mix Definition screen.

The information in Table 1

Table 1 gives you information about each mix that you ran. � XE "Results tables:Table 1 The Global Test Suite Information" �� XE "Tables:Table 1 The Global Test Suite Information" �

Figure 12-3:  Table 1 ( The Global Test Suite Information� XE "Figures:Table 1 The Global Test Suite Information" �

�

�In this table, you’ll find the following information� XE "Results:contents of Table 1" �:

Mix Name. This is the name assigned to the mix when it was created.

The Mix ID. This number indicates the mix’s order among all the mixes executed by that test suite; for example, Mix ID 5 indicates that mix is the fifth mix in the test suite. 

The number of clients participating in the mix.

The group numbers selected.

Think time. This is the amount of time in seconds that a client waits once it has performed one chunk of work before it requests the next chunk of work. The way NetBench implements Think time varies with each test. NetBench executes Think time in a logical place for each test. In general, the smaller the value for Think time, the more the test stresses the server. The NetBench standard test suites use a Think time of 2 seconds. For more information on Think time, see the section “Specifying timing information” in Chapter 11.

Delay time. This is the amount of time in seconds (or fractions of seconds) that the client waits to start the next test once the controller says all the clients can begin. By setting Delay time you can stagger the clients' initial requests to the server instead of overloading the server with a burst of requests at the beginning of a mix. For more information on Delay time, see the section “Specifying timing information” in Chapter 11.

Test type. This is the name of the test that the mix ran. 

Request Size. This indicates how many bytes NetBench requests in each read or write I/O request. For example, you can specify a sequential read test with a request size of 1024 bytes. As it performed the test, NetBench would read 1024 bytes of the file at one time. All of the tests except the Disk Mix let you specify a Request Size.

File Size. This indicates how large the test data file is that NetBench creates. All of the tests except the Disk Mix and the NIC test let you specify a file size.

Data Pattern. This is the data type of the test file used by NetBench’s  read and write tests. You can specify text, binary, or a user-defined pattern. All of the tests except the Disk Mix and the NIC test allow you to specify a data pattern.

Seconds/Iterations. This tells you whether NetBench used seconds or iterations as the values for the mix parameters Ramp up, Ramp down, and Length.

Ramp up. This is the amount of time or the number of iterations of a mix at the beginning of a mix that NetBench does not include when it calculates its results. (For more information on Ramp up, see the section “Entering the duration information for a mix” in Chapter 11 “Creating Your Own Test Suites.”)

Ramp down. This is the amount of time or the number of iterations of a mix at the end of a mix that NetBench does not include when it calculates its results. (For more information on Ramp down, see the section “Entering the duration information for a mix” in Chapter 11 “Creating Your Own Test Suites.”) 

Length. This is the amount of time or the number of iterations for which NetBench executes the mix. (For more information on Length, see the section “Entering the duration information for a mix” in Chapter 11 “Creating Your Own Test Suites.”)

Table 1 uses a separate line to present each mix.

�The information in Table 2

The purpose of Table 2 is to let you see which path each client is using for the data files.� XE "Results tables:Table 2 Client Pathnames" �� XE "Tables:Table 2 Client Pathnames" �  

Figure 12-4:  Table 2  ( Client Pathnames (for 4 mixes in the suite) � XE "Figures:Table 2 Client Pathnames" �

�

�In this table, you’ll find the following information:� XE "Results:contents of Table 2" �

Mix Name. This is the name assigned to the mix when it was created.

The Mix ID. This number indicates the mix’s order among all the mixes executed by that test suite; for example, Mix ID 5 indicates that mix is the fifth mix in the test suite. 

Client number. This is the client’s identification number.

Client Pathname. This is the path name to the directory where NetBench created the test data file for that client. (You must have created this directory before you ran the test.) An example of a client path name is F:\CLIENTS\CLIENT1.

The Results Report table

The key table for NetBench is the Results Report (Table 3). � XE "Results Report:table" �� XE "Tables:overall results" �� XE "NetBench:overall results in Table 3" �This contains the overall results for that NetBench session. 

The information in Table 3

By looking at this table, you can get information about everything in the test.� XE "Results tables:Table 3 Overall Results" �� XE "Tables:Table 3 Overall Results" �

Figure 12-5:  Table 3 ( Overall Results � XE "Figures:Table 3 Overall Results" �

�

From Table 3 you can learn the:� XE "Results:contents of Table 3" �

Mix Name. This is the name assigned to the mix when it was created.

Mix ID number.  This number indicates the mix’s ranking among all the mixes used by that test suite; for example, Mix ID 5 indicates that mix is the fifth mix in the test suite.

Clients Participating. This is the total number of clients running tests in this mix.

Total Throughput. � XE "Throughput:total throughput" �� XE "Total throughput" �This is the sum of the throughput for each client running in this mix (i.e., if you had two clients and one scored a throughput of 169809.512 and the other 169677.928, then the total throughput would be 339487.444). NetBench reports the throughput as the number of bytes per second.

Peak Throughput.  � XE "Throughput:peak throughput" �� XE "Peak throughput" �This is the highest throughput (i.e., the most bytes per second) that a single client running the mix achieved. For example, if you had three clients running the mix and one scored a throughput of 169809.512; another, 169750.626; and the third, 169677.928; then the peak throughput would be 169809.512.

Peak Client #. � XE "Clients:peak client # in test" �� XE "Throughput:peak client #" �� XE "Peak client # in test" �This is the ID number of the client that achieved the peak throughput during the mix.

Low Throughput. � XE "Throughput:low throughput" �� XE "Low throughput" �This is the lowest throughput (i.e., the fewest bytes per second) that any of the clients running the mix achieved. For example, if you had three clients running the mix, and one scored a throughput of 169809.512; another, 169750.626; and the third, 169677.928; then the low throughput would be 169677.929.

Low Client #.  � XE "Clients:low client # in test" �� XE "Throughput:low client #" �� XE "Low client # in test" �This is the ID number of the client that achieved the lowest throughput during the mix. 

Client results tables

When you select Client Log in the Select Reports dialog box, NetBench displays Tables 4 and 5.  � XE "Client Log report:table" �� XE "Tables:Client Log" �These two tables contain information on how the individual client  performed in the tests.

�The information in Table 4

Table 4 provides information on the individual client results. � XE "Results tables:Table 4 Individual Client Results" �� XE "Tables:Table 4 Individual Client Results" �

Figure 12-6:  Table 4 ( Individual Client Results (for 4 mixes) � XE "Figures:Table 4 Individual Client Results" �

�

It includes the following information:� XE "Results:contents of Table 4" �

Mix Name. This is the name assigned to the mix when it was created.

The Mix ID. This number indicates the mix’s order among all the mixes executed by that test suite; for example, Mix ID 5 indicates that mix is the fifth mix in the test suite. 

Client Name. This is the name assigned to the client in the client configuration file.

Client Number. This is the number assigned to the client in the client configuration file.

Group Number. This number, which was assigned to the client in the client configuration file, indicates which group the client belongs to. 

Bytes Transferred. This is the number of bytes that the client transferred during the mix.

Seconds Elapsed. � XE "Results:variations in test times" �� XE "Clients:variations in test times" �� XE "Seconds:variations in test times" �This is the number of seconds it took the client to transfer that many bytes. You will see a value for Seconds Elapsed even if you specified iterations as the unit of measure for the Ramp up, Ramp down, and Length parameters. The value here tells you how long it took this client to perform that number of iterations.

NOTE:	The number of seconds may vary between clients. The variations have to do with the level of response the client received from the server and the processing power of the client. 

	You will also see variations in this number when you select seconds as the unit of measure for the Ramp up, Ramp down, and Length parameters. This is because the client always completes the current iteration before halting, even if that means running longer than the time specified by the Length parameter. 

Iterations Elapsed. This is the number of iterations that client performed during the test. If the test is one of the I/O throughput tests or the NIC test, then an iteration is one complete file operation, such as a read operation or, in the case of the Random Read/Write test, a read/write operation. If you ran the Disk Mix, then an iteration is one complete execution of the Disk Mix.  If you specified seconds as the unit of measure for the Ramp up, Ramp down, and Length parameters, then you will notice variations in the number of iterations between different clients.� XE "Iteration:variations between clients" � � XE "Results:variations in number of iterations" �� XE "Clients:variations in iterations" � This is because some clients can perform more iterations in a set time than others. If you specified iterations as the unit of measure for those mix parameters, then all clients should perform the same number of iterations.

Throughput. This is the number of bytes per second that client moved during the test.

When you look at this test, keep in mind that the number of seconds and the number of iterations may vary from client to client. The main reasons why different clients report different times and iterations include:

The CPU/network speed of the client.

The percentage of service from the server based on the percentage of the client’s data that is cached.

You can use the Ramp up and Ramp down parameters to help compensate for any uneven service on your server.

�The information in Table 5

In Table 5, you will find a summary of the results for each client. � XE "Results tables:Table 5 Client Summary" �� XE "Tables:Table 5 Client Summary" �

Figure 12-7:  Table 5 ( Client Summary (for 4 mixes in the suite) � XE "Figures:Table 5 Client Summary" �

�

Table 5 provides the following information:� XE "Results:contents of Table 5" �

Mix Name.

Mix ID.

Client Name. This is the name that uniquely identifies each client.

Throughput. This is that client’s score. NetBench reports the score as the number of bytes per second that client handled.

Deviation from the Mean. This is the amount by which the client deviated from the mean score on that mix. Next to the amount, NetBench notes if this is either the maximum or minimum deviation for all the clients.

Mean. This is the average score for all the clients.

Standard Deviation. This is the average distance from the mean for all the clients.

End of chapter

�Chapter 13  �Understanding NetBench's Results

This chapter explains what NetBench's results mean about server performance. It gives you an overview on:

How NetBench measures performance.

The tests NetBench uses.

How you can use the results.

How NetBench calculates its results.

What to look for in the standard deviation and variance in scores.

What’s the best way to compare results on different machines.

How NetBench measures performance

Before you begin to interpret your server's results, you should understand how NetBench measures performance. 

NetBench operates in a file server environment. The server stores files� XE "Server:stores files in native format" �� XE "File server" \t "See Server" �� XE "Files:in native format on server" � and makes them available to clients in their native format; i.e., the files on the server look exactly like the files on the clients. If you switch between the client’s hard drive and the network drive, you won’t see any difference in the files.

In addition, NetBench works at a high level� XE "NetBench:how it works" � that focuses on the I/O aspects of a file server. As a result, it does not distinguish between the server subsystems� XE "Subsystems" �� XE "Server:subsystems" �. For example, NetBench can’t determine the relative performance differences between the disk and network.

What NetBench does do is provide you with a measure of how well your server handles file I/O.� XE "I/O:handled by server" � It does this by having each client in the test make repeated requests to the server for I/O service.

The numbers you see in the NetBench results spreadsheet provide a way for you to measure both the overall performance� XE "Performance:measured by NetBench" � of a server and the performance of individual clients. NetBench's results:

�SYMBOL 183 \f "Symbol"�	Provide a relative measure to let you compare different servers.

�SYMBOL 183 \f "Symbol"�	Let you analyze the effect of changing a single variable in a test.

NetBench's fundamental unit of measurement is bytes per second. NetBench measures how many bytes each client handles and the number of seconds the client takes to handle them. 

Each table in NetBench's results spreadsheet provides a different type of information about a test suite. For detailed information on these tables, see Chapter 12 "Working with NetBench's Results."

The tests NetBench uses

NetBench builds all its test suites using mixes. Each mix consists of one test. The tests that NetBench provides are� XE "Tests:summary of tests" �� XE "NetBench:summary of tests" �:

Disk Mix. This test performs different kinds of network file operations that typical users perform as they work with leading DOS applications. Each client uses lots of files just as a typical user would. 

Random Read. This test randomly reads the amount of data you specified from the test data file.

Random Write. This test randomly writes the amount of data you specified throughout the test data file.

Random Read/Write. This test both reads and writes data randomly throughout the file. You can specify the ratio of reads to writes. 

Sequential Read. This test starts at the beginning of the test data file and reads the amount of data you specified sequentially. When it reaches the end of the file, it loops back to the beginning of the file. It continues doing this until the time for the test (either in seconds or iterations) expires.

Sequential Write. This test starts at the beginning of the test data file and writes the amount of data you specified sequentially until it reaches the end of the file. When it reaches the end of the file, it loops back to the beginning of the file. It continues doing this until the time for the test (either in seconds or iterations) expires.

NIC. This test reads data sequentially from a shared file on the server. You can specify what size chunks of data NetBench reads. The file the NIC test uses is small enough to become cached in the server file cache. Thus, there is no disk I/O during this test. This means the network becomes the limiting factor for the test. As a result, you can use this test to measure the speed of network interface cards (NIC).

Each of these tests continues to run until either the time you specified as the Length of the test expires or, if you specified Length as iterations, the client performs that number of iterations.

For more information on these tests, see Chapter 16 “NetBench’s tests.”

The standard NetBench test suites

The two main standard test suites that NetBench provides execute the Disk Mix with varying numbers of clients. Because the Disk Mix is based on profiling, it reflects how users actually use the file server without having to run the applications. It provides you with a good overall view of how your file server performs day to day in a typical work situation.

NetBench also provides a third standard test suite that you can use to verify that you can run all the tests. The mixes in this test suite, VERIFY.TST, execute each NetBench test except the Disk Mix.

For more information on these tests, see Chapter 16 “NetBench’s tests.”

Using your server's results

NetBench measures your server's performance in a file server environment.� XE "Results:using" �� XE "Server:using results" � It produces both an overall score for your server and individual scores for each client. You can look at the overall score (shown in Table 3 of the results spreadsheet) to learn how well your server performs in general. By checking the individual client scores, you can learn how evenly your server provides service to all the clients.

NOTE:	NetBench does not run any server applications; it is a synthetic benchmark, not an application test. 

The following sections explain ways to use your server's results.

�Points to remember as you consider your results

One of the key results NetBench returns is a curve that plots a server's total throughput against the number of active clients. The point at which throughput begins declining instead of increasing is called the knee of the curve. If you are evaluating your system, � XE "Throughput:evaluating for your use" �� XE "Throughput:evaluating decline" �� XE "Clients:which throughput is best" �� XE "Throughput:effect on clients" �you need to consider not just which server has the best throughput for the largest number of clients or the highest peak throughput, but also how that server handles the decline in throughput. Depending on how many clients your server supports, your needs may be better met by a server that shows a slow decline in throughput instead of a server that shows a higher throughput at a lower number of clients before dropping off sharply.

Also keep in mind that NetBench’s results depend more on the disk� XE "Server:effect of disk on results" �� XE "Results:effect of disk on results" � (including the disk cache) and the network subsystems than on the CPU. Having a fast CPU helps, but you will see a higher percentage of performance gains just by improving the I/O subsystems or adding more RAM or allocating a larger disk cache on the server.

How NetBench calculates scores

Each NetBench client calculates its individual score. NetBench then combines these scores to create the overall server score.

When a mix ends, the clients each total the number of bytes of data moved and divide this number by the amount of time required to move the data. The client then reports the resulting throughput as the number of bytes per second.

NetBench adds all the individual client throughput scores together to produce a score for the server. It reports this score as the number of bytes per second also.

NOTE:	Occasionally, you may see NetBench’s results published as bits per second� XE "Results:bits per second" �� XE "Results:bytes per second" �� XE "Scores:bits per second" �� XE "Scores:bytes per second" �� XE "Bits per second:calculating" �� XE "Bytes per second (NetBench results)" �. NetBench always reports its results as bytes per second; however, you can convert this result to bits per second by multiplying it by eight (the number of bits in a byte). For example, a NetBench total throughput of 169677.626 bytes per second becomes a bits per second rate of 1357421.008 (i.e., 169677.626 * 8 = 1357421.008). If you want see what the kilobits per second� XE "Results:kilobits per second" �� XE "Kilobits per second:converting score to" �� XE "Scores:kilobits per second" �� XE "Kbps (kilobits per second)" � are, divide your bits per second rate (1357421.008) by 1024, which equals 1325.606. You can then determine your megabits per second� XE "Results:megabits per second" �� XE "Megabits per second:converting score to" �� XE "Scores:megabits per second" �� XE "Mbps (megabits per second)" � by dividing your kilobits rate by 1024, which, to continue the previous example, equals 1.294. Some publications, such as PC Magazine, report results in Mbps or Kbps. Using this algorithm, you can convert your rates similarly.

�Checking the standard deviation and variance �in scores

As you look at the results for the individual clients, you'll notice that NetBench provides you with the standard deviation from the mean for that test as well the variance for each client. 

You can use the standard deviation� XE "Standard deviation" �� XE "Server:checking standard deviation" �� XE "Service on server:checking standard deviation" � to determine how even the service is on your server. What you want to see is even service on a server that is under a heavy load. In general, the smaller the standard deviation is, the more even the service is on your server. As the load on your server increases, you will notice that the standard deviation gets larger. When your server is dealing with a heavy load, your clients are less likely to get even service. In some cases, clients are starved out for a period of time and are unable to get service. In other cases, the client did not complete even one iteration in the allotted time.

If service is really uneven, you should make sure that each network segment has the same relative load.

You can tell what kind of service the individual clients� XE "Variance" �� XE "Server:checking variances for clients" �� XE "Service on server:checking variance for clients" �� XE "Clients:checking variance" �  are getting by looking at each client's variance. The variance tells you how far from the test mean that client was.

Watch out for client-side caching

In some cases, you will see that the throughput for one client is very high while the throughput for the others is low. If you are running NetBench from a DOS box under Windows for Workgroups 3.11 on the clients, you may be seeing the result of client-side caching.� XE "Clients:client-side caching" �� XE "Client-side caching" �

Client-side caching can occur when you run Windows� XE "Windows for Workgroups:client-side caching" � for Workgroups 3.11 with 386 enhanced virtual memory set to 32 bit file access. What happens in this case is that you get a network file cache on a client. Because the client’s test data file is cached on the client, the client does not use the server for the test.

The Disk Mix uses such a large number of files that client-side caching is probably not a problem. However, even with the Disk Mix, if the cache on the client is too big, you’ll get invalid results. For example, if the cache size on the client approaches the workspace size, your test results won’t be valid.

NOTE:	Users do not generally work this way.

�In general, if you run NetBench from a DOS box on Windows for Workgroups, remember:

Keep your client caches between 1 Mb and 4 Mb.

Don’t run the NIC or I/O throughput tests. You’ll get invalid results if you run these tests from a DOS box.

Double-check what you’re testing

As you look at your test results, consider whether you are actually testing what you want to test� XE "Running NetBench:check what you're testing" �� XE "Tests:check what you're testing" �� XE "Network:effect on tests" �� XE "Ethernet:effect on tests" �� XE "Testing servers" �. For example, if you put 60 client PCs on a single Ethernet and then run NetBench's Disk Mix test with no Think time, every server you test will probably appear to run about the same speed. Why? Because all you'll really have measured is the speed of a heavily congested Ethernet. No server will have had a chance to shine in this environment. 

NOTE:	When we tested NetBench at ZDBOp, we used four separate Ethernets and monitored network usage to make sure the network does not become a bottleneck.

Comparing your server's results

You can use NetBench to compare different servers by running the same test suites on each server. For example, you can run the standard NetBench test suites.

If you want to compare the performance of different servers,� XE "Servers:comparing" �� XE "Comparing servers" � though, remember that the only way to get an accurate and fair comparison is to use the same test suites with the same parameters on each server. Any differences in the test suites or the test setup can affect the results NetBench produces. In addition, if the servers you are comparing use the same operating system, make sure they are both set up the same way. For example, comparing server scores when one server ran NetBench with data compression active and the other did not use compression will not give you a true measure of the relative speeds of the two servers. However, you can determine what effect using data compression� XE "Data compression:effect on results" �� XE "Testing servers:with data compressing" � has on your server by running it one time with data compression on and another time with data compression off and then comparing the two results.

�When you look at the scores for two servers, remember that the testbed� XE "Testbed:comparing servers" � you use is also of crucial importance. Because the testbed affects your results, you cannot reasonably compare results from different testbeds. 

In addition, if you use under-powered clients and do not stress the server sufficiently, NetBench will not generate as much total throughput as it might with more powerful clients capable of generating more requests. 

See the section “Creating test mixes to stress your server” in Chapter 14 “What Affects NetBench’s Results” for information on how to stress the server.

End of chapter

�Chapter 14  �What Affects NetBench's Results

This chapter contains information on what can affect your NetBench results. You’ll find information on:

The key things you can do to improve your scores.

The hardware and software that can affect your scores.

Additional factors that can affect your scores.

Tips for creating tests that stress your server.

Factors that influence your server's scores

If you try to improve your server's results on NetBench, you quickly realize that everything can affect your scores. This is because NetBench tests your system as a whole; it does not isolate the individual components of your server and score them. The individual subsystems that make up your server are transparent to NetBench.

Both hardware and software factors can influence NetBench results. For example, CPU speed obviously affects results, though it might not be the primary factor. Perhaps less obvious, though, is that a fragmented disk can slow down the NetBench tests as well.

�Key factors that affect your NetBench scores

The primary ways you can increase your NetBench scores include� XE "Results:factors that affect them" �� XE "Performance:improving" �:

Adding more software disk cache� XE "Disk cache:affects performance" �.

Adding intelligent disk and network controllers.

Adding more disks to the server.

Segmenting the network to reduce the number of clients per segment.� XE "Network:segmenting" �

General hardware and software factors

The following lists show some of the software and hardware factors� XE "Performance:hardware and software factors" �� XE "Results:affected by hardware and software" �� XE "Hardware:effect on performance" �� XE "Software:effect on performance" � that can influence your server's test results. To make them easier to read, we’ve split them up according to the different server subsystems. Remember, though, that the NetBench tests themselves do not actually distinguish between the different subsystems.

Processor subsystem	CPU model and clock speed�Number of processors in the server�Internal and external CPU RAM caches�Amount of memory�Main memory speed�Memory/CPU interface speed and width�Wait states�I/O bus types and speed

Disk subsystem	Software disk cache and size (if any)�Hard disk controllers and the size of the hardware       �  cache (if any)�Hard disk drive types�Number of hard disks�Hard disk driver software�Fragmentation level of disk and how the remaining �  space on disk is organized�Compression�Disk organization (for example, striped vs. mirrored)

Software	The server's operating system and its parameters�The network protocol

�Network	The network media type (whether the server uses �  Ethernet, token ring, etc.)�Number of network segments�Number of clients on each segment�Network interface card (NIC) type and driver �  version�Network resources, such as switching or full duplex hubs

Other factors to consider

As you look at these factors, keep in mind that the overhead of managing resources also affects your scores. For example, adding processors usually improves your server's scores; however, if you add too many, the overhead of managing them can cause your scores to go down. 

Other factors include� XE "Performance:factors affecting performance" �� XE "Results:factors affecting results" �:

How many clients do you plan to run with NetBench? The more clients you include in the test, the more you stress the server.

Are you running NetBench on a dedicated test server, network, and clients? Running NetBench on a production network or a production server can hurt your scores as well as slow down performance for the regular users. You should not have any other network activity going on while you are running NetBench.

Are you using an intelligent disk controller and network controller? These offload the CPU and increase performance.

Are the test parameters set to provide a reasonable test of your system? For example, if you are using just one Ethernet for a test that uses 60 clients and no think time, you won’t get a valid score for your server. Instead, you’ll be measuring the speed of a heavily congested Ethernet.

Are your clients under powered? If you are using under-powered clients that don’t stress the server, NetBench will not generate the same kind of throughput that it might if you use more powerful clients that can generate more work.

Are you running NetBench with data compression on?

Are you running all the clients the same way? For example, you will probably see different results if you run the clients from a DOS command line than if you run them from a DOS box. 

How big is your disk cache? This can have a major affect on your test scores.

Are you using any client-side caches?  If the caches are too large (for example, if they approach the size of the workspace), then your Disk Mix results may be invalid. In addition, the results for the NIC and I/O throughput tests will be invalid.

Did you reboot your server and clients before each test? Doing this flushes the server disk cache and brings these machines into a known state.

Creating test mixes to stress your server

If your goal is to stress your server to the point where throughput drops off, then you will want to do the following:� XE "Stress tests:creating" �� XE "Tests:creating stress tests" �� XE "Server:stressing" �

�SYMBOL 183 \f "Symbol" \s 10 \h�	Increase the number of clients in the test.

Reduce the Think time parameter.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Increase the initial size of the test data file.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Increase the total size of the workspace for the Disk Mix.

End of chapter

�Chapter 15  �Publishing Your NetBench Test Results

This chapter gives you some tips on what you need to do to publish your NetBench scores and meet the terms of the NetBench License Agreement. In addition, it directs you to publications where you may see information about how other servers scored on NetBench.

Publishing NetBench results

The NetBench License Agreement requires that you include certain information any time you publish or distribute NetBench results. 

NOTE:	The License Agreement� XE "License Agreement" � at the front of this manual and in the README.WRI file states exactly what information you must include when you publish your results.

�If you want to publish your NetBench results� XE "Results:publishing" �� XE "NetBench:publishing results" �� XE "Publishing results" �� XE "Disclosure:publishing NetBench’s results" �, you will need to state what your results were and information on exactly how you had your test server and PCs set up. This means you will need to provide the following information your server, testbed, and NetBench components:

Server Disclosure� XE "Publishing results:disclosing server information" �� XE "Server:publishing results" �� XE "Server disclosure:publishing results" �

Machine name�Number and type of CPUs, including clock speed�Size of hardware CPU cache�Amount of memory�Type of I/O bus�Number and type of hard disk controllers�Number and type of hard disks�Disk organization (striped, mirrored, RAID, etc.)�Disk controller driver version�Number and type of network controllers�Network controller driver version�Network operating system name and version�Any relevant modifications to default network operating system parameters

Testbed Disclosure� XE "Publishing results:disclosing testbed information" �� XE "Testbed:publishing results" �� XE "Testbed disclosure:publishing results" �

Network type (10Base-T, Token Ring, etc.)�Number of clients�Number and type of hubs/concentrators (full duplex, switching, etc.)�Number of clients/segment�Client CPU type and speed in percentages�Client network controller broken down by percentages�Client network software name and version (drivers, protocols, redirector)�Size of any client network cache�Disk controller software�Network controller software

NetBench Disclosure� XE "Publishing results:disclosing NetBench information" �� XE "NetBench:publishing results" �� XE "NetBench disclosure:publishing results" �

NetBench version�Description of the test parameters for each mix in the test suite

�Sample NetBench disclosure sheet

The following example shows the type of disclosure� XE "Publishing results:sample disclosure sheet" � information you’ll need to provide if you publish or distribute your NetBench results. This information is taken from one of our test runs as we developed NetBench 3.01.

Sample Server Disclosure� XE "Publishing results:sample server disclosure" �� XE "Server Disclosure:sample" �

Name			Compaq ProSignia�CPU		1 Intel 486DX2/66�CPU cache	256 KB�Memory	24 MB�I/O bus		EISA�Disk controller		Compaq Integrated Drive Array�Disk drives	2 Conner CP3541 512 MB drives�Disk driver	cpqda386.dsk	12,621  5/29/92�Disk organization		hardware striping�Network controller		Compaq 32-bit NetFlex controller�Net driver	cpqethnw.lan	40,905	9/11/92�NOS		NetWare 3.12�NOS parameters	set maximum physical receive packet size = 	4202�	set minimum packet receive buffers = 200�		set enable disk read after write verify = OFF�		set maximum packet receive buffers = 2000�		set maximum concurrent disk cache writes = 100�		set immediate purge of deleted files = ON�		set new service process wait time = 0.3�		set maximum service processes = 40

Sample Testbed Disclosure� XE "Publishing results:sample testbed disclosure" �� XE "Testbed Disclosure:sample" �

Network		10Base-T�Clients		32�Hubs		8 Accton EtherHub-8mini�Clients/seg	16�CPU		75%  486/25,  25%  386/20�Network cards	75% Eagle NE2000, 25% Cabletron E20�Software	Window for Workgroups 3.11, netbeui.386 	37043 6/8/94, 	ne2000.386 31305 6/8/94, 	vredir.386 85746 7/27/94�Cache		32-bit-file-access enabled, 1Mb cache�Controller software	Microsoft Windows 3.1

�Sample NetBench Disclosure� XE "Publishing results:sample NetBench disclosure" �� XE "NetBench Disclosure:sample" �

Version		3.01�Mixes		standard test suite nbdm_28.tst

NetBench terms and measurements

If you publish your test results, you will want to use the names associated with NetBench correctly. The following list contains some of the key NetBench terms and how you should use them:

�SYMBOL 183 \f "Symbol" \s 10 \h�	NetBench( 3.01. � XE "NetBench:trademarked term" �This is the name of this benchmark. The term "NetBench" is a registered trademark of Ziff-Davis Publishing Company, L.P.

	NetBench is a Ziff-Davis benchmark that lets you measure the performance of your server in a file server environment. The DOS PCs running the NetBench tests pelt the server with requests for network file operations. NetBench reports how well your server handled the file operations. It provides an overall throughput score for your server as well as individual throughput scores for your clients ��NetBench is a portable benchmark that requires a server, a PC running Windows to control the tests, and DOS PCs to actually run the tests. You do not have to buy any special network software because the file server under test does not run a server program. NetBench runs on top of the network protocol stack and network media you use to enable your clients and controller to communicate with the server. The file server only needs to be able to provide standard DOS file services to client DOS PCs, typically via some sort of redirector on those PCs. The tests perform all their file operations from the client PCs using the standard INT 21H interface.

Bytes per second. After running the tests, NetBench reports the throughput for them as bytes per second. NetBench produces individual scores for each client. It then adds the individual scores together to produce an overall score for the server. NetBench reports all its results as bytes per second.

NOTE:	Some places publish the NetBench results as bits per second. Any result reported as bits per second is simply NetBench’s bytes per second score multiplied by eight. For example, if the NetBench total throughput was 169677.626, then that result as bits per second is 1357421.008 (i.e., 169677.626 * 8 = 1357421.008). To see how many kilobits per second it is, divide it by 1024 (1357421.008 / 1024 = 1325.606). Now you can convert it to megabits per second by dividing the Kbps rate by 1024 (1325.606 / 1024 = 1.294.

Disk Mix. The key test to use in determining how well your server handles file operations. This test, which is new with NetBench 3.01, runs scripts based on profiling popular applications. As a result, this test reflects the way users actually use applications.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Test suites.  A group of test mixes that NetBench executes in sequence

�SYMBOL 183 \f "Symbol" \s 10 \h�	Test mixes. A NetBench test. You can set different parameters for each test.

Think time. A NetBench mix parameter. The Think time parameter specifies how long each client should wait after it finishes one chunk of work before it begins the next chunk of work. You can specify a value of 0 for Think time. Two points to remember about Think time are:

1.		In general, the smaller the Think time, the more the test stresses the server.

2.	NetBench implements Think time in a different place for each test. NetBench always places Think time in a logical place for a test. For example, with the Sequential Read test, NetBench implements Think time once the client reads to the end of the file. With the Random Read test, NetBench implements Think time after each read operation.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Workspace. A test parameter that tells NetBench how much space to use when setting up the files for the Disk Mix test.

Checking published results

The easiest way to compare your server's results to other servers' results is to check articles that publish these results. Many Ziff-Davis publications provide reviews that include NetBench performance scores. You can find published results in "First Looks�SYMBOL 228 \f "Symbol"�" articles, comparative reviews, and other stories in such Ziff�Davis publications as:

United States

Computer Shopper�SYMBOL 226 \f "Symbol"��PC/Computing�SYMBOL 226 \f "Symbol"��PC Magazine�SYMBOL 226 \f "Symbol"��PC Week�SYMBOL 226 \f "Symbol"��Windows�SYMBOL 228 \f "Symbol"� Sources�SYMBOL 228 \f "Symbol"�

United Kingdom

PC Direct�SYMBOL 228 \f "Symbol"��PC Magazine�SYMBOL 228 \f "Symbol"�

France

PC Direct�SYMBOL 226 \f "Symbol"��PC Expert�SYMBOL 226 \f "Symbol"�

Germany

PC Direkt�SYMBOL 228 \f "Symbol"��PC Professionell�SYMBOL 228 \f "Symbol"��Windows�SYMBOL 228 \f "Symbol"� Activ�SYMBOL 228 \f "Symbol"�

You can also find articles about Ziff-Davis benchmarks on Computer Library's Computer Select�SYMBOL 226 \f "Symbol"� CD-ROM, a database of computer-related product information. You may even be able to download NetBench results from various forums on ZiffNet, such as ZDBENCH.

End of chapter

�Part 5  �Some Background on NetBench

The three chapters in this part of the NetBench manual give you some in-depth background information on NetBench. These chapters provide you with details on how the NetBench tests work and what we considered as we designed the tests. In addition, the last chapter in this part of the manual presents some answers to questions that people frequently ask about NetBench.

The chapters in this part are:

Chapter 16:  NetBench’s Tests �This chapter explains how the NetBench tests work. It also describes the parameters the standard test suites use.

Chapter 17:  The Design Concepts Behind NetBench�The information in this chapter describes some of the factors we considered as we developed NetBench 3.01.

Chapter 18:  Frequently Asked Questions �Check this chapter out if you want to see what kind of questions people ask about NetBench. We even include the answers to them.

�Key terms you’ll see in these chapters

The following list defines some of the key terms we’ll use in these chapters to explain what went into creating NetBench so that it accurately measures file server performance. For a complete list of NetBench terms and their meanings as well as other terms used in connection with NetBench, see the Glossary.

Client

A system that makes requests of a server. A client in NetBench is one of several PCs running DOS that make file requests of the server by executing the NetBench client program. When you run NetBench, keep in mind that a client is not usually equivalent to an actual user. Because NetBench uses stress tests that pelt the server with requests, one client can tax the server as much as several users would.

Controller

A PC running Microsoft Windows 3.1 and the NetBench controller application. From the controller you can start, stop, and monitor the NetBench tests. Unlike the clients, the controller does not run any of the NetBench tests and does not contribute to the results.  

Disk Mix

A NetBench 3.01 test that provides you with the primary measure of your server’s file I/O performance. The Disk Mix runs a series of tests based on information gained from profiling actual applications. As a result, the Disk Mix exercises your file server the way real user do, but much more intensely. 

File redirector

Software that runs on a  PC and intercepts file requests intended for a server rather than a client PC’s hard disk. The redirector gets all the file requests for the networked drive it handles. If a request isn’t for that drive, the redirector passes the request to DOS, which then gets the file from the local hard disk. NetBench works by issuing a request for a file operation for a specific file.  

Knee

The point in a results curve where the throughput no longer increases as you add clients; it either begins decreasing or flattens out. 

Market-centered tests

A way of defining tests so that they reflect how typical users use common DOS applications. To create market-centered tests, ZDBOp took leading software applications and profiled them. We then used this information to create the test scripts for the Disk Mix so that it would exercise your file server the same way you are likely to use it.

Network hardware

The physical cable links and network adapters that enable PCs and the server to communicate. Two common types of network hardware are Ethernet and Token Ring.

Network protocol stack

Software that acts as an intermediary between the redirector and the device driver/network hardware. The network protocol stack provides services as packetization, sequencing, and error handling. This software is on the client and the server and allows the two to communicate via a set of strictly defined rules. The network protocol exists on both the client PC and the server. Examples of network protocols are TCP/IP and IPX/SPX. NetBench works with whichever protocol you use on your system; it does not require a special network protocol. For results that best represent your system, you should the default network protocol for your operating system.

Profiling

A technique where you record operations an application performs. NetBench used disk profiling to record disk activity and create the Disk Mix.  

Stress test

A test that exercises the server in less time and using fewer clients than monitoring a server’s day-to-day performance would take. With a stress test, you can place an arbitrarily large amount of work on the server. By using stress tests, NetBench lets you compare systems in a relatively short period of time using a small number of clients.

Synthetic benchmark

A test that mimics the operations in an application without actually running the application. For example, the NetBench Disk Mix runs special scripts that execute file operations. A synthetic benchmark is scaleable and easily controllable. You can select the operations you want to focus on (in NetBench’s case, these are network file operations). In addition, you can get a meaningful measure of how well your file server performs these operations in less time that it would take to actually run the applications.

Test

NetBench provides seven individual tests that you can use to create test mixes. These are the Disk Mix, Sequential Read, Sequential Write, Random Read, Random Write, Random Read/Write, and NIC. You can set parameters for each test to tell NetBench how to execute it.  

Testbed

The testbed consists of client PCs and the network hardware that connects them to the server.

Test mix

A single NetBench test for which you have set all of the mix parameters, such as length of test, and all of the parameters for the test you selected (such as request size). You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

Test suite

One or more test mixes that NetBench executes one after the other during a test run. 

Throughput

The number of bytes a client transferred to and from the server each second. NetBench measures throughput by dividing the number of bytes moved by the amount of time it took to move them. NetBench reports throughput as bytes per second.

Workload

The requests the clients make of the server. We designed the workload for NetBench’s tests to accurately reflect the network file operations of actual applications. You can affect how heavy the workload is on the server by the test parameters you set (specifically, the Think time parameter) and the number of clients included in the test. If you decrease the Think time parameter, you can stress the server with fewer clients.

�Chapter 16  �NetBench's Tests

This chapter explains how the NetBench’s tests work. It contains information on:

What each test does.

The parameters you can set for each test.

Where each test implements Think time.

What NetBench’s standard test suites do.

Understanding the NetBench tests

NetBench provides seven tests that let you measure how well your file server handles requests from clients. You use these tests to create the test mixes that you later combine to form a test suite (the test suite is what you actually tell NetBench to execute). � XE "NetBench:tests" �

You can only specify one test per test mix. However, you can vary the test parameters for each mix. For example, you can specify different numbers of clients for the Disk Mix. 

The next sections describe the seven NetBench tests and the different parameters that affect them.

�The Disk Mix

� XE "Tests:Disk Mix" �� XE "Disk Mix" �� XE "NetBench:Disk Mix" �NetBench 3.01 provides a special new test called the Disk Mix. The Disk Mix mirrors the way leading PC applications perform network file operations on a file server. In the NetBench I/O throughput tests, each client creates a single file that is the number of bytes you specify. Every client is doing the same thing. While this is a reasonable test if you know exactly what to look for, it does not reflect how applications work in the real world. The Disk Mix uses multiple files, different request sizes, and different network file operations to place a diverse load on the server. 

Like the rest of the NetBench tests, the Disk Mix returns its score as the number of bytes per second.

The goal behind the Disk Mix is to enable you to measure in a realistic way the speed of your server as it handles file operations. We took eight leading PC applications and profiled them to determine what sort of file requests they performed and how frequently they performed them. The profiling tools captured the entire network file behavior of applications. This research data indicates how applications distribute operations, not just what the operations are. 

After profiling the applications, we created a script to mimic the network file operations of those applications. That script ( the Disk Mix ( is essentially a synthetic application. The advantage to creating a “Disk Mix application” is that you can focus the test on the operations that are important to you and get a reasonable indication of how well your server performs those operations in a shorter period of time than it would take to run and monitor applications. In NetBench’s case, the Disk Mix targets the I/O operations that applications perform. 

To create the Disk Mix, we profiled the following applications� XE "Disk Mix:profiled applications" �� XE "Applications:profiled for Disk Mix" �:

Lotus 123 for DOS 

Microsoft C compiler

Borland’s DBase IV	

Borland Paradox for DOS

WordPerfect for DOS

Harvard Graphics	

�Lotus CC:Mail for DOS

Microsoft MAIL for DOS 

We also profiled simple DOS COMMAND.COM file operations. Among other things, we looked at directory commands and shared file loads, such as running an executable from a shared utility directory.

NOTE:	Because the Disk Mix uses DOS clients, its tests use DOS profiles. 

The Disk Mix works by performing a variety of network file operations across a large set of files in nine directories. Its test files include data from text and binary files. It creates and deletes files, moves data in different-sized chunks, intersperses write and read operations, and works with multiple files at the same time.

The Disk Mix performs these network file operations by using a variety of DOS network file services. It contains a component of network file work for each profiled application. Each component performs the key network file operations associated with that application. These components are not actual applications; they just mimic the ways that the applications handle network file operations. 

Before starting the Disk Mix, each NetBench client reorders these components based on a  pseudo-random ordering scheme the client generates. Doing this ensures that different Disk Mix components run at different times on different clients (i.e., that the clients don’t first run all the Lotus components and then run all the WordPerfect components). Again, this more accurately reflects how applications perform in a real-world work environment. Once the client has reordered the scripts, it uses that order for each iteration (i.e., execution) of the Disk Mix.

When you run NetBench’s Disk Mix, each client in the test creates a workspace that is the size you specify with the Workspace Size parameter. You can adjust the Workspace Size parameter to indicate the percentage of the disk that is used. The Workspace� XE "Disk Mix:Workspace Size parameter" �� XE "Parameters:Workspace Size parameter" �� XE "Workspace Size parameter" � size parameter can be from 15 Mb to 100 Mb. The more clients in the test and the larger the workspace each client creates, the more of the server’s disk that the total workspace occupies. 

NOTE:	The actual workspace size for a client will be the 	value you enter for the Workspace Size parameter plus 	1.5 Mb. The additional 1.5 Mb is for the 	files NetBench creates during the Disk Mix.

�The advantage to running the Disk Mix with a large total workspace is that the files are spread over a large disk rather than all bundled together. This means that the speed of your server’s disk subsystem� XE "Disk subsystem:effect on Disk Mix" � has a greater effect your test score. The disadvantage is that creating this much test data takes a while. 

NOTE:	If you are using the Mix Definition window to modify the Disk Mix parameters, you can also tell NetBench to save the workspace. This way NetBench uses the same workspace the next time it runs the Disk Mix, which reduces the amount of time it takes run the test. Because NetBench uses the workspace as it runs, the workspace at the end of the test is not identical to the workspace NetBench created at the beginning of the test. For the most accurate results, we recommend either always saving the directory tree or always not saving the tree. NetBench does not include the time it takes to create the workspace for the test when it calculates the test results.

For each client, the Disk Mix creates a temporary directory� XE "Disk Mix:directories" � where everything happens. This directory, located under the data file path name directory that you specified, is called ~DMTMP. Under this temporary directory, NetBench creates a number of subdirectories: DIR000, DIR001, DIR002, DIR003, DIR004, DIR005. Each directory contains a variety of files. Each file within a directory is the same size. 

In addition, NetBench creates three shared directories ( DIR006, DIR007, and DIR008. NetBench creates these directories in the directory you specify when you enter a path name for the Disk Mix’s Shared Directory parameter.

To run the Disk Mix, NetBench always creates a set number of files that total about 15 Mb. During the test, the Disk Mix scripts access these files and perform file operations. 

If you specified a Workspace Size greater than 15 Mb, NetBench adds enough filler files� XE "Disk Mix:filler files" �� XE "Files:filler files for Disk Mix" � to each client’s workspace so that the total workspace equals the correct size. In the client’s workspace, the size of the individual directories can vary. For example, the first directory may contain five 16-Kb text files, 10 �16-Kb binary files, and then filler files. The second directory may contain 20 64-Kb text files, seven 64-Kb binary files, and then filler files. NetBench does not use the filler files during the test. They are there just to make sure the Disk Mix touches more of your server’s disk.

�For example, suppose you specify a Workspace Size parameter of 30 Mb. Since the standard Disk Mix files only take up about 15 Mb, NetBench creates filler files of about 15 Mb to make up the difference. If you specify a workspace size of 35 Mb, then NetBench will generate 20 Mb of filler files to supplement the standard Disk Mix files. NetBench creates the filler files as it creates each directory.

Each component of the Disk Mix takes from  .5 seconds to 10 seconds to execute. If you set the Think time parameter,� XE "Think time:Disk Mix" �� XE "Disk Mix:Think time" � NetBench embeds the Think time at a logical point in the component part of the test. For some components, the logical point is at the end of the component. For others, it is after an action such as reading a bunch of files. 

One useful way to execute the Disk Mix� XE "Disk Mix:executing" �� XE "Testing NetBench:executing Disk Mix" �� XE "Results:using Disk Mix" �� XE "Performance:measured by Disk Mix" � is to keep the parameters (such as Workspace) static and simply increase the number of clients in set increments (for example, four at a time). By testing this way you can check throughput.� XE "Throughput:checking with Disk Mix" � To know how well your server performs, you need to reach a point in the results curve where throughput begins to decline (i.e., where the knee of the curve occurs). Useful information here is how many clients your server was handling before throughput began degrading, how high the curve is, and what the slope of the degrade is. With some servers the decline in performance drops off gradually while with others it drops sharply.

NOTE:	This is how the Ziff-Davis publications typically run NetBench.

The I/O throughput tests

� XE "NetBench:I/O throughput tests" �� XE "Tests:I/O throughput tests" �� XE "I/O throughput tests" �NetBench lets you perform five I/O throughput tests: Sequential Read and Sequential Write, Random Read and Random Write, and Random Read/Write. For each test, each NetBench client included in the mix creates its own private test data file. It then reads and writes to and from the file based on the test type and parameters you specify.

When you set up a mix to run these tests, you can specify in the Mix Definition window:

�SYMBOL 183 \f "Symbol" \s 10 \h�	The initial size of the data files. NetBench creates a test data file that is the size you specify here. You can tell NetBench to create a file that is anywhere from 1 Kb to 20480 Kb. (See the section “How the File Size parameter affects your scores” later in this chapter for more information.)

�The type of data in the test data file. You can choose Text, Binary, or User Defined. NetBench comes with seed files for the text and binary data types. If you specify User Defined data, then NetBench expects to find a 16 Kb file called PATTERN.DAT in the installation directory. (See the section “Adding a user-defined data seed file” in Chapter 4 for information on how you create this file. For more information on how the data type affects your scores, see the section “How the Data Pattern parameter affects your scores” later in this chapter for more information.)

�SYMBOL 183 \f "Symbol" \s 10 \h�	The location of the data files (this is the value you supply for Data file pathnames in the Client Information section of the Mix Definition window). This tells NetBench where to place the test data file. Each client must have a private workspace set up where NetBench can create this file. This directory must exist before you run the test or NetBench will fail.

�SYMBOL 183 \f "Symbol" \s 10 \h�	How much data NetBench will read or write at one time. NetBench will read or write a chunk of data that is anywhere from 1 byte to 32768 bytes, based on the value you enter here. (See the section “How the Request Size parameter affects your scores” later in this chapter for more information.)

With the Random Read/Write test, you can also specify the ratio of number of reads NetBench performs to the number of writes NetBench performs. For example, you can tell NetBench to perform three reads for each write.

NOTE:	None of these tests use shared data. Each client sets up the test data file in its private workspace. You specify the location of this workspace when you enter the data file path name in the Mix Definition window.

Each of these tests includes Think time.� XE "Think time:I/O throughput tests" �� XE "I/O throughput tests:Think time" � Think time is a parameter you can set for each test mix. It tells a client how long to wait after performing one chunk of work before it performs the next chunk of work. In general, the smaller the value for Think time, the more the test stresses the server.

Because NetBench tries to put Think time in a logical spot for each test, NetBench varies the way it implements Think time from test to test. For example, NetBench pauses for Think time in the Sequential Read test each time the client reaches the end of the file. With the Random Read test, though, the client does not read from the beginning to the end of the file. So NetBench implements the Think time after each read operation. As a result, the Sequential Read test, because it pauses less often for Think time, will stress the server more than a Random Read test that has the same Think time value. 

�Two points you should keep in mind as you set test parameters are:

Increasing the Think time will more dramatically affect the results of the Random Read, Random Write, and Random Read/Write tests than it will the results of the Sequential Read and Sequential Write tests. This is because the random tests pause for Think time after each network file operation (or in the Random Read/Write test, after each read/write operation) while the sequential tests only pause for Think time when they reach the end of the file.

You should always specify seconds as the unit of measurement for the length of the test run. For more information about using seconds versus iterations, see the section “Entering the duration information for a mix” in Chapter 11 “Creating Your Own Test Suites.”

Table 16-1 briefly describes the steps each of the I/O throughput tests execute.

�Table 16-1:  Actions the I/O throughput tests perform� XE "I/O throughput tests:table of steps tests perform" �

Random Read�1.  During initialization, each client creates a test file  �     that's the specified file size and consists of the data   �     pattern specified in the directory indicated by the  �     client path name.�2.  During the run phase, the client seeks to a random �     offset in the test data file.�3.  The client reads data in a chunk that is the size of �      the request size you specified. �4.  After each read operation, the client delays �     for the Think time you specified.�5.  If seconds or iterations are remaining in the test, the �     client returns to step 2.��Random Write�1.  During initialization, each client creates a test file  �     that's the specified file size and consists of the data   �     pattern specified in the directory indicated by the  �     client path name.�2.  During the run phase, the client seeks to a random �     offset in the test data file.�3.  The client writes data in a chunk that is the size of �      the request size you specified.  �4.  After each write operation, the client delays �     for the Think time you specified.�5.  If seconds or iterations are remaining in the test, the �     client returns to step 2.���

Table 16-1:  Actions the I/O throughput tests perform (continued)� XE "I/O throughput tests:table of steps tests perform" ���Random �Read/Write�1.  During initialization, each client creates a test file  �     that's the specified file size and consists of the data   �     pattern specified in the directory indicated by the  �     client path name.�2.  During the run phase, the client seeks to a random �     offset in the test data file.�3.  The client performs the number of reads specified by �      the read/write ratio. It seeks to a new random offset      �     for each read; then it performs a random write   �     operation. For the read and write operations, the �     client moves data in chunks that are the request size �     you specified.�4.  After each read/write operation, the client delays �     for the Think time you specified.�5.  If seconds or iterations are remaining in the test, the �     client returns to step 2.��Sequential Read�1.  During initialization, each client creates a test file  �     that's the specified file size and consists of the data   �     pattern specified in the directory indicated by the  �     client path name.�2.  During the run phase, the client seeks to offset 0 in �     the test data file.�3.  The client reads data in a chunk that is the size of �      the request size you specified. �4.  When the client reaches the end of the file, it delays �     for the Think time you specified and resets the file �     offset to 0.�5.  If seconds or iterations are remaining in the test, the �     client returns to step 3.���

Table 16-1:  Actions the I/O throughput tests perform (concluded)� XE "I/O throughput tests:table of steps tests perform" ���Sequential Write�1.  During initialization, each client creates a test file      �     that's the specified file size and consists of the data   �     pattern specified in the directory indicated by the  �     client path name.�2.  During the run phase, the client seeks to offset 0 in �     the test data file.�3.  The client writes data in a chunk that is the size of �      the request size you specified.  �4.  When the client reaches the end of the file, it delays �     for the Think time you specified and resets the file �     offset to 0.�5.  If seconds or iterations are remaining in the test, the �     client returns to step 3.��

As you use these tests,� XE "I/O throughput tests:executing" �� XE "Testing NetBench:executing I/O throughput tests" � keep in mind that NetBench:

�SYMBOL 183 \f "Symbol"�	Uses one of three types of data to create these files (Text, Binary, and �User-defined). NetBench creates these test data files before the mix starts and does not include the creation time in the test time.

�SYMBOL 183 \f "Symbol"�	Creates each test data file in the client’s private workspace. You specified the location of this workspace when you entered the data pathname parameter in the Mix Definition window. The directory that contains this workspace must exist before your run the test. These are not shared files.

The NIC test

� XE "Tests:NIC test" �� XE "NetBench:NIC test" �� XE "NIC test" �NetBench uses the NIC test to measure the peak throughput of network interface cards in both servers and clients. This test attempts to isolate NIC performance by having all the clients sequentially read data from a shared file that fits into cache on the server.� XE "Server cache:used by NIC test" � Because the file is cached,� XE "NIC test:cached file" �� XE "Network:testing using NIC test" �� XE "Server:cached file for NIC test" � the server does not access the disk. Instead, the server handles all the sequential read requests from memory. Thus, each client’s throughput reflects the throughput capability of the network interface cards and the network physical layer; the speed of your server’s disk subsystem does not influence the client’s result.

You can specify how many bytes NetBench reads from the shared file at one time. The limits for this parameter are 1 byte to 32768 bytes. 

NetBench’s file requests pass through the network file I/O redirector� XE "Network:file redirector" � before they go out in the network. As a result, NetBench does not have control over the actual packet size that the network redirector sends over the wire. For example, the network redirector could buffer NetBench read requests of 64 bytes each into 512-byte packets before it sends the request to the server. If you are using the NIC test to measure peak throughput of the NIC cards under test, having the network redirector buffer the requests should not be a problem. For example, if you specify a 1 Kb block size with Ethernet and a 4 Kb block size with Token ring, you should still get accurate throughput numbers.

The network redirector could affect the results, though, if you are using the NIC test to measure how well the network interface card handles a range of packet sizes. This is especially true if you are trying the measure the effect of using small packet sizes. In this case you should attempt to disable any buffering in your redirector software.x� XE "NIC test:executing" �� XE "Testing NetBench:executing NIC test" �

Each NIC test includes Think time.� XE "Think time:NIC test" �� XE "NIC test:Think time" � Think time is a parameter you can set for each test mix. It tells each client how long to wait after it has performed one chunk of work before it performs the next chunk of work. In general, the smaller the value for Think time, the more the test stresses the server. However, because the NIC test focuses on how well the network throughput is, Think time is not as much of a stress factor in this test as it is in the other NetBench tests. 

The NIC test only measures data transfers from server to client. It performs the following steps as it executes:� XE "NIC test:steps it performs" �

In the initialization phase, it gets the file it will use. The NIC test does not create any files; it uses one of the NetBench executable files.

During the run phase, all the clients seek to offset 0 in a shared file.

The clients read data in chunks that are the Request Size you specified when you set up the test. 

When the clients reach the end of the file, they delay for the Think time you specified and then reset the file offset to 0.

If seconds or iterations are remaining in the test, the clients return to step 2.

�Understanding what the test parameters do 

The test parameters you choose when you set up your tests can affect your results. This section takes you through the different test parameters and explains the different effects they have on your results.

How the Workspace Size parameter affects your scores

� XE "Disk Mix:effect of Workspace Size parameter" �� XE "Parameters:effect of Workspace Size parameter" �� XE "Workspace Size parameter:effect on test results" �In the Disk Mix, the Workspace Size parameter dictates what portion of the server’s disk each client uses. In setting your Workspace parameter, you also need consider how many clients will be executing the tests. This is because you multiply the Workspace Size by the number of clients to determine the total amount of disk space the test will cover. The larger the Workspace Size and the more clients you have, then the more space on the disk the test will take up. 

NOTE:	Remember that your total test area is the value you specify for Workspace Size plus 1.5 Mb multiplied by the number of clients in the test. The additional 1.5 Mb per client is for the 	files NetBench creates during the Disk Mix.

You can increase the amount of disk space the test uses by either increasing the Workspace Size parameter or keeping this parameter static and adding more clients. � XE "Testing NetBench:using Workspace Size parameter" �� XE "Workspace Size parameter:used in ZD Labs tests" �� XE "ZD Labs:testing with Workspace Size parameter" �At ZD Labs, we use a static Workspace Size parameter and just add clients with each mix. 

As you spread the workspace across the disk, NetBench will have to perform more spread out disk operations. For example, the seeks that the tests perform will cover a greater distance than if you had a small, contained workspace area.

When you measure your file server’s performance, you may want to use the Workspace Size parameter and the number of clients to create a test area that takes up as much of your available disk as possible. 

How the Save Workspace parameter affects your scores

� XE "Disk Mix:effect of Save Workspace parameter" �� XE "Parameters:effect of Save Workspace parameter" �� XE "Save Workspace parameter:effect on test results" �This is one of your Disk Mix parameters. Whether you choose Yes (save) or No (don’t save) shouldn’t affect your results. This parameter is primarily for your convenience. If you elect to save your workspace, then the next time the Disk Mix runs, you will not have to wait while each NetBench client recreates its workspace (which can take a long time). 

NOTE:	The time NetBench spends initializing the test does not affect the test scores.

Keep in mind, though, that when you save the workspace, then the next Disk Mix does not use the identical workspace that the last Disk Mix test used. This is because the Disk Mix changes the workspace slightly as it runs. However, these differences in workspaces should not affect your results. 

 NOTE:	We recommend that you use the same value for this parameter for all the tests in the test run. For example, if you select No for the first test mix in the test suite, then you should select no for all the tests in the test suite. This way you are running the Disk Mix the same way in all your tests.

 � XE "Testing NetBench:using Save Workspace parameter" �� XE "Save Workspace parameter:used in ZD Labs tests" �� XE "ZD Labs:testing with Save Workspace parameter" �At ZD Labs, we run the standard NetBench test suites NBDM_28.TST and NBDM_60.TST consecutively. As a result, we save the workspace in each of the mixes until we reach the last mix of NBDM_60.TST. In that mix, we tell NetBench to delete the workspace once it finishes. This way, the next time we start a test suite that uses the Disk Mix, we will begin at a known point.

NOTE:	If something causes one of  these suites to halt unexpectedly, you should restart NetBench. Basically, you always want to start a test run from a known point. If one of these test mixes halts unexpectedly, then the next time you run the Disk Mix, NetBench will use the left-over  workspace.  

How the Request Size parameter affects your scores

� XE "NIC test:effect of Request Size parameter" �� XE "I/O throughput tests:effect of Request Size parameter" �� XE "Parameters:effect of Request Size parameter" �� XE "Request Size parameter:effect on test results" �You can set a value for the Request Size parameter for each of the I/O throughput tests and the NIC test. The Request Size is the amount of data NetBench attempts to transfer to or from the server at one time. The way your network � XE "Network:effect of protocol on tests" �protocol implements packet sizes has a major effect on your Request Size. 

To get the best throughput, try to set the Request Size so that for each file operation NetBench sends as much data as it can over the network at one time. To do this, you must determine how much data the network redirector will let you send across the network in a single chunk, called a packe� XE "Network:packet sizes" �� XE "Packet sizes:effect on tests" �t. Each network protocol has a maximum packet size. You want to set your Request Size to the maximum packet size for your network.  

The network governs the packet size; NetBench does not have any control over this. When a client makes a network request, the network redirector� XE "Network:file redirector" �� XE "File redirector:network" �� XE "Redirector:network" � checks the size of the request. If the request is larger than the maximum packet size, the redirector breaks the request up into smaller network packets.  If the request is too small, the redirector may hold on to it and try to bundle it with another small request. (To determine how your network redirector handles packets, check the manuals that came with your network.)

For example, the standard packet size for � XE "Packet sizes:Ethernet" �� XE "Ethernet:packet sizes" �Ethernet is about 1500 bytes. If you increase your file Request Size from 1 Kb to 2 Kb, you won’t necessarily see much of a change in throughput in your results curve. This is because the network redirector is breaking each request into two packets of about 1 Kb each.  If you use Token Ring� XE "Token Ring:packet sizes" �� XE "Packet sizes:Token Ring" �, which has a maximum packet size of about 4 Kb,  throughput would probably increase if you went from a 1 Kb Request Size to a 2 Kb Request Size. You’d probably hit the knee in your results curve, though, if you set the Request Size to greater than 4 Kb.

If you set the Request Size parameter to a low value (64 bytes or less), then each file operation will involve only a small amount of data that is traveling across the network. The amount of network overhead involved in handling that request is high in proportion to the amount of data involved. Thus, the overhead required to transfer the request data across the network and get a response will outweigh the test data. The result? You’ll see a low throughput.

As you increase the Request Size, your throughput will go up until it reaches a saturation point. The saturation point occurs when you reach the maximum packet size.

How the File Size parameter affects your scores

� XE "I/O throughput tests:effect of File Size parameter" �� XE "Parameters:effect of File Size parameter" �� XE "File Size parameter:effect on test results" �For the I/O throughput tests, you’ll need to set a File Size parameter. The File Size parameter tells each client how big it needs to make its test data file. Thus, you can’t consider the effect of the File Size parameter without also taking into account the number of clients in the test. By multiplying the File Size parameter by the number of clients, you determine the size of your test area. For example, if you have 20 clients and you set the File Size to 1 Mb, then your test area is 20 Mb. 

The main impact that the combination of File Size and number of clients has is to determine whether the primary influence on the test is the network or the network and the server disk subsystem� XE "Server:disk subsystem" �� XE "Disk subsystem:effected by File Size parameter" �. The deciding factor here is whether the test area fits in the server cache or breaks out of the server cache� XE "Server:effect of cache on tests" �� XE "Server cache:effect on I/O throughput tests" �.

If you create a test area that fits in the server cache, you’ll see higher throughput scores. This is because the main influence on the test is just the network. NetBench doesn’t have to contend with the server disk subsystem� XE "Disk subsystem:effect on I/O throughput tests" �. However, when the test area breaks out of cache, the test starts involving the disk subsystem as well as the network. 

�Thus, as your test area gets larger ( either because you increase the File Size or you keep the File Size static and increase the number of clients ( the server can no longer service the client requests from cache. As a result, more disk accesses occur. Now both the network and your server’s disk subsystem are influencing your server’s scores.

Suppose, for example, you have a server with a 20 Mb cache. You run a test mix that uses 16 clients and specifies a File Size of 1 Mb. Thus, your test area covers 16 Mb (16 clients * 1 Mb). This test area fits in the server cache. However, if you add 8 clients, your test size becomes 24 Mb. This is too much to fit in cache so the NetBench requests require the server to keep accessing the disk subsystem when it performs the test. As a result, when you run the new mix, you’ll see your throughput go down.

To see how much of an influence the disk subsystem has on your results, you may want to run the test both ways ( in server cache and out of server cache. At ZD Labs, we set a static File Size and just add clients with each mix. This way the number of clients setting up files creates a test area that eventually exceeds the amount of cache. We can tell when we’ve exceeded cache because we hit the knee in the results curve.

NOTE:	We recommend you set up your tests so that the test area eventually breaks out of cache. This is what happens with servers being used in the real world.

In addition to simply testing NetBench using a test area that breaks out of the server cache, you may also want to increase the test area so that it spreads across most of your disk. As your workspace covers more of the disk, the server will have to perform more spread out disk operations. For example, the seeks that the I/O throughput tests perform will cover a greater distance. When you measure your file server’s performance, you may want to use the File Size parameter and the number of clients to create a workspace that takes up as much of your available disk as possible. 

How the Data pattern parameter affects your scores

� XE "I/O throughput tests:effect of Data pattern parameter" �� XE "Parameters:effect of Data pattern parameter" �� XE "Data pattern parameter:effect on test results" �The I/O throughput tests give you option of specifying which data pattern the clients use when they set up their test data files. Unless your system supports compression, the data pattern you select probably will not affect your throughput very much. In general you should choose a data pattern that matches the file composition your users use. This way you will get a score that is more representative of how you use your system.

If your network operating system supports data compression, then you may see a slight improvement if you use a text Data pattern instead of a binary data pattern. This is because text data, unlike binary data, is very compressible.  

How the Read/Write Ratio parameter affects your scores

� XE "I/O throughput tests:effect of Read/Write Ratio parameter" �� XE "Parameters:effect of Read/Write Ratio parameter" �� XE "Read/Write Ratio parameter:effect on test results" �The Random Read/Write test lets you specify a Read/Write ratio parameter. In this test, each read/write combination equals one complete file operation. The Read/Write parameter tells NetBench how many reads to perform for each write to create a single combination.  For instance, if you set the Read/Write ratio to 3, then one complete file operation consists of three reads and one write. 

The higher you set this ratio (i.e., the more reads you perform), the better your throughput will be.

The standard NetBench test suites

NetBench comes with two key standard test suites� XE "Test suites:standard" �� XE "Standard test suites" �� XE "NetBench:standard test suites" � (NBDM_28.TST and NBDM_60.TST) and a verification test suite (VERIFY.TST). You'll find these test suites in the NetBench subdirectory SUITES in the NetBench installation directory. This section describes the standard test suites; for information on VERIFY.TST, see Chapter 6 "The NetBench Quick Start Tests Run."

The two standard test suites each contain eight mixes that run the Disk Mix with different numbers of clients. NBDM_28.TST � XE "Parameters:NBDM_28.TST" �� XE "Standard test suites:NBDM_28.TST" �� XE "Files:NBDM_28.TST" �starts out with one client, next runs a mix with four clients, and then increments the number of clients in the test by four for each additional mix (i.e., 1, 4, 8, 12, 16, 20, 24, and 28). NBDM_60.TST � XE "Standard test suites:NBDM_60.TST" �� XE "Files:NBDM_60.TST" �� XE "Parameters:NBDM_60.TST" �starts at 32 clients and increments the number of clients in the test by four for each additional mix until it reaches 60 clients (i.e., 32, 36, 40, 44, 48, 52, 56, and 60)

�For each of these mixes, NetBench uses the following parameters� XE "Standard test suites:parameters" �� XE "Test suites:parameters for standard test suites" �� XE "Parameters:standard test suites" �:

Ramp Up:�30 seconds��Ramp Down:�30 seconds��Length:�11 minutes��Delay:�5 seconds��Think Time:�2 seconds��Workspace:�20 Mb��Save Workspace:�Yes (The last mix in NBDM_60.TST has this parameter set to NO in order to clean up after the total test run.) ��

The goal behind the VERIFY.TST � XE "Standard test suites:VERIFY.TST" �� XE "Test suites:parameters for VERIFY.TST" �� XE "Parameters:VERIFY.TST" �� XE "VERIFY.TST:parameters" �test suite is to give you a way to quickly determine whether your server and clients are working. This test suite executes six mixes using tests in the following order:

Random Read

Random Write

Random Read/Write

Sequential Read

Sequential Write

NIC 

Each mix uses 60 clients. The Length parameter for each test is 60 seconds. There is no Think time, Delay time, Ramp up time, or Ramp down time. 

For the NIC test, NetBench uses a File Request Size of 1024 bytes.

For the sequential and random read and write tests, NetBench uses the following set up:

Request Size:�1024 bytes��File Size�1024 Kb��Data Pattern�Text��Read/Write Ratio�3 (Random Read/Write test only)��� XE "Standard test suites:directory structure" �� XE "Test suites:directory structure" �� XE "Parameters:directory structure" �� XE "Directory structure:standard test suites" �All of the NetBench standard test suites expect to find the following directory structure:

F:\NETBENCH (installation directory)�F:\CLIENTS\CLIENT1�F:\CLIENTS\CLIENT2�F:\CLIENTS\CLIENT3�...�F:\CLIENTS\CLIENT60�F:\CLIENTS\SHARED

NetBench looks for files, such as the data seed files, in the installation directory and its subdirectories. NetBench creates the data test files in the client directories. 

You must create this directory structure before you execute the standard test suites. NetBench does not create these directories. 

For more information on this directory structure, see the section “Setting up NetBench’s directories” in Chapter 2 and “Creating the NetBench directory structure” in Chapter 4. 

End of chapter

�Chapter 17  �The Design Concepts Behind NetBench

While Chapter 3 provided you with some of the introductory NetBench concepts to help you understand NetBench as you ran it, this chapter focuses more on the design goal behind NetBench. After reading this chapter, you should understand what went into developing NetBench.

This chapter explains concepts such as:

What a synthetic benchmark is.

Using a market-centered approach.

Profiling applications.

Creating a portable benchmark.

How you measure a file server.

What makes up the NetBench test environment.

How you can stress the server.

The design goal

The main design goal behind NetBench is to provide the means to let you accurately measure a file server’s performance. NetBench focuses on the I/O operations that a file server routinely handles. The tests its runs produce an overall score for the server as well as individual scores for the clients.

�To create a file server benchmark that enables you to measure, analyze, and predict server performance, we:

Used profiling� XE "Profiling:used to develop NetBench" � to determine what types of network file operations leading DOS applications performed. We then used this information to create the Disk Mix test, which is the primary measure of how well your server performs.

Translated the profiling information into a synthetic benchmark that you can use to measure file I/O performance.

NetBench is a benchmark you can set up and run fairly easily on a variety of servers that support DOS clients. Because NetBench does not install special code for the server to run, it does not require you to purchase special network software. We created NetBench to run on top of whatever network protocol your server and PCs currently use to communicate. As a result, we developed a benchmark that gives you the ability to measure, analyze, and predict file server performance.

The following sections explain some of the features that make NetBench valuable as a benchmark.

Creating a synthetic benchmark

NetBench is what we call a synthetic benchmark� XE "Synthetic benchmark" �� XE "NetBench:synthetic benchmark" �. This means that instead of running applications, it contains specially written tests that behave the way applications behave. These tests mimic the network file operations that leading applications perform. As a result, you can see how well your server handles the  requests without having to take the time to run each application separately.

In addition, you don’t have to sort out the specific file operations that you want to check. We’ve already done that work for you when we created the NetBench tests.  

Basically, a synthetic benchmark takes much less time to run than executing the actual applications does, yet it can still accurately reflect how well your server handles file requests. This type of benchmark can also provide tests that focus on the file operations you want to test. 

�The NetBench tests mimic actual file server activity. In addition, the clients pound the server with more requests than would normally occur in a real world  environment. By stressing the servers this way, NetBench can produce a realistic score for your system in a shorter amount of time and with fewer clients than if you  actually ran all the applications we profiled in order to create the NetBench tests. 

Because we created NetBench as a synthetic benchmark, it does not run actual applications. NetBench only runs the tests we created for it.

Taking the market-centered approach

NetBench's tests are designed to reflect the way typical users work in a file server environment as they perform routine tasks with leading applications. The tests succeed at this goal because of NetBench's market-centered orientation� XE "Market-centered tests:approach to benchmarking" �� XE "NetBench:market-centered approach" �. By market-centered, we mean that we developed our tests based on how the top leading DOS applications perform the operations. Rather than profiling applications that target specialized users, such as architects or engineers who spend all day with CAD programs, we selected top-selling applications �SYMBOL 190 \f "Symbol"� those with the largest share by unit sales of the DOS software market �SYMBOL 190 \f "Symbol"� and profiled them.

Profiling applications

A key to the success of the NetBench tests is profiling. Profiling� XE "Profiling" �� XE "Tests:based on profiling" � is a method of logging each operation an application performs. The application profiles show which operations the applications perform and how frequently the applications perform them. 

We used custom-made tools to monitor and log all the network file service requests DOS PC clients make as they ran real applications. We then used other proprietary tools to develop a script that the NetBench clients play back to the file server under test. As result the clients only perform network I/O operations that the profiled applications performed.

Providing a portable benchmark

One of NetBench’s advantages is its portability. NetBench works on a variety � XE "Portability" �� XE "NetBench:portable benchmark" �of different file servers. Because it does not place code on the server, it does not need any special network software. This makes it easier for you to install and run NetBench. 

Currently, NetBench requires that you have DOS clients and a Windows-based controller. However, new versions of NetBench that use other clients are being developed.

Measuring a file server

As you run NetBench, you should keep in mind that a serve� XE "Server:components" �r consists of an operating system, network hardware, and software. This definition of a server defines the level at which NetBench operates. It measures server performance as a whole, not isolated subsystems.

For example, if you run the disk test for Ziff-Davis' PC Bench�SYMBOL 228 \f "Symbol"�, you will learn how fast your disk is. The PC Bench disk test focuses solely on the disk. However, if you run the disk test for Ziff-Davis' WinBench�SYMBOL 226 \f "Symbol"�, you will learn how fast your disk is as you use it in a Windows environment. And, because almost everyone uses SmartDrive on Windows, your disk score also indicates how well SmartDrive manages your disk. Thus, the WinBench disk test is no longer a strict measure of only how fast a disk is but includes other factors as well.

When you run the NetBench Disk Mix, you are measuring how fast file I/O is in a file server environment. Components of this performance include network hardware, client networking software, process scheduling, and probably other features such as an intelligent disk controller, a RAID array, and so on. In other words, a file server involves a lot of hardware and software. While you could strip all of this away and simply get a burst rate for your disk, you would not be getting a meaningful measure of your server because you would not be measuring it the way clients use it. 

All of this means that there is a limit to how low-level the NetBench tests can be simply because they involve interaction between clients and servers via a network. They are not just a measure of a PC’s disk subsystem.

The client and server relationship

NetBench's goal is to give you a way to gauge server performance in a file server environment. The NetBench tests revolve around having clients issue I/O requests to the server. 

When you run NetBench, you have one server connected to an arbitrary number of clients. Because NetBench uses stress tests, you can get an accurate measure of your server while using fewer clients than if you were using actual users. You can group the clients in any way you wish, and you can exclude clients from a test to vary the work load on the server.

The NetBench test environment

NetBench’s test environment reflects the way users work with a file server. NetBench requires that you have a file server and clients (who represent users) connected by a network. To get a reasonable measure of how well your file server handles network file operations, the clients issue requests for file I/O. 

To create this test environment, NetBench requires three operating systems. In addition, NetBench requires you to have provided the hardware and software necessary to allow the machines using these operating systems to talk to one another. 

In the most basic terms, the NetBench test environment consists of the:

�SYMBOL 183 \f "Symbol" \s 10 \h�	File Server.� XE "File server" �� XE "Server" � This is the machine that provides the shared file storage facilities to the clients. As the clients execute the tests they create files on the server. NetBench's scores reflect the server's performance as a whole. All the server operating system hardware and software as well as the network hardware and software affect the NetBench scores. This includes everything from the disk controller to the network interface card to the number of processors to the network protocol. NetBench does not measure individual subsystems on the server. The server does not run a NetBench program.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Controller. � XE "Controller" �You designate one Windows-based PC in your network to be the controller for your NetBench test. NetBench does not include that PC as a client in its test.

	When you start NetBench on the controller, the main NetBench window appears on the controller. From the main window, you can create or edit test suites, run NetBench tests, and view results.

��SYMBOL 183 \f "Symbol" \s 10 \h�	Client.  A client� XE "Client" �� XE "Clients" � is any DOS PC attached to your server that you include in your tests. To run NetBench, you need at least one client connected to your server. You can have up to 1,000 clients (though your operating system or network software/hardware may restrict you to fewer clients). Each client runs the same NetBench client software. Most of the NetBench tests perform all their file operations from the client PCs via the standard Int 21H interface. To get meaningful results from NetBench, you need to have enough clients running to stress the server. You can determine how much the clients are stressing the server by checking the results curves. 

Network Protocol. � XE "Network:protocol" �� XE "Protocol:network" �This is the piece of the NetBench test environment that allows the different machines to communicate with each other. You do not have to buy special network software to run NetBench. used in the benchmark tests. NetBench works with the network protocol your system currently uses to enable the controller, server, and clients to communicate. (Because different network protocols use different default packet sizes, some protocols are faster than others.)

Stressing the server

NetBench works by sending a large number of I/O requests to the server� XE "Server:stressing" �. Because these are stress tests, they tax the server more than most real-world situations would. With a stress test:

�SYMBOL 183 \f "Symbol" \s 10 \h�	You can impose an arbitrarily large and more direct amount of work on a server than would normally occur in real life.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The clients turn around requests faster. In real life, clients actually do something with the data that the server sends them. In the NetBench tests, the clients validate the data and immediately issue a new request. (However, you can control this using the Think time parameter. See the section “Specifying the timing information” in Chapter 11 “Creating Your Own Test Suites” for more information about the Think time parameter.)

By stressing the server, you can use fewer clients than you might have users and still get an accurate prediction of how well your server will perform.

End of chapter

�Chapter 18  �Frequently Asked NetBench Questions

This chapter presents the answers to some of the questions we hear most often about NetBench.

What is NetBench?

NetBench is a portable benchmark that lets you measure, analyze and predict how well your server can perform network file I/O requests.

How is NetBench different from ServerBench?

� XE "ServerBench:compared with NetBench" �� XE "NetBench:compared with ServerBench" �NetBench operates at a different level from ServerBench. NetBench focuses on file servers and deals with file access. ServerBench focuses on application servers that perform in a client/server environment. NetBench accesses data through a well-defined, publicly available API. ServerBench only communicates with itself; it uses a proprietary client program to create a data packet that goes along the network and a proprietary server program to decode the client data packet. Then the server program returns the response to the client program. NetBench returns scores showing I/O throughput for file servers while the ServerBench scores show how well servers handle client requests for a variety of operations. ServerBench also lets you measure how individual server subsystems perform. These subsystems are transparent to the NetBench tests. Another difference is that NetBench does not execute any special programs on the server while ServerBench executes a specially written ServerBench program on the server. As a result, NetBench does not require any special network software other than what you currently have to allow your server and PC clients to communicate. ServerBench, however, only works with specific network protocols; if you don’t have them, then you must buy them. 

�Do I have to buy anything special in order to run NetBench?

No. NetBench uses whichever network protocol you are currently using that enables your server and PC clients to communicate. Keep in mind though, that some protocols are faster than others because of their default data packet sizes.

Do I load special NetBench code onto my server?

No. You must, however, have space on a network drive that is common to all the client PCs and the controller in order for NetBench to work. (You actually install all the NetBench code in this common directory, which is on your server. However, NetBench does not provide a server program. Thus, you run the NetBench code from the controller and the clients by changing to the network drive where you installed NetBench and then executing the programs.)

Why should I use NetBench?

It provides you with a way to measure, analyze, and predict how your server handles network file I/O requests. By running NetBench the same way on two different servers, you can compare these servers. By the way, when we say “the same way,” we mean: run the same test, use the same parameters on both servers, and use the same testbed.

What’s so great about the Disk Mix?

The Disk Mix provides the primary measure of your server’s performance. Unlike the other tests, the Disk Mix performs a variety of network file operations. To create the Disk Mix, we profiled top-selling DOS applications. Our profiling tools enabled us to capture the entire file I/O behavior of the applications. We then created scripts to perform the same types of operations in the Disk Mix test. As a result, the Disk Mix exercises your file server the same way people use applications.

Why do my test scores differ when I run NetBench at different times?

Many factors can affect your test scores� XE "Results:why they differ" �� XE "Test scores:why they differ" �� XE "Scores:why they differ" �. Sometimes scores vary just because of the unpredictable nature regarding the order in which client requests reach the server and the order in which they are serviced. Variances under 3% are not significant. Make sure you defragmented your disk before running NetBench. Also check to see that you are running NetBench with the same server setup and the same testbed each time. In addition, make sure you don’t have any background programs running. For more information on what can influence your NetBench scores, see Chapter 14 “What Affects NetBench’s Results.”

If I have two servers, can I just run NetBench on one while my other users access the others?

No. While NetBench will not damage any files that your users may  be working with, it will slow your users down. In addition, � XE "Servers:using two servers" �the work the users are doing with the server and network could result in lower NetBench scores. You should always set up a test network for NetBench with a dedicated testbed.

You say I should run NetBench on an isolated test network. Does this mean NetBench could damage my servers or my server network? 

No. NetBench will not damage any files or machines. The reason for this caution is simply to enable you to get the best scores possible and to prevent you from annoying others who are using the network and may discover it slows down (sometimes dramatically) during the NetBench tests.

Can I compare my NetBench 3.01 results with results I got when I ran NetBench 2.1?

No. We’ve substantially improved NetBench 3.01 so there is no way you can compare scores you received with previous versions of NetBench. In addition, we’ve added a new test called the Disk Mix, which is now the primary measure of your server performance.

What’s the difference between the NIC test in earlier versions of NetBench and in NetBench 3.01?

We’ve improved the test to make it more robust.

What do my results mean?

Your results indicate how well your server handles network file operations. To determine what the overall score is for your server, look at Table 3 in the results spreadsheets.

How many clients do I need to run with NetBench?

That varies. � XE "Testing NetBench:number of clients" �� XE "Clients:number to test NetBench" �You can actually get a reasonable indication of how well your file server performs with only a few clients. Because the NetBench tests stress the server, one client is often equivalent to several users. You can modify the tests to make them less stressful by changing the Think time parameter. This parameter governs how long NetBench pauses after it does a chunk of work (for information on the Think time parameter, see the section “Specifying your timing information” in Chapter 11).

�How does NetBench calculate server throughput?

� XE "Throughput:calculating" �� XE "Server:calculating throughput" �Each client records the number of bytes it moves to and from the server during a test and how long it takes to move them. When the test ends, the client divides the number of bytes by the number of seconds. The resulting score, which NetBench reports as the number of bytes per second, is the throughput for that client. NetBench collects all the client throughput scores, adds then together, and displays the result as the server throughput score. 

How does NetBench report its results?

NetBench reports its results as bytes per second. Occasionally, you may see NetBench’s results listed as bits per second, kilobits per second, or megabits per second� XE "Results:bits per second" �� XE "Results:bytes per second" �� XE "Bits per second:calculating" �� XE "Bytes per second (NetBench results)" �. In those cases, someone has converted NetBench’s bytes per second results. You can convert your results to see how they compare. First, convert your score to bits per second. You do this by multiplying the bytes per second by eight (the number of bits in one byte). For example, a NetBench total throughput of 169677.626 bytes per second becomes a bits per second score of 1357421.008 (i.e., 169677.626 * 8  = 1357421.008). To convert this result to kilobits per second, divide your bits per second rate by 1024 (1357421.008 / 1024 = 1325.606 Kbps). You can then determine your megabits per second by dividing your kilobits score by 1024 (1325.606 / 1024 = 1.294 Mbps). Some publications, such as PC Magazine, report results in Mbps or Kbps. Using this algorithm, you can convert your rates similarly.

What do you mean when you call NetBench a “synthetic benchmark”?

� XE "Synthetic benchmark" �We mean that NetBench works the same way an application does but it does not actually run any applications. The advantage to creating a synthetic benchmark is that we can focus on the application operations we want to test. In NetBench’s case, these are network file operations. In addition, we can get useful information about how well your server performs in a shorter amount of time than if we simply monitored your server while you ran applications.

End of chapter



�Part 6   �If You Have a Problem

This last part of the NetBench manual contains information to help you if you encounter a problem while running NetBench. It consists of the following chapters:

Chapter 19   Troubleshooting�This chapter gives you tips for handling any problems that might crop up. It also lists most of the NetBench error messages and explains what to do if one of them appears.

Chapter 20   Technical Support�This chapter explains the different ways you can contact ZDBOp. It tells you how you can order a printed copy of this manual or request additional copies of NetBench or any of the other Ziff-Davis benchmarks.

�Chapter 19  �Troubleshooting

NetBench has been extensively tested and it normally runs without problems. If you do encounter a problem, then this chapter gives you some basic information about what to do. It also lists messages you may receive when running NetBench and tells you what to do when you receive those messages.

If you have a problem and cannot resolve it after reading this chapter, write down any message (including any directory or file names), note what NetBench was doing at the time you received the message (if you know), and then contact ZDBOp's NetBench technical support as described in Chapter 20 "Technical Support."

What to do if you have problems

� XE "Errors:what to do" �� XE "Problems:what to do" �� XE "Troubleshooting:what to do" �If NetBench encounters a serious problem, in most cases it will exit as gracefully as it can. Occasionally, however, NetBench may stop running (or "hang") during its test. Here are some basic points to consider if you have a problem:

�SYMBOL 183 \f "Symbol"�	If an error occurs as a test is running, you should delete the results log files and then rerun the test. Otherwise, your results will be invalid.

If you encounter problems when you try to rerun the test, verify that all your machines (server, controller, and clients) meet NetBench’s hardware and software requirements. Also, check to be sure you've set up the machines correctly.

�SYMBOL 183 \f "Symbol"�	Verify you have no unnecessary applications running in the background.

If your system is set up correctly yet you still encounter the problem when you rerun the test suite, exit NetBench, reboot all your machines, and then restart NetBench.

�SYMBOL 183 \f "Symbol"�	If NetBench quits responding to any input, you may need to reboot your server, controller, or clients.

If the problem persists, contact NetBench Technical Support at ZDBOp. For information on contacting ZDBOp, see the next chapter, Chapter 20 "Technical Support."

Error messages

� XE "Error messages" �� XE "Controller:error messages" �NetBench reports errors to the controller. These error messages appear on the controller's screen and require a response from you. Also, NetBench displays error messages on the clients' screens when appropriate.

The following sections describe errors you may receive on the controller, the client, and the server.

Controller error messages during a test run

The following sections list errors that NetBench displays on the controller during a test run� XE "Test run:error messages" �.

Controller failed setting semaphore <name>.�Controller failed clearing semaphore <name>.�Controller failed allocating State Timer.�Controller failed reading replies to semaphore <name>.�Controller failed opening files.

What happened:  These messages indicate you may have problem with your file system or your network.

What to do:  Halt NetBench on all the machines, reboot the machines, and then restart NetBench. 

�Controller failed creating log.

What happened:  Your data has been corrupted. These messages indicate you may have problem with your file system or your network.

What to do:  Delete any log files (i.e., the .TLG, .RLG, or .CLG files) that have NetBench created for that mix. Now rerun the test. If you get the same error, delete the files again. Then halt NetBench on the machines running it. Reboot the server, the controller, and the clients and start NetBench again.

Controller failed while reading the mix.

What happened:  The controller could not read the information in the current mix. This usually indicates a network or file system problem.

What to do:  Halt NetBench on all the machines. Reboot all the machines and then start NetBench again.

Timeout occurred responding to <name> semaphore.

What happened:  This can be the result of uneven service from the server. If a client is waiting for a long time or gets starved out, a time out can occur.

What to do:  Rerun the test; otherwise, your results will be invalid. You can also extend the value of any time/wait parameters your system may have (not all systems have these parameters). 

Controller failed processing results.

What happened:  This can occur if a client fails to finish writing its results; for instance, the client crashes.

What to do:  At a minimum, you should rerun the test because your data will not be valid. If a client crashed, you will need to halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Invalid semaphore state occurred.

What happened:  The sequence of semaphores that NetBench expected did not occur. This can indicate a problem with the network.

What to do:  Halt NetBench on all the machines. Reboot all the machines and then start NetBench again.

�Controller failed to open files.

What happened:  The controller could not open the files it needed to. This usually indicates a network or file system problem, but it can also mean that the permissions on the controller or the files it uses are not correctly set to let the controller open them..

What to do:  Make sure the controller has the right permissions to use files and can access the files in the NetBench installation directory. Halt NetBench on all the machines. Reboot all the machines and then start NetBench again.

One of the clients has encountered an error.

What happened:  An error occurred on one of the clients. When even one client reports an error, your test results will no longer be valid. You will need to rerun the test.

What to do:  Delete any log files (i.e., the .TLG, .RLG, or .CLG files) that have NetBench created for that mix. Now rerun the test. If you get the same error, delete the files again. Then halt NetBench on the machines running it. Reboot the server, the controller, and the clients and start NetBench again.

Could not find Client Configuration file.�No Client Configuration file specified

What happened:  The controller can’t find the client configuration file. Either you’ve given the file a name other than client.cfg or the file is not in the installation directory.

What to do:  Enter the path name to the client configuration file. If that doesn’t  work, make sure the controller had permission to read from the file.

Screen interface error messages

Cannot load bitmap

What happened:  This error message displays if the controller cannot load the bitmap used to create the client grid in the NetBench controller window. This message may display if Windows is out of resources.

What to do:  The safest response to this error is to quit the test and reboot the controller.

�Cannot set mix timer�Cannot set suite timer�Cannot set test timer

What happened:  These messages display if the controller cannot create a timer. You can continue to run the test without the test or suite timers. NetBench uses the mix timer to report elapsed time of the mix in the results files, so the mix timer error is fatal. This could indicate a problem with the Windows system clock.

What to do:  The safest response to these errors is to abort the test and reboot the controller.

File error messages

Cannot open test suite output file.�Cannot open results file�Cannot open test suite output file (.TLG)�Cannot open client log file (.CLG)�Cannot open results file (.RLG)

What happened:  These messages display if the controller cannot open the indicated file. This message will display if the file is in use by another application. It also occurs if the controller does not have permission to open these files or if the data in the file has become corrupt.

What to do:  To avoid these errors, do not edit or view the files while a test is running. Instead, select Pause between mixes from the Pause menu, wait for the pause, and then view the files while they are not in use by the controller. These messages force the mix to abort. You should close the files in any other applications before starting another mix or restarting the current mix. If this problem occurred because the controller does not have the correct permissions, then have your system administrator change the permissions. If this error occurs because the data in the file is corrupt, then delete any log files (.TLG, .RLG. or .CLG) and rerun the test. If the error still occurs, halt NetBench on all the machines, reboot the machines and then restart NetBench.

�Startup error message

No clients connected. Press OK to Abort test, CANCEL to add clients

What happened:  If you press OK on the Connect clients dialog box without connecting any clients, this message appears. You may also see this message even if you have NetBench running on the clients. In that case, this message indicates a file system or network problem.

What to do:  Press OK to abort the test or CANCEL to redisplay the Connect clients dialog box. If you select CANCEL, you will then need to start the NetBench client program on each of the clients. If you have clients running NetBench when you get this message, halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Controller error messages when creating or editing test suites

The following sections list errors that NetBench displays while you create or edit a test suite file.� XE "Test suites:error messages" �

Test suite error messages

The following errors can occur while you are creating a test suite. NetBench checks the test suites and test mixes as you create them and reports the problems to you before letting you leave the Mix Definition window.

Suite File write operation failed�Suite File read operation failed

What happened:  This can indicate a network problem or a permissions problem. The controller must be able to write and read on the server.

What to do:  Make sure the controller has the correct permissions to work on the server. If it does, then halt NetBench, reboot the machines, and then restart NetBench.

Test suite file has errors.	

What happened:  You tried to exit the Mix Definition window without correctly entering the data in all the necessary fields.

What to do:  Check the field in the Mix Definition window to make sure you entered the data correctly and you supplied information for all the key fields.

�Ramp up must be an integer if you are using iterations.

What happened:  When you specify that Ramp up is using iterations as its unit of measure, you can only enter integers as its value. This error message appears if you included a non�numeric or floating point number for the  ramp up value.

What to do:  Enter an integer value for the Ramp up parameter.

Ramp down must be an integer if you are using iterations.

What happened:  When you specify that Ramp up is using iterations as its unit of measure, you can only enter integers as its value. This error message appears if you included a non�numeric or floating point number for the  Ramp down value.

What to do:  Enter an integer value for the Ramp down parameter.

The length must be an integer if you are using iterations

What happened:  When you specify that Length is using iterations as its unit of measure, you can only enter integers as its value. This error message appears if you included a non�numeric or floating point number for the  Length value.

What to do:  Enter an integer value for  the Length parameter.

The total number of iterations must be greater than the sum of the rampup and rampdown.

What happened:  NetBench includes the number of iterations for Ramp up and Ramp down as part of the Length parameter. The combined number of iterations you’ve specified for the Ramp up and Ramp down parameters is greater than the number of iterations you’ve specified for the Length parameter

What to do:  Change the values for Ramp up, Ramp down, and Length. The value for Length must be sufficiently greater than the combined values for Ramp up and Ramp down to run the test at least a few times and get a result for the test. 

�Invalid groups

What happened:  This error message displays if a test suite file has a group number greater than 50 or less than 0 or has a 0 group imbedded in a list of valid groups. This error usually indicates a corrupted test suite definition file.

What to do:  Enter one or more integer values from 0 to 50 as your group numbers. If your test suite file is corrupted, you may need to delete it and re-create the entire test suite file.

Client number <client number> has a NULL datafile pathname

What happened:  This error message displays if a client’s data file path name does not exist.

What to do:  Create a directory that matches the client’s path name or modify the path name so that it refers to an existing directory.

Selected file does not have a valid Suite File format.

What happened:  Either your file is corrupted or you tried to open a file that was in another format, such as a word-processor format. 

What to do:  Make sure your file has a .TST extension. You create this file from within NetBench. If the file is corrupt, you will need to recreate the entire file.

Test suite must have at least one mix defined

What happened:  This error message displays if a test suite file has no mixes defined. This error usually indicates a corrupted test suite definition file.

What to do:  Re-create mixes in the test suite file. If your file is corrupted, you may need to delete it and re-create the entire test suite file.

�Field edits error messages

The following messages display when you edit the indicated field.

Invalid RAMPUP seconds. May have up to 3 decimal places. Must be between 0 and 3000.

What happened:  When seconds is the unit of measure, Ramp up must be a floating point number between 0.000 and 3000.000 and may have up to three decimal places. Other values are invalid and display this message.

What to do:  You must correct the error or CANCEL the edit of the mix before continuing.

Invalid RAMPDOWN seconds. May have up to 3 decimal places. Must be between 0 and 3000.

What happened:  When seconds is the unit of measure, Ramp down must be a floating point number between 0.000 and 3000.000 and may have up to three decimal places. Other values are invalid and display this message.

What to do:  You must correct the error or CANCEL the edit of the mix before continuing.

Invalid LENGTH seconds. May have up to 3 decimal places. Must be between 1 and 3000.

What happened:  When seconds is the unit of measure, Length must be a floating point number between 1.000 and 3000.000 and may have up to three decimal places. Other values are invalid and display this message.

What to do:  You must correct the error or CANCEL the edit of the mix before continuing.

Invalid DELAY seconds. May have up to 3 decimal places. Must be between 0 and 3000.

What happened:  Delay must be a floating point number between 0.000 and 3000.000 and may have up to three decimal places. Other values are invalid and display this message.

What to do:  You must correct the error or CANCEL the edit of the mix before continuing.

�Invalid THINK seconds. May have up to 3 decimal places. Must be between 0 and 3000.

What happened:  Think must be a floating point number between 0.000 and 3000.000 and may have up to three decimal places. Other values are invalid and display this message.

What to do:  You must correct the error or CANCEL the edit of the mix before continuing.

Error in number of clients. Must be between 1 and 1000

What happened:  NetBench supports a maximum of 1000 clients.

What to do:  Enter an integer number for total clients that does not exceed 1000.

Do you want to delete paths for other clients?

What happened:  This message appears if you reduce the number of clients in a mix.

What to do:  Answer Yes or No to this warning. Yes deletes the paths for all clients above the current number of clients. No cancels the change to the number of clients.

Request Size cannot be greater than File Size

What happened: The value you enter for the Request Size parameter cannot exceed the value you enter for the File Size parameter.

What to do:  Enter a value for the Request Size that is smaller than the value for the File Size.

Invalid Shared Directory Path

What happened:  Either the path name you entered is not valid or you have not set up a directory for the shared directory.

What to do:  Enter a valid path name to the directory where NetBench creates the shared files for the Disk Mix. In addition, you must make sure this file exists before you execute the Disk Mix.

�Edits on exit error messages

When you press OK to exit the Mix Definition window, NetBench checks the mix to make sure you completed the mandatory fields. The screen displays a list of messages for all invalid fields and asks "Do you want to make correction?" You can select CANCEL to re-edit the mix before exiting. To leave the Mix Definition window, you must either fix the invalid fields or choose Cancel and lose all your edits.

Ramp up is blank�Ramp down is blank�Delay time is blank�Think time is blank

What happened:  There is no value entered in these fields.

What to do:  Enter a value for each of these parameters. If you don’t want to supply a value, enter 0.

Number of clients is blank or 0�Length is blank or 0

What happened:  These fields cannot be blank or 0.

What to do:  For the Total clients field, enter an integer from 1 to 1000. For the Length field, enter a value greater than the combined value of the Ramp up and Ramp down parameters. If the unit of measure is seconds, enter a floating point number. If the unit of measure is iterations, enter an integer.

<number> clients without paths

What happened:  You didn’t supply a path name to the client directory where NetBench creates the client’s test data files.

What to do:  You must include a path name for each client in the mix. NetBench creates each client’s test data files in that client’s directory. (You must create these directories before you run the tests.)

No Mix Test has been defined.�No test has been selected.

What happened:  You tried to leave the Mix Definition window without specifying a test for the mix to run.

What to do:  Select the test you want the mix to run.

�Length must be greater than the sum of ramp up and ramp down

What happened:  Ramp up and Ramp down are a part of Length so Length must be greater than their sum. Length must also be long enough to finish one complete iteration of the mix in order to produce a score. As the load on your server increases, this amount of time may not be sufficient.

Copy paths error messages

NetBench may display these messages when you enter data entry paths from a template or a file.

Cannot use template for 0 clients

What to do:  Enter a total number clients before you select the Copy paths from template option from the Copy menu.

Template must include an asterisk placeholder for client number 

What happened:  You entered a base path name for the client directories, but you did not end it with an asterisk. NetBench replaces the asterisk with the client ID number.

What to do:  Enter the base path name for your clients and end the base name with an asterisk. For example, enter F:\CLIENTS\CLIENT*  and NetBench will replace the asterisk with an ID number as it creates the  path names F:\CLIENTS\CLIENT1 and so on.

Cannot open paths file

What happened:  You can use any text editor to create an ASCII test file of data file path names. If you select the Copy paths from file option, NetBench prompts you for a file name. If it cannot open the file you specify or if the file is not an ASCII file, this message appears. NetBench interprets each word of this file as a data file path name. Words are separated by either blanks or carriage returns. NetBench will read up to 1000 (the limit on number of clients) paths from this file.

�File input and output error messages

NetBench may display the following input and output error messages:

Could not open output file 

What happened:  This message displays if NetBench cannot open the test suite file.

What to do:  Check to see if it is in use by some other program.

Cannot create file

What happened:  This message displays if NetBench cannot create a new test suite file.

What to do:  Make sure you have enough disk space.

Test error messages

You may see the following error messages if NetBench encounters a problem while a test is running:

Mix initialization failed.

What happened:  An error occurred while NetBench was setting up the files it needs for a test. It was not able to complete the initialization phase on each of the clients.

What to do:  Make sure that any directories you use in the test exist before your run the test (for example, the shared directory that the Disk Mix uses and each of the client directories). Also, if you’re running an I/O throughput test and specify the Data pattern as user defined, make sure that the file PATTERN.DAT exists in the NetBench installation directory. This is a file that you create. 

Cannot open seed file.

What happened:  The client cannot open the file PATTERN.DAT that it reads for creating the test data file used for the I/O throughput tests.

What to do:  Check that the file is listed in the current working directory on the client and replace it if it is missing.

�Read size is too big for buffer.

What happened:  Check to make sure you have enough space on the server.

What to do:  Re-run the test. If the error occurs again, halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Write size is too big for buffer.

What happened:  Check to make sure you have enough space on the server.

What to do:  Re-run the test. If the error occurs again, halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Disk Mix error messages

Normally, the Disk Mix runs without problem and you will not see an error. Occasionally, the Disk Mix encounters something unexpected, such as file that should not have been open. under the normal operation of the Disk Mix. Generally, these are transient errors that will not appear the next you run the Disk Mix. Some of the messages you might see include:

Mix encountered a bad file handle.�Mix read operation failed.�Mix write operation failed.�Mix append operation failed.�Mix encountered a invalid file close.�Mix open operation failed.�Mix close operation failed.�Mix delete operation failed.�Mix seek operation failed.�Mix encountered a bad variable.�Mix encountered an invalid open file.�Mix get directory operation failed.�Mix change directory operation failed.�Mix ioctl operation failed.�Mix encountered a bad function.�Mix encountered a bad file name.�Mix create directory operation failed.�Mix remove directory operation failed.�Mix encountered a bad opcode.�Mix file header read failed.�Mix file header checksum failed.�Invalid mix file format.�Invalid mix file version.�Mix size <size> is greater than available buffers.�Mix file checksum failed.�Mix could not access client path %s.�Mix encountered a bad drive number.�Mix encountered a bad directory.�Attempt to access path <path name> failed.�Allocation of <number> bytes failed.�Mix file dup operation failed.�Mix file commit operation failed.�Mix encountered an invalid read size.�Mix date/time operation failed.�Mix rename operation failed.�Mix internal operation failed.�Mix encountered a bad parameter.

What happened:  In each of these cases the Disk Mix either encountered an unexpected operation or an operation failed. This should not happen under normal circumstances. It may be due to a transient error, which means that, if you re-run the Disk Mix, it will then run without problem.

What to do:  If you get one of these error messages, you should delete your current Disk Mix workspace and then re-run the Disk Mix. To delete your current workspace, create a Disk Mix test that runs for about 10 seconds. In the test parameter Save workspace, choose No. This tells the Disk Mix to delete the workspace when it finishes. 

Cannot open script file <script file name>.

What happened:  The Disk Mix either was not able to open one of the scripts it uses. This should not happen under normal circumstances. It may be due to a transient error, which means that, if you re-run the Disk Mix, it will then run without problem.

What to do:  If you get this error message, delete your current Disk Mix workspace and then re-run the Disk Mix. To delete your current workspace, create a Disk Mix test that runs for about 10 seconds. In the test parameter Save workspace, choose No. This tells the Disk Mix to delete the workspace when it finishes. If the error continues, make sure all the machines running NetBench have the permissions they need to use files. Halt NetBench on all the machines, reboot the machines, and then restart NetBench on all the machines.

�Disk Mix requires <number> bytes of free disk space.

What happened:  The Disk Mix ran out of space on the server. 

What to do:  Make sure you have enough memory on the server to run the Disk Mix. Close all unnecessary applications. Delete your current Disk Mix workspace and then re-run the Disk Mix. To delete your current workspace, create a Disk Mix test that runs for about 10 seconds. In the test parameter Save workspace, choose No. This tells the Disk Mix to delete the workspace when it finishes.

Registration error message

Fill in your name and optionally your organization's name. 

What happened:  This message appears when you press OK on the License Agreement screen without entering a name in the name field.

What to do:  Enter a name in the in name field.

Unable to open NETBENCH.INI file to store registration information

What happened:  NetBench stores registration information in the file NETBENCH.INI. This message displays if this file is in use by another program.

What to do:  Close the file in all other locations and run NetBench again to register your copy of NetBench.

Client error messages

� XE "Client:Error messages" �If an error occurs on a client, the client displays one of the error messages listed below. If the client has established a connection with the server, the server and controller also display the error message.

�Client was invoked with invalid command line.

What happened:  You specified fewer than three arguments in the DOS command line for starting the client software.

What to do:  Enter the command again from the directory where you installed NetBench using the format listed in Chapter 8 “Starting, Stopping, and Interrupting NetBench.” Basically, you must first change to the NetBench installation directory (this is a shared network directory that both the clients and the controller can access. Now enter:  

nbdoscli client-name client-config-file-name

where client-name is the name of that client and client-config-file-name is the name of the client configuration file you created.

Cannot find client name in client configuration file.

What happened:  NetBench cannot find the name of the client that you specified in the client command line in the client configuration file.

What to do:  Make sure you entered the client name correctly in the command line. You can also edit the client configuration file to include the client.

Client failed opening client.cfg file.�Unable to open Client Configuration file

What happened:  The client cannot open the client configuration file. You create this file during the installation process. 

What to do:  Check that the file name and any path name in the command line are spelled correctly and that the file exists in the NetBench installation directory. Make sure the machines have the permissions they need in order to open this file.

�Reading Client Configuration file failed�Client failed reading client.cfg file.

What happened:  To start NetBench the client needs to be able to read from this file. You create this file as part of the NetBench installation process. This file needs to contain the client name, the client ID number, and the client group number. These errors all indicate a problem with the client configuration file. Make sure the file uses the correct format. Also make sure the client has the correct permissions to use the file. 

What to do:  Make sure the machines have the correct permissions to read from this file. Check this file to make sure it uses the correct format.  In the file, you enter the information for each client on a separate line and end the line with a carriage return. The format for the file is 

client-name client-ID-number client-group-number

Separate each piece of client information with one or more spaces. You need to end the file with a carriage return. Also, check to be sure this file is located in the NetBench installation directory.

Invalid Client Configuration file format�Client detected invalid format in client.cfg file.

What happened:  The format of the Client Configuration file you created is not valid. This file needs to contain the client name, the client ID number, and the client group number in that order. These errors all indicate a problem with the client configuration file. Make sure the file uses the correct format. Also make sure the client has the correct permissions to use the file. 

What to do:  Fix the format of the file. To create this file you need to enter:

client-name client-ID-number client-group-number

Separate each piece of client information with one or more spaces and end each line with a carriage return. The client-name can be any alphanumeric name up to 19 characters. The client-ID-number must be an integer in the range of 1 to 1000. The group number can be any integer from 1 to 50.  You need to end the file with a carriage return. Also, check to be sure this file is located in the NetBench installation directory.

�Client detected invalid client name in client.cfg file.

What happened:  The client cannot find the client name you specified from the command line in the client configuration file.

What to do:  Check that the client name in the command line matches the client name in the client configuration file. Make sure that the client name is 15 characters or less in length and does not contain any spaces.

Client detected invalid client ID in client.cfg file.

What happened:  The client ID number must be a decimal number in the range of 1 through 1000. You enter this number in client configuration file, which you create during the installation process. In the file, you enter the information for each client on a separate line and end the line with a carriage return. The format for the file is 

client-name client-ID-number client-group-number

What to do:  Check the client configuration file to make sure you entered the number correctly there.

Client detected invalid group ID in client.cfg file.

What happened:  The client group number must be decimal number from 1 to 50. You enter this number in client configuration file, which you create during the installation process. In the file, you enter the information for each client on a separate line and end the line with a carriage return. The format is 

client-name client-ID-number client-group-number

What to do:  Check the client configuration file to make sure you entered the number correctly there.

Client is aborting.

What happened:  The client has encountered an error and is halting the NetBench test. This means your results for that test will not be valid.

What to do:  Unless the client crashed, delete the log files (.TLG, .RLG, and .CLG) and rerun the test. If the client crashed or if the error occurs again, halt NetBench on all the machines, reboot the machines, and restart NetBench.

�Client detected invalid semaphore.

What happened:  The client did not encounter the semaphore sequence it expected.

What to do:  Abort the current test. Press the Start button (this resets the semaphores) and run the test again. If you get the same error message, halt NetBench on all the machines, reboot the machines, and restart NetBench.

General error messages

The following error messages can indicate you have a problem with your network.

Invalid test code

What happened:  You should not see this error message.

What to do:  Write down exactly what was happening when you got this error message and contact NetBench Technical Support at ZDBOp. 

Cannot open file�Cannot move file pointer�Cannot write to file�Cannot read from file

What happened:  These errors often indicate a problem with your network. They also might indicate a permissions problem; in particular, a lack of the correct permissions to perform file sharing. 

What to do:  Check to make sure the correct permissions are set to allow all the machines to use the files; in particular, make sure the clients all have the correct permissions to use the shared files. You should also make sure there is sufficient memory for running NetBench. Make sure you don’t have any unnecessary applications running on the server or the clients. Halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Undefined error.�Undefined suberror.

What happened:  These error messages usually appear with the other error messages.

What to do:  In general, halt NetBench on all the machines, reboot the machines, and then restart NetBench.

Cannot allocate memory.�NetBench memory allocation failed.

What happened:  This message may indicate a problem with your file system. 

What to do:  If you get this message, make sure you have the permissions correctly set on the files. Also make sure you don’t have any unnecessary applications running in the background. Halt NetBench on all the machines, reboot the machines, and restart NetBench.

	 End of chapter



�Chapter 20  �Technical Support

This chapter explains the different ways you can contact the Ziff-Davis Benchmark Operation (ZDBOp). It also tells you how to get copies of NetBench and other Ziff-Davis benchmarks and how to order printed copies of this manual. 

Contacting ZDBOp

� XE "ZDBOp:contacting" �� XE "Ziff-Davis Benchmark Operation" \t "See ZDBOp" �� XE "Contacting ZDBOp" �If you have comments or questions about NetBench, please contact ZDBOp. You can contact ZDBOp in several ways:

�SYMBOL 183 \f "Symbol"�	If you have a modem and communications software, you can reach ZDBOp via ZiffNet. One way to access ZiffNet� XE "ZiffNet" �� XE "ZDBOp:contacting via ZiffNet" �� XE "ZDBOp:ZDBENCH forum" �� XE "ZDBENCH forum" � is by using CompuServe�SYMBOL 226 \f "Symbol"�. ZiffNet's ZDBOp forum (GO ZDBENCH) is a way for you to communicate your technical questions and comments to Ziff�Davis. (Access to CompuServe is available for a fee.)

�SYMBOL 183 \f "Symbol"�	You can fax questions� XE "ZDBOp:fax number" �� XE "Fax number for ZDBO" � and comments directly to NetBench Technical Support at the ZDBOp fax number (919-380-2879).

�SYMBOL 183 \f "Symbol"�	You can mail questions and comments to ZDBOp at the following address� XE "ZDBOp:address" �:

Ziff-Davis Benchmark Operation�One Copley Parkway, Suite 510�Morrisville, NC 27560

Attn: NetBench Technical Support

�Requesting a benchmark

You can get copies of NetBench and other Ziff-Davis benchmarks by downloading it from ZiffNet, a Ziff-Davis on-line service, or by contacting ZDBOp.

To request a benchmark from ZDBOp,� XE "ZDBOp:requesting a benchmark" �� XE "Benchmark:requesting" �� XE "NetBench:requesting NetBench" � use the Benchmark Request Form located at the end of this manual. You can fax the form to the ZDBOp dedicated benchmark request fax number (919-380-2879), or you can mail the form to ZDBOp at the address listed at the top of the form. The benchmark will arrive via third-class US mail in four to six weeks.

If you want to receive a benchmark sooner and you have a Federal Express account, include your Federal Express account number and shipping instructions on the fax form. The benchmark will arrive via Federal Express and ZDBOp will charge the cost of sending the benchmark to your Federal Express account.

Ordering a printed manual

You can also order a printed copy of this manual for a nominal fee.� XE "Manual:ordering" �� XE "ZDBOp:ordering a manual" � To order a copy of this manual or other Ziff-Davis benchmark manuals, use the Ziff-Davis Benchmarks' Manual Order Form included at the back of this manual.

End of chapter

�Appendix A  �A Checklist of  NetBench’s Tasks 

This appendix is a quick reference that contains summaries of how to  perform the basic NetBench tasks. It points you to other chapters in this manual for details on performing these tasks. 

The tasks included in this appendix are:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Using on-line help

�SYMBOL 183 \f "Symbol" \s 10 \h�	Starting NetBench

�SYMBOL 183 \f "Symbol" \s 10 \h�	Exiting NetBench

�SYMBOL 183 \f "Symbol" \s 10 \h�	Interrupting a NetBench test that is running

�SYMBOL 183 \f "Symbol" \s 10 \h�	Restarting a test mix

�SYMBOL 183 \f "Symbol" \s 10 \h�	Skipping a test mix or test suite

�SYMBOL 183 \f "Symbol" \s 10 \h�	Viewing the NetBench results

�SYMBOL 183 \f "Symbol" \s 10 \h�	Saving results

�SYMBOL 183 \f "Symbol" \s 10 \h�	Creating and editing test suites

�Using NetBench's on-line Help

� XE "Help (on-line):options summary" �NetBench's main Help includes almost all the information in this manual.  You can start the on-line Help by selecting the Help function button or choosing the drop-down menu Help. NetBench displays these options:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Help. This starts the primary on-line Help, which contains most of this manual.

�SYMBOL 183 \f "Symbol" \s 10 \h�	About. This displays NetBench's About screen. From this screen you can choose to re-read the NetBench License Agreement or to view the Credits, which list the names of the members of the NetBench development and documentation teams.

Starting NetBench

� XE "NetBench:starting (summary)" �Before you start NetBench make sure the controller and the clients have access to the common network drive where you installed NetBench. Then you must start NetBench on the controller and on the clients. We recommend that you start the controller first and then the clients.

Starting NetBench on the controller

� XE "Controller:starting (summary)" �To start NetBench on the controller:

1.	Start Windows on the controller.	

2.	Choose  the Ziff-Davis Benchmarks program group icon.

3.	Choose the NetBench icon from within that window. The main NetBench window appears.

NOTE:	Remember, you must agree to the License Agreement and register your copy of NetBench before you can run any tests. See Chapter 5 “Licensing and Registering NetBench” for more information. 

4.	Choose the Start Test function button on the main NetBench window to open the controller window. 

	Once you are at this window, you have the choice of first selecting the test suites you want to run or going to step 5

�5.	From  the controller window, choose the Start button (or choose Start from the drop-down Test menu). 

6.	Once all the clients are running NetBench, choose OK in the Connect Clients message box on the controller window.

For more information on starting NetBench on the controller, see Chapter 8 “Starting, Stopping, and Interrupting NetBench.”

Starting NetBench on the clients

At each client� XE "Clients:starting (summary)" �:

1.	From the DOS command line, change to the NetBench common directory, which contains the executables. For example:

	F:�	CD \NETBENCH

NOTE:	 If you execute NetBench without being in the common directory, NetBench won’t work even though it may appear to be working.

2.	Execute the NetBench client command line from the client. Enter:

NBDOSCLI client-name client_config_file

	where

	�SYMBOL 183 \f "Symbol"�	NBDOSCLI is the name of the NetBench client program.��SYMBOL 183 \f "Symbol"�	client-name is the name of the client as it appears in the client 	configuration file.��SYMBOL 183 \f "Symbol"�	client_config_file is the name of the client configuration file, which you 	placed in the NetBench installation directory.

	When the client program starts running, NetBench displays the client program window on that client’s screen. 

3.	Repeat these steps for each client.

4.	Once you have started NetBench on all the clients you plan to use for this test, go back to the controller and choose OK in the Connect Clients message box in the controller window. 

For more information on starting NetBench on the clients, see Chapter 8 “Starting, Stopping, and Interrupting NetBench.”

�Entering the client command line from a DOS box

If you are running Windows or Windows for Workgroups 3.11 and only plan to execute the Disk Mix, you can run NetBench from a DOS box. � XE "Clients:starting from a DOS box(summary)" �Some points to remember if you execute NetBench this way:

You must use a full screen DOS box when you enter the client command line.

If you are using Windows for Workgroups 3.11 DOS box make sure that any client caches are 4 Mb or less to avoid any problems with client-side caching.

Do not run the NIC test or any of the I/O throughput tests from a DOS box; your results will not be valid.

Exiting from NetBench

To halt NetBench� XE "Halting NetBench" �� XE "Exiting from NetBench" �� XE "NetBench:exiting (summary)" �:

Choose the option “Quit NetBench and disconnect the clients” from the Quit dialog box on the main controller window.

�SYMBOL 183 \f "Symbol"�	Choose the Quit function button from the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Choose Exit from the File menu at the main NetBench window.

�SYMBOL 183 \f "Symbol"�	Select the key sequence ALT-F4.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Select Close from the system menu.

For more information on halting NetBench, see Chapter 8 “Starting, Stopping, and Interrupting NetBench.”

Disconnecting the clients

You can disconnect all the clients� XE "Clients:disconnecting (summary)" � currently running NetBench by:

Going to the controller window.

Choosing Quit.

Selecting the option “Quit and disconnect all clients.”

You will need to use this option if any of the clients crash, either as you are starting NetBench on them or as they run. Because NetBench can’t tell when a client has gone away, you will need to disconnect all the clients and restart NetBench on all of them.

For more information on disconnecting the NetBench clients, see Chapter 9 “Running NetBench’s Tests.”

Starting a test run

Once you have NetBench executing on the controllers and the clients, you can begin a test run. Each test run can execute multiple test suites.

To start a test run� XE "Test run:starting (summary)" �:

1.	Choose Start in the controller window. You can either click on the Start button or select the Start option in the File drop-down menu. 

2.	Use the dialog boxes that appear to select the test suite (or test suites) you want to run.

3.	Once you have selected all the tests you want to include in this test run, choose OK in the Select Test Suites dialog box. NetBench begins executing the test suites you’ve selected.

For more details on choosing test suites and running them, see Chapter 9 “Running NetBench’s Tests.”

Interrupting or aborting a test suite

To interrupt a test� XE "Tests:interrupting (summary)" �:

Choose the Quit from the controller window (either the button or the item in the drop-down Test menu). 

Choose the option Abort Test. 

When you choose Abort Test, NetBench halts whichever test is running.

NetBench does not save any results for the test mixes that were running during a suite when you abort a test.

For more information on interrupting tests, see Chapter 8 “Starting, Stopping, and Interrupting NetBench.”

Restarting a test mix

You can tell NetBench to restart the mix that it is running. While the mix is running� XE "Mixes:restarting (summary)" �:

Choose Quit (either the button or the Quit option in the drop-down Test menu).

Choose the option Restart mix.

For more information on restarting a test mix, see Chapter 9 “Running NetBench’s Tests.”

Skipping a test mix

You can tell NetBench� XE "Mixes:skipping (summary)" � to skip one of the mixes in a test suite you specified. When the mix starts: 

Choose Quit (either the button or the Quit option in the drop-down Test menu).

Choose the option Skip mix.

For more information on skipping a test mix, see Chapter 9 “Running NetBench’s Tests.”

Skipping a test suite

You can tell NetBench to skip� XE "Test suites:skipping (summary)" � one of the test suites you specified. When the test suite starts:

Choose Quit (either the button or the Quit option in the drop-down Test menu).

Choose the option Skip test suite.

For more information on skipping a test suite, see Chapter 9 “Running NetBench’s Tests.”

�Selecting and running a test suite

To get to the test suite selection windows� XE "Test suites:running (summary)" �:

Either: 

If this is the first test suite you are running after you’ve started NetBench on the clients and the controller, choose OK in the Connect Clients message box. on the controller.

If you want to select test suites for another test run, choose Start.

When NetBench displays a message asking if you want to run a test suite, Choose Yes.

NetBench then displays the Select Test Suites window.

For more information on selecting and running test suites, see Chapter 9 “Running NetBench’s Tests.”

Adding test suites you want to run

From the Select Test Suites � XE "Test suites:adding (summary)" �window you can create a list of test suites you want NetBench to run. At this window:

1. 	Choose the Add button. NetBench displays the Test Suite File dialog box.

2.	Enter the name of the test suite file you want in the File Name text box.

NOTE:	You can find the NetBench standard test suite files in the SUITES subdirectory of the NetBench installation directory.

3.	Once you specify the name of the test suite file you wish to run, choose OK. NetBench adds that test suite file to the list of files you have selected and returns you to the Select Test Suites dialog box.

You can repeat this process until you have added all the test suites you want to run to the Test Suites window.

For more information on adding test suites, see Chapter 9 “Running NetBench’s Tests.”

�Removing a test suite from the list of test suite files

To remove a test suite from the list of tests� XE "Test suites:removing (summary)" �:

1.	Click on the name of that test suite so that it is highlighted.

2.	Choose the Delete button.

For more information on removing a test suite, see Chapter 9 “Running NetBench’s Tests.”

Using the pause option

The pause option� XE "Pause option:summary" � lets you tell NetBench to stop between test mixes or test suites so you can perform other tasks. When NetBench pauses, it displays the Connect Clients dialog box. 

You can specify pause options from:

�SYMBOL 183 \f "Symbol" \s 10 \h�	The Select Test Suites dialog box before you tell NetBench to start its test run.

�SYMBOL 183 \f "Symbol" \s 10 \h�	The drop-down Pause menu. You can use this menu at any point during a test run to set or change pause options.

Choose one of the following options:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Run without pausing.  NetBench executes all the test suites in this test run without stopping. Start NetBench on all your clients before you begin the test run.

NOTE: 	If you're planning to run NetBench unattended (for example, overnight), choose this option. Otherwise, NetBench will stop at the pause point you specify and wait until you tell it to start again.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Pause between mixes or Pause between test suites. NetBench stops after it completes a mix or a test suite and gives you a chance to connect more clients. 

For more information on your pause options, see Chapter 9 “Running NetBench’s Tests.”

Running the test suites

To start the test run choose the OK button.� XE "Test suites:running (summary)" � NetBench will automatically begin executing the tests listed in the Select Test Suites window. 

For more information on running test suites, see Chapter 9 “Running NetBench’s Tests.”

Monitoring a test

While NetBench is running a test suite, it displays information both in the controller window and on the client windows. � XE "Tests:monitoring (summary)" �

From the controller window, you can monitor the progress of the entire test. The squares in the client grid change color as the clients prepare to move to the next stage. In addition, NetBench displays information about which mix is running and how long it has been running. 

From the client window, you monitor the different states of the clients and how they are progressing in the mix. The client states are:

B 	Blocked. NetBench blocks a client between states to prevent one client from advancing to the next stage before the other clients are ready. For example, if Client 1 completes the test first, NetBench will block Client 1 from reporting its results until all clients have completed the test.

I 	Initializing. The client is initialing the current test mix. Initialization includes creating disk test data files, processor test files, and buffers.

R 	Running. The client is running the current mix.

S 	Sending. The client is sending results.

C 	Clean up. The client is cleaning up.

X 	Excluded. The client is excluded from the mix

E 	Error. An error has occurred.

For more information on monitoring a test, see Chapter 9 “Running NetBench’s Tests.”

Viewing test results

To view the results spreadsheet that NetBench generates by using special Excel macros:� XE "Results:viewing (summary)" �

1.	Go to the main NetBench window. 

2.	Choose the View Reports (either the button or the drop-down menu).

3.	At the View Reports dialog box, enter the name of the test suite you to view results for.

4.	Choose OK. NetBench displays the Select Reports dialog box. 

5.	Choose the reports you want to view. (NetBench always displays the first set of tables in the Select Reports dialog box.) NetBench executes special Excel macros and opens your results as a series of tables within a spreadsheet.

To save the spreadsheet you've been looking at:

1.	Choose Save As from Excel's drop-down File menu. 

2.	At the prompt, enter the name you want to save the results as with an .XLS extension. You can now open this file using Excel or any other compatible spreadsheet program.

To return to NetBench, choose Exit from the drop-down File menu in Excel.

For more information on viewing and understanding the results tables, see Chapter 12 “Working with NetBench’s Results.”

Creating and editing test suites

To work with test suites:� XE "Test suites:creating (summary)" �� XE "Test suites:modifying (summary)" �

1.	Go to the main NetBench window.

2.	Choose the Create or Edit Test Suites button. The Create or Edit Test Suite File dialog box appears. 

3.	Enter (or highlight) the name of the test suite in the File Name text box. To create a test suite, type in the name you want the file to have. (Make sure you give all your test suite files a .TST extension; otherwise, NetBench will not be able to display the results tables.)

4.	Select OK. 

4a.	If you entered a file name that does not exist, NetBench will ask you if you want to create a new file. Select OK if you want to create a new test suite.

�5. 	The Mixes in Test Suite window appears on your screen. This window lists all the test mixes included in the test suite file you opened. If you are creating a new test suite, NetBench does not list any mixes in this window.

	From this window, you can:

Create a mix to add to the test suite. Choose the Create new mix button. NetBench displays the Mix Definition window.

Edit an existing mix. 1) Select (highlight) the mix you want to edit from the list of mixes. 2) Choose the Edit selected mix button. NetBench displays the Mix Definition window.

Copy mixes from another test suite into this test suite. Choose the Copy mixes button. NetBench displays the COPY TEST SUITE FILE dialog box. 

a.	Enter the name of the test suite you want to copy mixes from. NetBench displays the Copy Mixes window. 

b.	Highlight all the mixes in the Copy Mixes window that you want to add to your test suite. 

c.	Choose OK. NetBench returns you to the Mixes in Test Suite window and adds the mixes you selected to the list of mixes.

Delete a mix from the test suite. 1) Select (highlight) the mix you want to delete from the list of mixes. 2) Choose the Delete selected  mix button. 

Once you have performed these steps, you are ready to set the parameters for the mix and the test it runs. You do this from the Mix Definition window, which appears when you choose either the Create new mix or Edit selected mix button.

For more information on creating and editing test suites, see Chapter 11 “Creating Your Own Test Suites.”

�Setting the mix parameters in the �Mix Definition window

The next sections describe the parameters you can set for the mix and the test it runs. 

Specifying the Mix Name

Enter the Mix Name in the box next to the title Mix Name� XE "Mix name:specifying (summary)" � in the Mix Information section of the screen. 

This name can be any alphanumeric entry up to 19 characters long. You do not have to enter a Mix Name; however, it is a good practice to do so.

For more information, see the section “Specifying the Mix Name” in Chapter 11 “Creating Your Own Test Suites.”

Setting the test duration information

To set the duration time for the test enter the following values as either seconds or iterations (where 1 iteration equals one file operation):

�SYMBOL 183 \f "Symbol"�	Ramp up. � XE "Ramp up:setting (summary)" �Enter the amount of time you want NetBench to ignore at the beginning of the mix. Try to select a value that gives the server enough time to have received and responded to at least one request from all the clients included in the test. The more clients you have, the longer this time needs to be.

�SYMBOL 183 \f "Symbol"�	Ramp down. � XE "Ramp down:setting (summary)" �Enter the amount of time you want the server to ignore at the end of the mix. Try to select a value that begins just as clients are finishing the tests. You want your test score to reflect how well the server handled file requests while all the clients were running tests.

�SYMBOL 183 \f "Symbol"�	Length. � XE "Length:setting (summary)" �Enter the minimum amount of time you want the test to run. (Remember that once the test time is up, NetBench will continue running the test until it finishes the last iteration.) The time you enter here will include the Ramp Up and Ramp Down time. 

For more information, see the section “Entering duration information for a mix” in Chapter 11 “Creating Your Own Test Suites.”

�Setting the timing information

To set the timing information for the test enter the following values (remember that all time is in seconds):

�SYMBOL 183 \f "Symbol" \s 10 \h�	Delay. � XE "Delay time:setting (summary)" �Enter the maximum amount of time you want a client to wait before checking starting the next test once the controller tells all the clients they can begin. Each client uses the number you specify here to generate a pseudo-random number between zero and this number. That is the amount of time the client waits before beginning the test. This way, not all the clients start the test at exactly the same time.

�SYMBOL 183 \f "Symbol"�	Think time. � XE "Think time:setting (summary)" �Enter the number of seconds or fractions of a second a client will wait after performing one chunk of work before it performs another chunk of work. NetBench implements Think time differently for each test. In general, the smaller the value for Think time, the more the test stresses the server. 

For more information on Delay and Think time, see the section “Specifying the timing information” in Chapter 11 “Creating Your Own Test Suites.”

Entering client path names

Enter the number of clients� XE "Clients:entering path names (summary)" � you want in a mix and the path names for their data files from Client Information part of the Mix Definition screen.

NOTE:	To maximize the Client Information section of the screen, select the up-caret in the top right corner of the section on the line with the heading Client Information.

1.	Enter a value for Total number of clients. You must enter a number here before you can use the Copy menu option Copy path from template. If you choose either of the Copy menu options Copy paths from ASCII file or Copy paths from another mix, NetBench will automatically enter the total number of clients for you. These options are explained in step 2.

NOTE:	NetBench will run the mix with fewer clients if you don't have the maximum number of clients connected in to the server.

�2 	Enter the data file path names for each client. Each client must have a unique data file path name. Make sure that you have privileges for the directory you specify and that the directory path exists valid.

NOTE:	If you use any of the standard NetBench test suites, you will need to create a directory structure for the client path names that uses the form f:\clients\client1...f:\clients\client60 and f:\clients\shared. See the section “Creating the NetBench directory structure” in Chapter 4 for more information.

	You have four options for entering the data file path names. From the Copy menu you can choose one of the following three options, each of which lets you enter all the path names for the clients at one time:

�SYMBOL 183 \f "Symbol"�	Copy path from template. In the dialog box that appears, enter the base name for the client data files. End the name with an asterisk (*), which tells NetBench to enter the client number. For example, if you enter f:\clients\client* as your template, NetBench will create the data files f:\clients\client1, f:\clients\client2, and so on until it has a created a file for the total number of clients you specified.

�SYMBOL 183 \f "Symbol"�	Copy paths from ASCII file. In the dialog box that appears, enter the name of your path name file. NetBench then inserts all those client path names in the Data file pathnames list in the Mix Definition window. If this file contains more client path names than you specified for the total number of clients in step 1, NetBench resets the total client count to match the number of path names in the file. Thus, if you had specified a data file with 4 clients and you supply an ASCII file with 8 clients, NetBench sets the total number of clients to 8 and enters all 8 path names.

	�Remember that, before using this option, you must create a text file with the extension .pth. In this file, put each path name to a client’s data file on a separate line. End each line with a carriage return. 2) Select this file in the COPY PATHS FROM A FILE dialog box.

�SYMBOL 183 \f "Symbol" \s 10 \h�	Copy from another mix. 1) In the COPY TEST SUITE FILE dialog box that appears, enter the name of the test suite file containing the mix you want to copy client path names from. 2) In the Copy Mixes window, highlight the name of that mix. 3) Choose the option Client information (if you choose Entire mix, NetBench copies all of the information for that mix to the Mix Definition window, not just the client information. 4) Choose OK. If the number of clients in the mix doesn’t match the total number of clients you specified in step 1, NetBench resets the total client count to match the number in the mix. It doesn’t matter of whether the number of clients in the mix is higher or lower than the one you specified.

	You can type in a path name for each client. To do this, click on each client number. NetBench then displays the number in the Client# box and lets you enter a path name in the Data file path names box.

To modify an existing data file path name, click on the client number. NetBench places that client number in the Client# box and the current path name for that client's data file in the Data file path names box. You can then change that path name.

For more information, see the section “Entering client information” in Chapter 11 “Creating Your Own Test Suites.”

Defining a test

� XE "Tests:defining (summary)" �Each mix runs one NetBench test. You can vary the parameters for each test. The tests you can choose and their individual parameters are:

Disk Mix. The options for this test are:

	Workspace Size. Enter the size workspace you want NetBench to create for the Disk Mix. This size can be from 15 Mb to 100 Mb. At the beginning of the test, NetBench creates a test tree the size you specify here. To calculate the total disk space required, add about 1.5 Mb to the value you enter here and multiply that number by the number of clients you plan to run in the mix.

	�Save Workspace. Select Yes if you want NetBench to save the workspace once it finishes the Disk Mix. This way you can use the same workspace the next time you run NetBench so you don’t have to wait while NetBench creates it. Select No if you want NetBench to delete the workspace each time it finishes the Disk Mix and then recreate the workspace if you execute the Disk Mix again. The NetBench standard test mixes create the workspace for the first mix and use the Save option for the next mixes until NetBench reaches the last mix. After finishing the last mix, NetBench deletes the workspace.

	Shared Directory. Enter the pathname to the shared directory where you want NetBench to create the shared Disk Mix test files. All of the clients must be able to access this directory.

Random Read. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. (Remember, if you specify User Defined data, NetBench expects to find a 16 Kb file called PATTERN.DAT that you created in the installation directory. See the section “Adding a user-defined data seed PATTERN.DAT.)

Random Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. (Remember, if you specify User Defined data, NetBench expects to find a 16 Kb file called PATTERN.DAT that you created in the installation directory. See the section “Adding a user-defined data seed PATTERN.DAT.)

�Random Read/Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read/write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 bytes.

	Read/Write Ratio. Enter the ratio for the number of reads you want NetBench to perform for each write it performs.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. (Remember, if you specify User Defined data, NetBench expects to find a 16 Kb file called PATTERN.DAT that you created in the installation directory. See the section “Adding a user-defined data seed PATTERN.DAT.)

Sequential Read. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. (Remember, if you specify User Defined data, NetBench expects to find a 16 Kb file called PATTERN.DAT that you created in the installation directory. See the section “Adding a user-defined data seed PATTERN.DAT.)

Sequential Write. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to write at one time. You can specify a byte size of from 1 byte to 32768 bytes.

	File Size. Enter the size of the initial test data file you want NetBench to create. You can specify a byte size of from 1 Kb to 20480 Kb.

	Data Pattern. Select the type of data you want NetBench to use to create this file. You can choose Text, Binary, or User Defined. (Remember, if you specify User Defined data, NetBench expects to find a 16 Kb file called PATTERN.DAT that you created in the installation directory. See the section “Adding a user-defined data seed PATTERN.DAT.)

�NIC. The options for this test are:

	Request Size. Enter the number of bytes of data you want NetBench to read at one time. You can specify a byte size of from 1 byte to 32768 bytes.

For more information on the NetBench tests and their parameters, see the section “Defining Test Mix Definitions” in Chapter 11 “Creating Your Own Test Suites” and Chapter 16 “NetBench’s Tests.”

Including client groups

To restrict the mix to certain client groups� XE "Clients:specifying groups (summary)" �� XE "Client groups:specifying groups (summary)" �� XE "Group numbers:including in a test (summary)" �, click on the group number or numbers in the Included Groups section of the Mix Definition window. 

You can also use options in the drop-down Groups menu to:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Select all groups of clients to be in the mix (this has the same effect as selecting no groups). If you plan to use most groups in the mix, you can choose Set all and then just click on the group numbers you don't want included. 

�SYMBOL 183 \f "Symbol" \s 10 \h�	Clear all the groups you had specified. Clear all lets you remove the current group assignments and set the only the ones you want, if any.

For more information, see the section “Including client groups” in Chapter 11 “Creating Your Own Test Suite.”

Copying mixes into a test suite

You can copy mixes from other test suites into an existing test suite.� XE "Mixes:copying (summary)" � 

1.	There are two ways to copy mixes. (Both of these options display the COPY TEST SUITE FILE dialog box.) You can:

�SYMBOL 183 \f "Symbol"�	Select the Copy from another mix option from the Copy drop-down menu in the Mix Definition screen. This option copies either an entire mix or the client information part of a mix to the Mix Definition window.

�SYMBOL 183 \f "Symbol"�	Select the Copy mixes button in the Mixes in Test Suite window. This option copies one or more mixes from a test suite you specify into the current suite.

�2.	At the COPY TEST SUITE FILE dialog box, enter the name of the test suite that contains the mix you want to copy and choose OK.

	If you used the Copy from another mix option from the Copy drop-down menu, then NetBench displays the Copy Mix window. You can only copy either one mix or the client information from a mix. Select a mix and then click on the information you want to copy.

	If you used the Copy mixes button in the Mixes in Test Suite window, NetBench displays a Copy Mixes window. At this window you can select multiple mixes that you want to copy. Just click on the names of the mixes you want to copy. Then click on OK.

For more information, see the section “Copying mixes into a test suite” in Chapter 11 “Creating Your Own Test Suite.”

Deleting mixes from a test suite

You delete mixes from the test suite using the Mixes in Test Suite window.� XE "Mixes:deleting (summary)" �

To delete a mix from a test suite, click on the mix name and then choose the Delete selected mix button. NetBench deletes the mix you select from the list.

For more information, see the section “Deleting mixes from a test suite” in Chapter 11 “Creating Your Own Test Suite.”

End of appendix

�Glossary

Bytes per second� XE "Bytes per second (NetBench results):definition" �

The unit of measure NetBench uses to report its results. (Some places may convert their NetBench results to bits per second. To do this, they multiply the bytes per second results NetBench returns by eight, which is the number of bits in one byte. Once you have bits per second rate, you can convert it to a kilobits per second rate by dividing it by 1024. You can then convert the Kbps rate to a megabits per second rate by dividing it by 1024 again. For example, if you start with a NetBench result of 169677.626, you can perform the following operations to convert your score: 169677.626 * 8 = 1357421.008 bits per second; 1357421.008 / 1024 = 1325.606 Kbps; 1325.606 / 1024 = 1.294 Mbps.)

Client� XE "Client:definition" �� XE "Clients:definition" �

A system that makes requests of a server. A client in NetBench is one of several PCs running DOS that make file requests of the server by executing the NetBench client program. When you run NetBench, keep in mind that a client is not usually equivalent to an actual user. Because NetBench uses stress tests that pelt the server with requests, one client can tax the server as much as several users would.

Client configuration file� XE "Client configuration file:definition" �

A text file you create that contains information about each client. This file contains the client’s name, ID number, and group number. This file resides in the NetBench installation directory.

Client grid� XE "Client grid:definition" �

A group of numbered squares located in the upper left quadrant of the controller window. The numbers correspond to the client ID numbers. The color of the square indicates which stage of the test the client is in. If you click on a client’s square, NetBench displays information about that client. NetBench displays this grid in four sizes: 1 to 160, 1 to 260, 1 to 400, and 1 to 1,000 (when the window is this size, you cannot see the individual client numbers). NetBench bases the size of the grid on the highest client ID number that is running NetBench.

Client group number� XE "Client group number:definition" �� XE "Group numbers:definition" �

The number telling NetBench which group a client belongs to. You can assign multiple clients to the same groups. NetBench lets you create up to 50 client groups. You can use the group number when you set test parameters. You can tell NetBench to only use clients in the test that have the group numbers you specify.

Client ID number� XE "Client ID number:definition" �� XE "ID number:definition" �

A unique number that you give each client. NetBench displays this number in a square on the client grid on the controller window. When you click on that square, NetBench displays information about that client. In addition, by checking the color of the square, you can see what stage the client is at in the test.

Client name� XE "Client name:definition" �

A unique name that you give each client. The client name can be up to 19 alphanumeric characters long. Do not place any spaces in the client name. You supply the client name when you enter the NetBench client command line at each client. NetBench then looks up this client in the client configuration file.

Client window� XE "Client window:definition" �

The window that appears on each client so that you can monitor the client’s status as the test runs. Among the information this window displays is a large, block letter that tells you which stage in the test that client is at. You do not enter anything from this window.

Controller� XE "Controller:definition" �

A PC running Microsoft Windows 3.1 and the NetBench controller application. From the controller you can start, stop, and monitor the NetBench tests. Unlike the clients, the controller does not run any of the NetBench tests and does not contribute to the results.  

Controller window� XE "Controller window:definition" �

The window that appears when you choose the function button Start Test from the main NetBench window on the controller. You use this window to execute test suites and to monitor the progress of the test mixes. The client grid in this window shows the state of all the clients who are connected to the server for the NetBench test.

�Delay time� XE "Delay time:definition" �

The mix parameter that specifies the amount of time in seconds (or fractions of seconds) that the client waits before starting a test once the controller tells the clients to start. When you set the Delay time parameter, each client takes that value and generates a pseudo-random number. This way the Delay time can vary for each client.  As a result, when you set Delay time, you stagger the clients' initial requests to the server instead of overloading the server with a burst of requests at the beginning of each mix. 

Deviation 

See variance.

Device driver� XE "Device driver:definition" �

Software that allows your operating system to work with different hardware devices, such as a mouse, a printer, or a network adapter. Each PC can have multiple device drivers.

Directory structure� XE "Directory structure:definition" �

The NetBench tests always require that you set up a directory structure on a shared network drive that matches the client path names and shared workspace path name you supply when you set the test parameters. If you plan to use the standard NetBench test suites, you will need to set up the directory structure they look for before you can run the tests.

Disk Mix� XE "Disk Mix:definition" �

A NetBench 3.01 test that provides you with the primary measure of your server’s file I/O performance. The Disk Mix runs a series of tests based on information gained from profiling actual applications. As a result, the Disk Mix exercises your file server the way real users do, but much more intensely. 

File redirector� XE "File redirector:definition" �

Software that runs on a  PC and intercepts file requests intended for a server rather than a client PC’s hard disk. The redirector gets all the file requests for the networked drive it handles. If a request isn’t for that drive, the redirector passes the request to DOS, which then gets the file from the local hard disk. NetBench works by issuing a request for a file operation for a specific file.  

File Size� XE "File Size parameter:definition" �

This test parameter indicates how large the test data file is that NetBench creates. All of the tests except the Disk Mix and the NIC test let you specify a file size.

�Knee� XE "Knee (results curve):definition" �

The point in a results curve where the throughput no longer increases as you add clients; it either begins decreasing or flattens out. 

I/O� XE "I/O:definition" �

Input/output operations, such as reading from and writing to a file. 

I/O throughput tests� XE "I/O throughput tests:definition" �

This is the name used to refer to the Random Read, Random Write, Random Read/Write, Sequential Read, and Sequential Write tests. Each of the four read and write tests focuses on one I/O activity ( either reading a specified number of bytes from a file or writing a specified number of bytes to a file. The Random Read/Write both reads and writes a specified number of bytes to and from a file. It performs one write operation for a specified number of read operations based on the Read/Write ratio you supply when you set up the test.

Installation directory� XE "Installation directory:definition" �

The shared network directory where you install all the NetBench code, including the controller program and the client program. You do not install any programs on the controller or the clients. As a result, the controller and all of the clients must have access to this directory. 

Iteration� XE "Iteration:definition" �

When used in connection with an I/O throughput test or the NIC test, an iteration is one file operation. For example, if you’re running the NIC test, an iteration is one sequential read operation; if you’re running the Random Read/Write test, an iteration is one complete read/write operation. However, when you use iteration in connection with the Disk Mix test, iteration means one complete execution of the Disk Mix. In other words, NetBench must execute each of the scripts included in the Disk Mix to complete one iteration.

Length� XE "Length:definition" �

This mix parameter tells NetBench how long to run the test. You specify Length as either seconds or number of iterations. If you specify Length as seconds, NetBench runs the test for at the least that many seconds. If you use iterations, then the test executes that number of iterations and stops. Length includes both Ramp up and Ramp down time. Because NetBench always finishes the iteration in progress, your test may actually run slightly longer than the amount of time specified by the Length parameter.

�Main NetBench window� XE "Main NetBench window:definition" �

This is the first window that appears on the controller when you start NetBench. This window contains six function buttons, two drop-down menus, and the NetBench logo.

Market-centered tests� XE "Market-centered tests:definition" �

A way of defining tests so that they reflect how typical users use common DOS applications. To create market-centered tests, ZDBOp took leading software applications and profiled them. We then used this information to create the test scripts for the Disk Mix so that it would exercise your file server the same way you are likely to use it.

Mean� XE "Mean:definition" �

This is the average of all the client scores for a particular test mix.

Mix Definition window� XE "Mix Definition window:definition" �

The window where you define the parameters for your test mix. In this window you enter the mix name; values for the Ramp up, Ramp down, Length, Delay, and Think time parameters; the number of clients in the mix; the path names to directories where NetBench will create the test data files; the group numbers you want NetBench to include in the mix; and  the type of test and its parameters.

Network hardware� XE "Network hardware:definition" �� XE "Network:hardware" �

The physical cable links and network adapters that enable PCs and the server to communicate. Two common types of network hardware are Ethernet and Token Ring.

Network protocol stack� XE "Network protocol:definition" �

Software that acts as an intermediary between the redirector and the device driver/network hardware. The network protocol stack provides services such as packetization, sequencing, and error handling. This software is on the client and the server and allows the two to communicate via a set of strictly defined rules. Examples of network protocols are TCP/IP and IPX/SPX. NetBench works with whichever protocol you use on your system; it does not require a special network protocol. For results that best represent your system, you should use the default network protocol for your operating system.

Parameters

See Test parameters.

Processor scaling� XE "Processor scaling:definition" �

This is a procedure that deals with how well performance improves as you add processors.

Profiling� XE "Profiling:definition" �

A technique where you record operations an application performs. NetBench used disk profiling to record disk activity and create the Disk Mix.  

Ramp down� XE "Ramp down:definition" �

This mix parameter specifies the amount of time or the number of iterations at the end of a mix during which NetBench ignores any file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

Ramp up� XE "Ramp up:definition" �

This mix parameter specifies the amount of time or number of iterations at the beginning of the mix during which NetBench ignores any network file operations that take place. NetBench only records the throughput for operations that occur once Ramp up ends and before Ramp down begins. This way you avoid having your test results skewed because the server load for the first few clients and the last few clients was very light.

Request Size� XE "Request Size parameter:definition" �

This test parameter indicates how many bytes NetBench requests in each read or write I/O request. For example, you can specify a sequential read test with a request size of 1024 bytes. As it performed the test, NetBench would read 1024 bytes of the file at one time. All of the tests except the Disk Mix let you specify a Request Size.

Semaphore� XE "Semaphore:definition" �

In NetBench, this a programming signal that the controller and clients use for synchronizing which action to take next. For example, when all the clients are ready to start a test, the controller creates an execute test semaphore. The clients check this semaphore and then begin executing the correct test. Because NetBench can only execute file commands, these semaphores are done using files.

Server� XE "Server:definition" �

The machine running your server software (NetBench does not include a server program). This machine is a repository of files. The clients can access these files in their native formats (i.e., the files look exactly the same on the server as they do on the client). 

�Standard deviation� XE "Standard deviation:definition" �

The amount by which test scores differ from the mean of the test scores. You can use the standard deviation to determine how even the service is on your server. In general, the smaller the standard deviation, the more even the service is on your server.

Stress test� XE "Stress tests:definition" �

A test that exercises the server in less time and using fewer clients than monitoring a server’s day-to-day performance would take. With a stress test, you can place an arbitrarily large amount of work on the server. By using stress tests, NetBench lets you compare systems in a relatively short period of time using a small number of clients.

Synthetic benchmark� XE "Synthetic benchmark:definition" �

A test that mimics the operations in an application without actually running the application. For example, the NetBench Disk Mix runs special scripts that execute file operations. A synthetic benchmark is scaleable and easily controllable. You can select the operations you want to focus on (in NetBench’s case, these are network file operations). In addition, you can get a meaningful measure of how well your file server performs these operations in less time that it would take to actually run the applications.

System throughput� XE "System throughput:definition" �

The amount of work the server does and the number of clients receiving service in a given time.

Test� XE "Test:definition" �

NetBench provides seven individual tests that you can use to create test mixes. These are the Disk Mix, Sequential Read, Sequential Write, Random Read, Random Write, Random Read/Write, and NIC. You can set parameters for each test to tell NetBench how to execute it.  

Testbed� XE "Testbed:definition" �

The testbed consists of the client PCs and the network hardware that connects them to the server.

Test mix� XE "Test Mix:definition" �� XE "Mixes:test mix definition" �

A single NetBench test for which you have set all of the test parameters. You can create multiple test mixes. You can vary the test parameters each time you create a test mix.

�Test parameters� XE "Test parameters:definition" �

The variables you can set for each test. These variables can include the length of time you want the test to run, the path names to the client’s private workspace, the size of the test data files, the type of data NetBench uses to create the test data files, and so on. You set the test parameters from the Mix Definition window. 

Test run� XE "Test run:definition" �

The period of time when NetBench is actually executing test suites. A test run can consist of one or more test suites. When NetBench finishes executing all the currently selected test suites, you can select more test suites and begin another test run. 

Test suite� XE Test suite":definition" �

One or more test mixes that NetBench executes one after the other during a test run. 

Think time� XE "Think time:definition" �

This mix parameter tells NetBench how long to wait before performing the next chunk of work. In general, the smaller the Think time value, the more the test stresses the server. Each test implements Think time in the most appropriate way for that test; however, this means that different tests implement Think time differently. For an example, the Sequential Read test implements Think time when it reaches the end of the file. The Random Read test implements Think time after each read operation. As a result, if you set the Think time parameter to .4 seconds for both these tests and kept all the other parameters the same, the Sequential Read test will stress the server more because it pauses fewer times for Think time.

Throughput� XE "Throughput:definition" �

The number of bytes a client transferred to and from the server each second. NetBench measures throughput by dividing the number of bytes moved by the amount of time it took to move them. NetBench reports throughput as bytes per second.

User-defined data� XE "User-defined data parameter:definition" �

This test parameter tells NetBench to use the file PATTERN.DAT (located in the installation directory) as a seed file for creating the test data file. PATTERN.DAT is a file you must create; NetBench does not supply it. This file must be 16 Kb in size and you must place it in the installation directory.

�Variance � XE "Variance:definition" �

This is how far a client’s score is from the mean of a NetBench test. You can use variance to determine what type of service that client has received during the test. If the variance is small, the client received fairly even service. 

Workload� XE "Workload:definition" �

The requests the clients make of the server. We designed the workload for NetBench’s tests to accurately reflect the network file operations of actual applications. You can affect how heavy the workload is on the server by the test parameters you set (specifically, the Think time parameter) and the number of clients included in the test. If you decrease the Think time parameter, you can stress the server with fewer clients.

Workspace� XE "Workspace:definition" �

NetBench’s tests use a private workspace (directory) where each client can set up its test data files and a public workspace (directory) where one client sets up a data file that all the clients access or where NetBench creates the public directories that the Disk Mix uses. The tests use the individual client workspaces for private file access tests and the public workspace for shared file access tests.

End of glossary
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