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WARNING REGARDING MEDICAL AND CLINICAL USE
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National Instruments products are not designed with components and testing intended to ensure alevel of reliability
suitable for use in treatment and diagnosis of humans. Applications of National Instruments products involving
medical or clinical treatment can create a potential for accidental injury caused by product failure, or by errors on the
part of the user or application designer. Any use or application of National Instruments products for or involving
medical or clinical treatment must be performed by properly trained and qualified medical personnel, and all
traditional medical safeguards, equipment, and procedures that are appropriate in the particular situation to prevent
serious injury or death should always continue to be used when National Instruments products are being used.
National Instruments products are NOT intended to be a substitute for any form of established process, procedure, or
equipment used to monitor or safeguard human health and safety in medical or clinical treatment.
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About This Manual

This manual contains instructions for installing and configuring the NI -V XI bus interface
software for the V X1pc-486 and Windows. The NI-V X1 software works with all models of the
Model 200 Series and the Model 500 Series of the National Instruments V X1pc-486 embedded
computers.

How to Use This Documentation Set

Getting Started wit NI-VXI Software
Your VXIpc-486 Getting Started
Model 500 Series Manual

l: : Install and

Install and |
Configure gofrtlflgure NI-VXI
VXlpc-486 oftware

|| NI-vXI Text Utilitie NI-VXI DOS Utilitie | NI-VXI Software
| | Reference Manua Reference Manual|| | Reference for C
I
: OR |
NI-VXI
| | VXITEDIT and VXIEDIT and VIC | Overview and
| (ISR Descriptions | Function
Descriptions ) Descriptions
&

Begin by reading Getting Sarted with Your VXIpc-486 Model 500 Series to guide you through
the installation and configuration of the hardware. If you are using aModel 200 Series

V X1pc-486, you should use Getting Started with Your Model 200 Series VVXIpc-486 and the

NI -VXI Software for Windows as your hardware reference. The software configuration requires
that you first complete the installation and configuration of the hardware.

Use this manual when you are ready to install and configure the NI-V XI software for Windows
on the VXlpc-486. If you are using aModel 200 Series V XIpc-486, you can use either this
manual or your Model 200 Series manual as a software reference.

When you are familiar with the material in this manual, you can begin to use the NI-VXI
Software Reference Manual for C. Chapter 1, Introduction to VXI, and Chapter 2, Introduction
to the NI-VXI Functions, present the concepts of VXI and prepare you for detailed explanations
of the NI-VXI functions. Study the descriptions of each function given in Chapters 3 through
13 to fully understand the purpose and syntax of each function. Use the interactive utilities
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About This Manual

described in the NI-VXI DOS Utilities Reference Manual and the NI-VXI Text Utilities Reference
Manual to learn more about the capabilities of the NI-V X| software.

Usethe NI-488.2 User Manual for Windows as a guide for installing, configuring, and using the
NI-488.2 GPIB Taker/Listener/Controller software. Because the GPIB port on the VXIpc-486 is
compatible with the National Instruments AT-GPIB plug-in board for ISA computers, we have
included the manual Getting Sarted with Your AT-GPIB/TNT and the NI -488.2 Software for
Windows with your VXIpc-486 kit. Refer to the VXIpc-486 Documentation Notice: AT-GPIB
and Windows Compatibility for more information about using this documentation.

Organization of ThisManual

Thismanual is organized as follows:

» Chapter 1, Introduction, is an overview of the NI-V XI software for the V X1pc-486 and
Windows.

» Chapter 2, NI-VXI Software Installation, describes how to install the NI-V XI software on the
V Xlpc-486 embedded computer.

» Chapter 3, NI-VXI Software Configuration, contains instructions for configuring the NI-V XI
software for the VXIpc-486 computer.

» Chapter 4, Using NI-VXI with Windows, discusses programming information for you to
consider when devel oping applications that use the NI-VXI driver.

* Appendix A, NI-VXI Software Overview, lists al the programs and files located on the
NI-VXI distribution diskette.

e Appendix B, Common Questions, answers common guestions you may have when using the
NI-VXI bus interface software on the V X1pc-486 platform.

» Appendix C, Troubleshooting, addresses system-related problems you may encounter when
using the NI-V X1 bus interface software on the V X1pc-486 platform.

e Appendix D, Customer Communication, contains forms you can use to request help from
National Instruments or to comment on our products and manuals.

* The Glossary contains an aphabetical list and description of terms used in this manual,
including acronyms, abbreviations, metric prefixes, mnemonics, and symbols.

* The Index contains an a phabetical list of key terms and topics in this manual, including the
page where you can find each one.
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About This Manual

ConventionsUsed in This Manual

The following conventions are used in this manual:

bold Bold text denotes menus, menu items, and dialog box options.

italic Italic text denotes emphasis, a cross reference, or an introduction
to akey concept.

nonospace Text in monospace font is used for the proper names of programs,

subprograms, filenames, and extensions.

bol d nonospace Bold text in this font denotes the messages and responses that the
computer automatically prints to the screen.

bold italic Bold italic text denotes a note, caution, or warning.

< Angle brackets enclose the name of a key on the keyboard—for
example, <Esc>.

<Tab> Key names are capitalized.

Abbreviations, acronyms, metric prefixes, mnemonics, symbols, and terms are listed in the
Glossary.

Related Documentation

The following documents contain information that you may find helpful as you read this manual:
* |EEE Sandard for a Versatile Backplane Bus. VMEbus, ANSI/IEEE Standard 1014-1987

* VXI-1, VXlbus System Specification, Rev. 1.4, VXlbus Consortium, National Instruments
part number 350083-01

* VXI-6, VXIbus Mainframe Extender Specification, Rev. 1.0, VXIbus Consortium, National
Instruments part number 340258-01

Customer Communication

National Instruments wants to receive your comments on our products and manuals. We are
interested in the applications you develop using our products, and we want to help if you have
problems with them. To make it easy for you to contact us, this manual contains comment and
configuration forms for you to complete. These formsarein Appendix D, Customer
Communication, at the end of this manual.
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Chapter 1
| ntroduction

This chapter describes the NI-VXI and NI-488.2 software kits for the VX1pc-486 and Windows,
lists what you need to get started, and lists optional software you can order from National
Instruments. Y ou should already have installed and configured the V X1pc-486 embedded
computer according to the instructions in Getting Sarted with Your VXIpc-486 Model 500
Series.

Note: If you areusing a Model 200 Series VXIpc-486, you should use Getting Started
with Your Model 200 Series VXIpc-486 and the NI-VXI Software for Windows as
your hardware reference whenever this manual refersto Getting Started with Your
VXIpc-486 Model 500 Series.

The VXl pc-486, an embedded computer based on the Industry Standard Architecture (ISA), is
a high-performance, easy-to-use platform for VXIbus systems, featuring complete V XI
functionality through interactive utilities and C function calls. In addition, the V X1pc-486 has
an |EEE 488 interface that is compatible with the NI1-488.2 architecture.

The NI-V X1 software for Windows works with all models of the Model 200 Series and M odel
500 Series of the VXIpc-486. The mgjor difference in the modelsis the type and speed of the
microprocessor. Because the software works on all Model 200 and Model 500 Series V X1pc-486
machines, you may use this manual as a software reference for any of these models. However,
Getting Started with Your Model 200 Series VXIpc-486 and the NI-VXI Software for Windows
contains both hardware and software information.

© National Instruments Cor poration 11 NI-VXI Software for VXIpc-486 and Windows
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Chapter 1 Introduction

Optional Software

In addition to the NI-V XI bus software for Windows, you can order the LabVIEW or
LabWindows®/CV1 software from National Instruments for your VX1pc-486. These programs
match the modular virtual instrument capability of VXI and can reduce your V XIbus software
development time. LabVIEW is acomplete programming environment that departs from the
sequential nature of traditional programming languages and features a graphical programming
environment. LabWindows/CV1 is an interactive C development environment for building test
and measurement and instrument control systems. It includes interactive code-generation tools
and a graphical editor for building custom user interfaces.

Both LabVIEW and LabWindows/CV1 include all the tools needed for instrument control, data
acquisition, analysis, and presentation. When you order LabVIEW or LabWindows/CV1, you
also get more than 300 compl ete instrument drivers, which are modular, source-code programs
that handle the communication with your instrument so that you do not have to learn the
programming details.

The LabVIEW for Windows VXI Development System contains the following components:

e LabVIEW for Windows Full Development System
e LabVIEW for Windows V XI Library
e LabVIEW for Windows/Sun VXI Instrument Library

The LabWindows/CV1 for Windows, VXI Development System contains the following
components:

e LabWindows/CVI for Windows Full Development System
e LabWindows/CVI for Windows VXI Library
* LabWindows/CVI for Windows Instrument Library

Y ou can also order the Super VGA Video Option for your VXIpc-486 Model 500 Series. You
can benefit from the improved graphic image from Super VGA if you want to edit or view an
especially complex image in graphics or CAD programs. |f you ordered your V X1pc-486 with
Super VGA aready installed, you must modify the system settings as described in Appendix H,
Configuring the Super VGA Option, of Getting Started with Your VXIpc-486 Model 500 Series.
That appendix also includes installation instructions in case you order this option at alater date.

NI-VXI Software Description

The VXIpc-486 Series computers are compatible with numerous software packages and tools
available for general-market computers. To program VXI directly, you can use the NI-V XI bus
interface software included with thiskit. The NI-VXI software for the V XIpc-486 and Windows
includes a Resource Manager, an interactive VXI resource editor program, a comprehensive
library of software routines for VX1/VME programming, and an interactive control program for
interacting with the VXlIbus. Y ou can use this software to seamlessly program multiple-
mainframe configurations and have software compatibility across avariety of VXI/VME
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Introduction Chapter 1

controller platforms. Y ou can use the same software with any model in the Model 200 Series
or Model 500 Series of the V X1pc-486.

NI-488.2 Softwar e Description

The NI1-488.2 software kit for the V X1pc-486 and MS-DOS/Windows gives you accessibility to
the industry-standard NI-488.2 software for controlling external GPIB instruments through the
GPIB port on the front panel of your VXIpc-486. The VXIpc-486 Documentation Notice:
AT-GPIB and Windows Compatibility directs you to the appropriate sections of the NI-488.2
documentation for information about using the capabilities of the AT-GPIB in your system.

NI-VXI Software for VXIpc-486 and Windows 1-4 © National Instruments Cor poration



Chapter 2
NI-VXI| Software |l nstallation

This chapter contains instructions for installing the NI-V X1 software for the V XIpc-486 and
Windows. Your VXIpc-486 is shipped from the factory with MS-DOS, Windows, NI-V X1, and
NI-488.2 software aready installed on the hard disk. The information on installing the NI-VXI
software is included in this chapter should you ever need to reinstall it. For instructions on
installing MS-DOS and Windows, refer to the documentation included in your Microsoft DOS
and Windowskit. Because the V XIpc-486 built-in GPIB port is compatible with the industry -
standard AT-GPIB plug-in GPIB interface board for PC AT computers, please refer to Getting
Sarted with Your AT-GPIB/TNT and the NI-488.2 Software for Windows for information about
using the capabilities of the AT-GPIB and the NI-488.2 software in your system.

For alist of al the filesand programs, refer to Appendix A, NI-VXI Software Overview. If you
encounter problems using the NI-V X1 software, consult Appendix B, Common Questions, and
Appendix C, Troubleshooting.

| nstalling the Softwar e

The VXIpc-486 is shipped with Windows and the NI-V X1 software installed on the hard disk.
Unless you need to reinstall part or al of the NI-V X1 files, skip this chapter and continue with
Chapter 3, NI-VXI Software Configuration.

The NI-VXI distribution disks that came with your V X1pc-486 contain the NI-V XI files as well
asan| NSTALL program. Thel NSTALL program is used to install a software update or to
reinstall software in the event that your files were accidentally erased. Follow these stepsto
reinstall all or part of the NI-V XI software.

Note: The NI-VXI software requires approximately 3 MB of free space on your hard disk.
Create the necessary free space on the hard disk before starting the installation.

You can quit the | NSTALL program at any time by choosing Exit from the initial screen, or by
pressing the Cancel button once installation has begun. If you do not have a mouse, pressing the
<Esc> key performs the same action. In either case, | NSTALL will prompt you to be certain you
really want to quit at that time. If you choose to run the | NSTALL program again, it starts over
and recopies al the necessary files. If you made any changes from the default configuration, you
will need to specify those changes once again.

Running INSTALL

Run| NSTALL. EXE on distribution disk 1. Y ou can run this program from the Windows
Program Manager's File menu, Run option, or from the DOS prompt (which loads Windows and
then runs| NSTALL). However, it cannot be run from the Windows DOS Shell. | NSTALL isa
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NI-VXI Software Installation Chapter 2

graphical, interactive, self-guiding program, which installs all the necessary files (for a complete
or partial installation, as user-specified) on the hard disk.

The program prompts you to enter the following information.

» Destination directory: Thisisthe complete pathname of the directory where you want to
install the software.

* Environmentsto install: Y ou can choose whether to install NI-VXI for DOS, Windows, or
both. The default isto install both.

» Languagestoinstall: You can choose whether to install the Microsoft C, Borland C, and/or
QuickBASIC libraries. The default isto install all of them, but if you are using only one
compiler, you can select only that compiler.

* Modifying DOS initiaization files: You can choose whether | NSTALL modifiesthe
AUTOEXEC. BAT fileto include the location of the NI-VXI library. If you choose to modify
AUTCEXEC. BAT, you must also enter the drive where it can be found. For more
information about this option, refer to the following section, Modifying the AUTOEXEC.BAT
File.

* Modifying Windows initialization files: Y ou can choose whether | NSTALL modifies the
PROGVAN. I NI , SYSTEM I NI ,and W N. I NI filesto include the location of the NI-V XI
library. If you choose to modify these files, you must also enter the directory in which the
files can be found. For more information about this option, refer to the following sections,
Modifying the PROGMAN.INI File, Modifying the SYSTEM.INI File, and Modifying the
WINL.INI File.

If you chooseto let | NSTALL modify any or all of theinitiaization files, it changes the
extension of the old fileto . BAK and savesit for safety purposes. If you choose not to let

| NSTALL modify the initialization files, it creates new files with the extension . VXI , which
contain the changes it proposes you make to thefiles. You can usethe . VXI filesasaguideto
make the changes yourself.

Notee  TheN VXI PATH variablesin the SYSTEM I NI , W N. | NI , and AUTCEXEC. BAT
files should point to the same subdirectory.

If | NSTALL detects a previous installation of the NI-V XI| software, it prompts you to determine
whether to delete or overwrite the previous version, or to provide an alternate path in which to
install the new version.

Caution: If you have a previous version of the NI-VXI softwareinstalled, | NSTALL does not
automatically create a backup of the softwarefiles. If there are files you want to
preserve, be sureto exit the installation program at this time and make a backup
before continuing.
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Chapter 2 NI-VXI Software Installation

Modifyingthe AUTOEXEC.BAT File

If you chooseto let | NSTALL modify your AUTOEXEC. BAT file, it updates the setting of
environment variables PATH, LI B, and | NCLUDE to include the relevant subdirectories of the
NI-VXI directory. When | NSTALL modifiesthefile, it savesthe old file as AUTOEXEC. BAK
and keepsiit for safety purposes. The previously specified directoriesin PATH, LI B, and

| NCLUDE remain unchanged. | NSTALL also adds a new environment variable NI VXI PATH,
and appends a command line to execute VXI | NI T. EXE automatically.

If you choose not to let | NSTALL modify your AUTOEXEC. BAT file, it creates afile called
AUTCEXEC. VXI inthe NI-VXI directory. Refer to the AUTOEXEC. VXI filefor suggestions
on how to change the following lines manually.

» The PATH variable should include the full path to the subdirectory where the NI-V X1 utilities
and NI VXI . DLL arelocated, in addition to whatever other directories you have already
specified in PATH. The path must be specified so that Windows can locate the executable
code when the library needs to be loaded. Normally, these files reside in the root of the
NI-VXI directory, and also the W N subdirectory.

» The LI B variable should include the full path to the subdirectories that contain the C libraries
for the compiler you choose to install.

* The | NCLUDE variable should include the full path to the subdirectory that contains the
NI-VXI includefiles. By default, the include filesreside in the | NCL UDE subdirectory of
the NI-VXI directory.

* The NI VXI PATH variable should contain the full path to the NI-V XI directory.

Modifying the PROGMAN.INI File

If you chooseto let | NSTALL modify your PROGVAN. | NI file, it specifiesthe NI VXI . GRP
folder file as shown below.

[ Settings]
O der= x <dc>

[ G oups]
QGoupx= <N - VXl directory>WMN N VXI . GRP

where <etc> represents the numbers aready on thisline, and where x is a new number between
1 and 99 and is the same on both of the preceding lines.

When | NSTALL modifiesthefile, it savesthe old file as PROGVAN. BAK for safety purposes.
If you do not let | NSTALL modify your PROGVAN. | NI file, it creastes afile called
PROGVAN. VXI inthe NI-VXI directory, which you can use as a guide to make the changes
yourself.
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Modifying the SYSTEM.INI File

If you chooseto let | NSTALL modify your SYSTEMI NI file, it addsalinetothe [ 386Enh]
section to load a device driver that NI-V XI needs for shared memory accesses. Thefile, which
must be loaded at Windows startup, is called NI VXI PHM386 and is normally located in the
W N subdirectory of the NI-V X1 directory as shown below. | NSTALL also addsaline that
keeps Windows from using the VX1 space for its own purposes. In addition, a new section

[ NI VXI ] iscreated, which NI VXI PHM.386 uses during Windows system startup.

[ 386Enh]
DEVI CE= <N - VXI directory>\W N N VXI PHV 386
EMvexcl ude= A000- EFFF

[NI'VXI]
NI VXI PATH= <Nl - VXI directory>
LoadDat a= 6byt es

When | NSTALL modifiesthefile, it savesthe old file as SYSTEM BAK for safety purposes.
If you choose not to let | NSTALL modify your SYSTEM | NI file, it createsafile called
SYSTEM VXI inthe NI-VXI directory, which you can use as a guide to make the changes
yourself.

Modifying the WIN.INI File

If you chooseto let | NSTALL modify your W N. | NI file, it adds the following lines to the
WN. I NI file

[ NI'VXI]
NIl VXI PATH= <NI - VXI directory>

In this situation, the NI VXI PATH variable is used by the NI VXI . DLL dynamic link library in
addition to the application programs that come with NI-VXI (for example, RESMAN. EXE) to
locate the NI-V X1 configuration and help files.

When | NSTALL modifiesthefile, it savesthe old fileasW N. BAK for safety purposes. If you
choose not to let | NSTALL modify your W N. | NI file, it createsafile called W N. VXI inthe
NI-VXI directory, which you can use as a guide to make the changes yourself.

Completing the Softwar e I nstallation

After you execute | NSTALL, you should exit Windows and reboot your machine (or at least run
AUTCEXEC. BAT) to make your system aware of the NI-VXI directory.

After the NI-VXI softwareisinstalled, run VXI | NI T. EXE and then RESMAN. EXE. At this
point you are ready to use the NI-V XI software. The default settings of the NI-VXI software are
compatible with most applications. Refer to Chapter 3, NI-VXI Software Configuration, if you
want to modify the default settings to suit the special needs of your application. If you do not
need to make any changes, review the material in Chapter 4, Using NI-VXI with Windows.
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Chapter 3
NI-VXI Software Configuration

This chapter describes how to use the VX1 resource editor program to configure the NI-V XI1
software. For information on configuring the NI-488.2 driver software, refer to the NI1-488.2
documentation.

For alist of al the filesand programs, refer to Appendix A, NI-VXI Software Overview. If you
encounter problems using the NI-V X1 software, consult Appendix B, Common Questions, and
Appendix C, Troubleshooting.

Configuring the NI-VXI Software

Run VXI I NI T from DOS or the Windows DOS shell to initialize and display the V XIpc-486
configuration settings. The default configuration is Slot 0 System Controller, Resource Manager,
Message-Based device. To change the current settings, or to view the configuration options, run
one of the VX1 Resource Editor programs, either VXI EDI T or VXI TEDI T, and select the
Configuration Editor from the Main menu.

Youcanuse VXI EDI T or VXI TEDI T to edit the description of the V X1pc-486 or any other
device that isinstalled in the system. You can easily modify the configuration tables required
for VXIbus and M XIbus operation. Y ou can also configure interrupts, triggers, and the utility
bus for single- or multiple-mainframe system configurations. The VXI EDI T program, which
you can access from DOS or the Windows DOS shell, uses a series of interactive graphical
screensto display information for the various editors. You can use the text-based VXI TEDI T
program within Windows to accomplish the same tasks by entering commands at the keyboard.

For more details on how to use VXI EDI T, refer to the NI -VXI DOS Utilities Reference Manual.
For more details on how to use VXI TEDI T, refer to the NI-VXI Text Utilities Reference Manual.

Running VXIEDIT from DOS or the Windows DOS Shell

VXI EDI T.EXE isthe VXI resource editor program that runsin DOS or the Windows DOS shell.
Y ou can use this program to configure the system and to edit the manufacturer name and ID
numbers, the model names of VX1 and non-V XI devices in the system, and the system interrupt
configuration information. This program also displays the system configuration information
generated by the Resource Manager.

Torun VXI EDI T from any directory, make sure that both the PATH and NI VXI PATH
environment variables have the destination directory of the NI-V X| software added to it. PATH
isused to find the application itself, while NI VXI PATH is used by the application to find the
different configuration files (* .CFG), tablefiles (* .TBL), and help files (* .HLP) during its
execution. The default pathname used by the program if NI VXI PATH isnot setis C: \ NI VXI .
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Figure 3-1 shows the functions available under VXI EDI T.

| UXI Resource Editor €2.2.2)

Resource Manager Disp
Configuration Editor
— Manufacturer Mame Editor
I Model Hame Editor
E—
—
—

Device Mame Editor
Mon—UHKI Device Editor
Interrupt Config Editor

— Trigger Config Editor
I — Util Bus Config Editor
- Help
S RBun UIC

-_ Exit URIEDIT

_— (c> 1993
[

<Tabh> & Shift+<{Tah> move hetween fields

Figure 3-1. VXIEDIT Main Menu (from DOS)

When you select the Configuration Editor from the Main menu, the Logical Address
Configuration Editor menu (shown in Figure 3-2) is displayed. The following sections describe
the various configuration options available under the Logical Address Configuration, Bus
Configuration, and Device Configuration Editor menus.

Select Next and Previous to move between the three configuration editors. Y ou can change the
default settings to any value within the range shown to the right of each item by using the | eft
and right arrow keys.

Y ou can save your changes by selecting Save. Saving the changes updates files VXI LA.CFG
VXI BUS.CFG, and VXI DEV.CFG. VXI | NI T.EXE uses these files to update the soft-configured
settings, including board interrupts, shared RAM size, VX1 register contents, and bus interface.
Y ou can exit the program at any time without saving any changes you have made by selecting
Abort.
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L ogical Address Configuration

The following paragraphs describe options available under the Logical Address Configuration
Editor. Figure 3-2 showsthe Logical Address Configuration Editor (VXl1la) menu.

| UEIla Configuration Editor Cc?» MHational Instruments
——Conf iguration Item———Setting————Options
LOGICAL ADDRESS | 8 | [@ to 255 (255 = DC Device>]
Device Type| + MBD + |L[ERT,. MED. REDI]
Address Space| + AlG > |[Al6,. AlG-A24, AlG-A32]
UEI Shared RAM (Byte Order>| « INT MOT + |[Primary and Secondary BOI]
UHI Shared RAM (MBytes>»| 4 DISABLE ¢ |[MBytes of each byte orderl
Shared Memory Pool Mindows)> a [A to 65535 Khytesl
%lave Block Transfer Mode NO [Statically configured]l
Slave Supervisory Access Only| MO  |[HO. YES]
Resource Manager Delay LY [A to 65535 seconds]
| Previous | | MNext | | Save | | Abort | | Exit |

Figure 3-2. VXlpc-486 Logical Address Configuration Editor (from DOS)

Logical Address

Thelogical addressis an 8-bit number that uniquely identifies the VXIpc-486. Y ou can
configure it as a static device with alogical address range from 0 through 254. Logical address
255 alows the V X1pc-486 to be adynamically configured (DC) device, as specified in the

V Xlbus specification. The default logical addressis O, whichisrequired if you want your

V X1pc-486 to be the Resource Manager in your VX1 system. If you do not want the V XIpc-486
to be the system Resource Manager, change this value to an unused logical address other than O.
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Device Type

Thisfield indicates the classification of the VXlbus device. The following table defines the
possible selections. The default value is shown in bold italics.

Classification Setting
Extended Device EXT
Message-Based Device MBD
Register-Based Device RBD

The V X1pc-486 Device Type affects only the contents of the Device Classfield in the Device
Typeregister. The functionality of the other registers does not change.

Address Space

Thisfield indicates the addressing mode(s) of the device's operational registers. The VXIpc-486
can be configured in one of three ways. The following table defines the possible selections. The
default value is shown in bold italics.

Addressing Mode Setting
A16/A24 Device Al6/ A24
A16/A32 Device Al6/ A32
A16 only Device Al6

VXI Shared RAM (Byte Order)

Thelocal RAM of the V X1pc-486 Model 500 Series computer can be slave-accessed in either
A24 or A32 spacein D08, D16, and D32 data transfer modes (in D08 and D16 data transfer
modes only in the case of the Model 200 Series). This field indicates the primary and secondary
byte swapping schemes for slave accesses to the local RAM space. The following table defines
the possible selections. The default value is shown in bold italics.

Byte-Swapping Scheme Setting
Intel (Little Endian) I NT, MOT
Motorola (Big Endian) MOT, | NT

Notee.  When the Address Space field isin the default setting of A16 only, thisfield is
ignored.
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VXI| Shared RAM (M Bytes)

Thisfield indicates the number of megabytes of local RAM that are shared in either A24 or A32
space. The VXlpc-486 can be set up to have either one or two windows into the local RAM.
When set up with one window, all slave accesses through this window use the primary byte order
scheme. When there are two windows, accesses through the first (lower) window see the local
RAM using the primary byte order scheme, and accesses through the second (upper) window see
the same local RAM but use the secondary byte order scheme. In Table 3-1, primary and
secondary byte order refer to the setting of the previousfield. When the addressing modeis A16
only, thisfield should be set to DI SABLED.

Table 3-1. VXI Shared RAM Options

Address Space Options Description
Al6 DISABLED VX1 Shared RAM disabled
A16/A24 4,0 Four megabytes of local RAM are shared in

A24 space. Slave accessesto thisRAM are
in the primary byte order.

4,4 In thisoption, 4 MB of local RAM are
shared, but 8 MB are requested in A24
space. Accessesto the lower 4 MB arein
the primary byte order, and accesses to the
upper 4 MB see the same local RAM in the
secondary byte order.

8,0 Eight megabytes of local RAM are shared in
A24 space, and save accesses to thisRAM
arein the primary byte order.

(continues)
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Table 3-1. VXI Shared RAM Options (Continued)

Address Space Options Description

A16/A32 4,0 Four megabytes of local RAM are shared in
A32 space. Slave accessesto thisRAM are
in the primary byte order.

4,4 In this option, 4 MB of local RAM are
shared, but 8 MB are requested in A32
space. Accessesto thelower 4 MB arein
the primary byte order, and accesses to the
upper 4 MB see the same local RAM in the
secondary byte order.

8,0 Eight megabytes of local RAM are shared in
A32 space, and slave accesses to this RAM
arein the primary byte order.

8,8 In this option, 8 MB of local RAM are
shared, but 16 MB are requested in A32
space. Accessesto the lower 8 MB arein
the primary byte order, and accesses to the
upper 8 MB see the same local RAM in the
secondary byte order.

ALL,O0 Thirty-two megabytes of local RAM are
shared in A32 space (16 MB are shared in
the case of the Model 200 Series), and slave
accesses to thisRAM are in the primary
byte order.

Shared Memory Pool (Windows)

Thisfield indicates the size of memory in kilobytes that is allocated on Windows startup to be
used exclusively by VXI menmAl | oc function calls from both DOS and Windows applications.

Memory Range Default Value
0 to 65535 KB 0KB

Slave Block Transfer Mode
The VXIpc-486 does not currently support block transfersin either slave-mode or master-mode

accesses. Thisfield is statically configured to reflect this with avalue of NO, and cannot be
changed.
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Slave Supervisory Access Only

NI-VXI Software Configuration

This field determines the type of accesses the V X1pc-486 acknowledges. The following table
defines the possible selections. The default valueis shown in bold italics.

Accesses Acknowledged by the VX1 pc-486 Valueto Enter
The VXl pc-486 acknowl edges both supervisory and NO
nonprivileged accesses.
The V X1pc-486 acknowledges only supervisory accesses. YES
Nonprivileged accesses will result in abuserror. Thisis
truefor all A16, A24, and A32 slave accesses.

Resource Manager Delay

Thisfield specifies the time in seconds that the Resource Manager (RM) waits before accessing

any other VXlbus device's A16 configuration registers.

RM Delay Range

Default Value

0 to 65535 seconds

5 seconds
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Bus Configuration

Chapter 3

The following paragraphs describe options avail able under the Bus Configuration Editor.
Figure 3-3 shows the VX Ibus Configuration Editor (VX1bus) menu.

| UEThus Configuration Editor

Cc?» MHational Instruments

BUS REQUEST LEUEL
Fair Requester Timeout{psec)

Bus Release Mechanism
Bus Arhitration

Local Bus Timeout{psec
UEI Bus Timeout{psec)

Bus Acguisition Time in Timo

]
o (INF>

]

-

- ROR
& PRI
8 32
- 128
-

INCLUDE

——Conf iguration Item———Setting————Options

-
-

-

[
[
-
-

[ to 31
[DISABLED. 2 to 28, o (INF>1]

[On Request. When Donel
[Priority,. Round Robinl

[DISABLED, 4 to 512 {(pow 23]
[DISABLED. 4 to 512 <pow 221

[EXCLUDE. IHCLUDE]

Previous | | Hext |

| Save | | Abort | | Exit |

Figure 3-3. VXlpc-486 Bus Configuration Editor (from DOS)

Bus Request L evel

Thisfield setsthe VX1pc-486's V X1bus request level.

VXlbus Request Levels

Default Value

0to3

Leve 3

NI-VXI Software for VXIpc-486 and Windows

3-8

© National Instruments Cor poration



Chapter 3 NI-VXI Software Configuration

Fair Requester Timeout

The VXIpc-486 can be configured as afair requester (Request On No request, or RONR), or as
an unfair requester.

The following table shows the range of options available for a fair requester.

Fair Requester Options Default Value
2t028 us
Infinity I NF

If you choose to select atimeout period other than infinity, your options are from 2 to 28 psin
increments of 2.

Note:  For an unfair requester, select the field value of DI SABLED.

Bus Release M echanism

Thisfield sets the V X1bus release mechanism. The following table defines the possible
selections. The default valueisin bold italics.

Release M echanism Valueto Enter
Release On Request RCR
Release When Done RWD

Bus Arbitration

The field sets the VXIbus arbitration mode. The bus arbitration mode is relevant only when the
V X1pc-486 isthe Slot 0 device. The following table defines the possible selections. The default
valueisin bold italics.

Arbitration M ode Valueto Enter
Priority PRI
Round Robin Select RRS
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L ocal Bus Timeout

Thisfield sets the timeout period for the VXIpc-486 local bus. The following table shows the
range of available options.

Timeout Period Default Value
410512 ps
Disabled 32 us

To select a new timeout value within the range of 4 to 512 ps you must choose a value with a
power of 2 (4, 8, 16, 32, 64, 128, 256, and 512).

Notee.  When the VXIpc-486 is not the System Controller, you should disable thisfunction
using the field value of DI SABLED. In such a case, you should have configured the
VXl pc-486 as a Non-Slot O device as described in Chapter 2, VXIpc-486
Configuration and Installation, of Getting Started with Your VXIpc-486 Model 500
Series.

V XIbus Timeout

Thisfield sets the timeout period for the VXIbus bus timeout (BTO) unit. The following table
shows the range of options available when the VXIpc-486 is the System Controller.

BTO Period Default Value
410512 ps
Disabled 128 ps

To select a new timeout value within the range of 4 to 512 ps you must choose avalue with a
power of 2 (4, 8, 16, 32, 64, 128, 256, and 512).

Note.  When the VXIpc-486 is not the System Controller, the BTO unit isdisabled. 1n such
a case, you should have configured the VXIpc-486 as a Non-Slot O device as
described in Chapter 2, VXIpc-486 Configuration and Installation, of Getting Started
with Your VXlpc-486 Model 500 Series.
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Bus Acquisition Timein Timeout

This field determines whether the arbitration time to acquire the VXlbusisincluded in the local
bus timeout. The following table defines the possible selections. The default value is shown in
bold italics.

Accesses Acknowledged by the VX1 pc-486 Valueto Enter
The arbitration timeisincluded in the local bus timeout. I NCLUDE
Thisisthe default setting for embedded-only systems.
The bus acquistion arbitration time is excluded from the EXCLUDE
overal timeout. This setting is preferablein MXI systems,
where the arbitration time may be excessively long.

Device Configuration

The following paragraphs describe options available under the Device Configuration Editor.
Figure 3-4 shows the Device Configuration Editor (VXIdev) menu.

| ViIdev Configuration Editor Cc?» Hational Instruments
Conf iguration Item—————Betting——— Options

SYSRESET RESETS FPC|E HO | [MO. YES1]
Use System Sanity Timer| YES + |[NO. YES]

Servant Area Si=e a [A to 2551
Protocol Register Bx@FF@A [BxHHHA to BxFFFF1]
Read Protocol Response Bx8448 [Ax@HHA to BxFFFF1
Mumber of Handlers| + 1 F |8 to 71
Mumber of Interrupters| a F |8 to 71
Previous | | Next | | Save | | Ahort | | Exit |

Figure 3-4. VXlpc-486 Device Configuration Editor (from DOS)
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SYSRESET Resets PC

Thisfield determines how the V XIpc-486 responds to a SY SRESET on the backplane. The
following table defines the possible selections. The default valueis shown in bold italics.

SYSRESET Action Valueto Enter

A SYSRESET on the backplane does not reboot the NO
VXl pc-486. However, all the hardware registerson

the VXIpc-486 arereset, and the VXI pc-486 asserts
SYSFAIL on the backplane. In this situation, you must
run VXI I NI Tto reinitialize the hardware registers and
toremove SYSFAIL.

A SYSRESET on the backplane causes the V X1pc-486 to YES
reboot.

Use System Sanity Timer

If amisbehaved NI-VXI application causes the system to hang, the setting of thisfield
determines whether the V X1pc-486 asserts the SY SFAIL* signal on the backplane. In general,
the sanity timer is useful by alerting you that your application has gone awry. The following
table defines the possible selections. The default value is shown in bold italics.

Sanity Timer Valueto Enter

The VXl pc-486 assertsthe SYSFAIL* signal on the YES
backplane in response to a misbehaved NI-VXI
application that causes the system to hang.

The VXIpc-486 does not assert the SY SFAIL* signal NO
when the system hangs. Y ou should turn off the sanity
timer by selecting this option when debugging an NI-V X1
application because some debuggers conflict with the
sanity timer mechanism.

NI-VXI Software for VXIpc-486 and Windows 312 © National Instruments Cor poration



Chapter 3 NI-VXI Software Configuration

Servant Area Size

Thisfield designates the Servant Area size, which is supplied to the Resource Manager in
response to the Read Servant Area command (if the V X1pc-486 is not the Resource Manager in
your system). The Servant Areasizeis an 8-bit value (0 through 255) that indicates the

V XIpc-486 Servant area. The Servant area begins at the logical address following the

V XlIpc-486 logica address, and includes N contiguous logical addresses, where N is the value
of the Servant Areasize. Thisfield is meaningful only when the VXIpc-486 is configured as a
Message-Based device.

Servant Area Range Default Value
0to 255 0

Note:  If the VXIpc-486 isthe Resource Manager, this setting isirrelevant.

Protocol Register

Thisfield specifies the contents of the Protocol register, indicating which protocols the device
supports. Thisfield is meaningful only when the V X1pc-486 is configured as a M essage-Based
device. The default value is Ox0ffO (Commander, Signal Register, Master).

Read Protocol Response

Thisfield specifies the response value to a Read Protocol command received by the V XIpc-486
from the Resource Manager (if the VX1pc-486 is not the Resource Manager in your system).
Thisfield is meaningful only when the VVX1pc-486 is configured as a M essage-Based device.
The default value is 0x8448 (Response Generation, Event Generation, Programmable Handler,
Word Seria Trigger, Instrument, Extended Longword Serial, Longword Serial).

Number of Handlers

Thisfield gives the number of interrupt handlers that the V X1pc-486 supports.

Interrupt Handlers Default Value
Oto7 1
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Number of Interrupters

Thisfield gives the number of interrupters that the V X1pc-486 supports.

Interrupters Default Value
Oto7 0

Exiting VXIEDIT and Reinitializing the Hardware

Select Exit or press the <Esc> key to quit the VXI EDI T program. If you changed any of the
software configuration information, VXI EDI T prompts you to save your changes before exiting
the configuration menu. Saving the configuration information updates the configuration files
VXI LA.CFG, VXI BUS.CFG and VXI DEV.CFG. Run VXI | NI T.EXE to reinitialize the hardware
according to the new settings.

If you changed any of the software configuration settings from the default, record the new
settings on the VXIpc-486 Hardware and NI-VXI Software Configuration Form in Appendix D.

Running VXITEDIT from Windows

Asan adternativeto VXI EDI T you can use VXI TEDI T, atext-based VXI resource editor that
runsin the Windows environment. It usesthe NI VXI PATH variable setinthe W NI NI fileto
locate the configuration files, table files, and help files. When NI VXI PATH is not specified in
W N.I NI, it assumes the default directory C. \ NI VXI .

Torun VXI TEDI T, select the File menu, Run command from the Windows Program Manager
and type VXI TEDI T.EXE. Refer tothe NI-VXI Text Utilities Reference Manual for further
information on how to use VXI TEDI T.

Exiting VXITEDIT and Reinitializing the Hardware

Toexit VXI TEDI T, type exi t or the number 11 when the main menu is displayed. If you
changed any information, you are prompted to save your changes before exiting the menu.
Saving the configuration information updates the configuration files VXI LA.CFG VXI BUS.CFG
and VXI DEV.CFG Run VXI | NI T.EXE to reinitialize the hardware according to the new
settings.

If you changed any of the software configuration settings from the default, record the new
settings on the VXIpc-486 Hardware and NI-VXI Software Configuration Form in Appendix D.
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Using NI-V X1 with Windows

This chapter discusses programming information for you to consider when developing
applications that use the NI-V X1 driver.

After installing the driver software, you can begin to develop your VXI application software.

Be sure to check the README. DCOC file for the latest application development notes. Remember
that you must run the VXI | NI T initialization program before performing any V XI operations
and after each computer reset. Y ou must also run RESMAN each time the chassis power is
cycled.

The NI-VXI Software Reference Manual for C contains an overview of NI-VXI functionality in
Chapter 2, Introduction to the NI-VXI Functions. Chapters 3 through 13 contain overviews and
detailed descriptions of the NI-VXI functions.

| nteractive Control of NI-VXI

The easiest way to learn how to communicate with your instruments is by controlling them
interactively. Usethe VX1 interactive control program (VI Cfrom DOSor VI CTEXT from
Windows) to write to and read from your instruments. VI Cand VI CTEXT help you learn how
to communicate with devices, troubleshoot problems, and develop your application. Both
programs display the status of your VX1 transactions and inform you of any errors that occur.

The VI Cor VI CTEXT command set includes most of the capability of NI-V X1 function callsin
addition to unique auxiliary commands. Y ou can use this utility to send data and Word Serial
commands to devices and to display data received from devices on the screen. After each
function executes, the program displays the device's response and the status.

The VI Cand VI CTEXT utilities are designed to help you learn how to use the NI-V X1 functions
to program devices. Once you devel op a sequence of steps that works successfully for your
system, you can easily incorporate the sequence into an application program using the
appropriate language and syntax.

Caution: If NI VXI. DLL isloaded in memory, do not attempt to execute VI C or any DOS
program that usesthe NI-VXI library in a DOS shell. Conflicts occur if both the
DOS and Windows NI-VXI drivers are active at the same time, and may cause a
system failure. To guard against this conflict, the safest approach isto always
exit Windows before attempting to execute any DOS program that uses the
NI-VXI Library, including VI C. You can execute VI Cfrom a Windows DOS
shell, however, if you ensure that no other Windows application that usesthe
NI VXI . DLL fileisexecuting.
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Refer to the NI-VXI DOS Utilities Reference Manual on how to use VI Cfrom DOS and to learn
about its features, and to the NI -VXI Text Utilities Reference Manual on how to use VI CTEXT
from Windows and to learn about its features.

Example Programs

The EXAMPLES subdirectories contain various example programs along with makefiles that
show how to use various functions in the NI-V X1 software and how to develop application
programs using these functions. Make certain that the environment variables L1 B and | NCLUDE
are set correctly as described in Chapter 2. Also refer to the NI-VXI Software Reference Manual
for C for additional examples.

Programming Consider ations

The following paragraphs contain information for you to consider when developing Windows
applications that use the NI-V XI businterface software.

Memory Mode

The NI-VXI libraries were compiled using the large memory model. All DOS applications must
also be compiled for the large memory model. However, Windows application programs that
link with the NI-V X1 library can also use the medium, compact, or small memory models.
Because of this ability to use different memory models for your application, you can not only
take advantage of the efficiency inherent in small memory model programs, but also run multiple
instances of the application aswell. (Normally, you cannot run multiple instances of an
application if it isalarge memory model application.)

Multiple Applications Using the NI-V X1 Library

Multiple-application support is another feature in the NI-V X1 library. Y ou can have severd
applications that use the NI-V X1 library running simultaneously. In addition, you can have
multiple instances of the same application that uses the NI-V X1 library running simultaneously.
The NI-VXI functions perform in the same manner whether you have only one application that
uses the NI-V X1 library or severa applications (or several instances of an application) all trying
to use the NI-VXI library. Because the NI-V X1 functions execute to their completion without
yielding control of the microprocessor, function calls from different applications do not
inadvertently conflict with one another.

However, you do need to be careful in cases when you have multiple applications using

the low-level VXIbus access functions. The memory windows used to access the V X1bus
are alimited resource. Y ou should follow the protocol of calling the MapVXI Addr ess()
function with Owner Access first before attempting to perform low-level VXIbus access

with VXI peek() or VXI poke() . The MapVXI Addr ess() call preventsthe hardware
interface setting of the V XIpc-486 from being atered by other applications. Y our application
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should always call the UnMapVXI Addr ess() function immediately after the accesses are
complete so that you free up the memory window for other applications.

L ow-L evel Access Functions

The function MapVXI Addr ess() returns a pointer for use with low-level access functions.

On the VX1pc-486, it is possible to directly dereference this pointer. However, you must use the
VXI peek() and VXl poke() functionswhen working with the AT-MXI. If you want your
source code to be portable between these two platforms, it is strongly recommended that you use
the NI-V X1 low-level access functions to access memory. See Chapter 6, Low-Level Access
Functions, in the NI -VXI Software Reference Manual for C for more information.

L ocal Resour ce Access Functions

By using VXI EDI T or VXI TEDI T, you can make local resources such as RAM directly
accessible from the V X1bus without intervention from the local CPU. This can be accomplished
by setting the appropriate parameters to share the local resources. Regardless of the amount of
RAM that you have selected for sharing, the amount of contiguous memory available to your
application is limited by the Shared Memory Pool (Windows) field.

Therefore, when using local resource access functions, you must start by calling

VXI memAl | oc() toobtainthe VXI shared RAM region. Any calsto VXI memAl | oc()
that succeed will receive ablock of memory to the nearest 16-byte boundary. See Chapter 8,
Local Resource Access Functions, in the NI-VXI Software Reference Manual for C for more
information.

When having multiple applications or multiple instances of the same application all calling

VXI memAl | oc() , itisimportant to remember that the amount of memory you assign to the
Shared Memory Pool (Windows) field isapool for the entire system, not per application. This
means that if one or more applications combined allocate the total amount of memory specified
in that field, all other applications will receive afailure from VXI nemAl | oc() until the
original applications free the memory with VXI mentr ee() .

System Configuration Functions

The System Configuration functions provide the lowest level initidization of your VXI interface.
Youmust usethe I ni t VXI | i brary function at the start of each application and the
Cl oseVXI | i brary function at the end of each application.
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Compiling Your C Program

Y ou can use the sample programs included with the NI-V XI software as a starting point to
develop your own C program that uses NI-V X1 functions. First, look over and compile the
sample program using the makefile provided to get familiar with how the functions operate. The
example program is broken into multiple files, and each file shows how to use different groups of
functions. Then you can modify the sample program to try out different things.

The sample C program for the Microsoft C compiler isinthe\ ni vxi \ wi n\ nsc\ exanpl es
directory and the sample C program for the Borland C compiler isin the

\ ni vxi \'wi n\ bor | andc\ exanpl es directory. The easiest way to compile the sample
program is to use the makefile included with the NI-V X1 software. If you are using the
Microsoft C compiler, go to the Microsoft C sample directory and type nnake to compile that
program. If you are using the Borland C compiler, go to the Borland C sample directory and
type make -f exanpl e. nak.

Symbols

Y ou may need to define some symbols so that the NI-VXI library can work properly with your
program. Y ou can define the symbolsusing #def i ne statements in the source code or you can
use either the / D or the - D option in your compiler (both the Microsoft and Borland compilers
support the / Dand - D options). If you use#def i ne statements, you must define the symbols
before including the NI-V X1 header file ni vxi . h. If you use the makefiles to compile the
sample program, the makefile already defined the necessary symbols.

The following symbols are usually required. Y ou must define them when using the Microsoft C
or Borland C compiler.

VXI W N This means that the application is a Windows application. Y ou can
use the same NI-V X1 header files to compile DOS programs by
defining VXI DOS instead.

Note:  Because LabWindows/CVI cannot be used to compile
DOS programs, the correct symbol is automatically
defined. You should not define VXI W Nwhen using
LabWindows/CVI.

__PROTOTYPES This meansthat you are using an ANSI C-compliant compiler.

If you are using a C++ compiler or if your compiler defines the
___STDC__ symbol, this symbol is automatically defined.
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The following symbols are optional.

Bl NARY_COWPATI BLE  This makes the application binary compatible with embedded V X1
controllers, such asthe V X1pc-486 series of embedded controllers.
Using this option may cause a slight performance degradation
when using low-level VXIbus access functions.

_ 1386 If you have an 80386 or higher end machine and you have the
compiler set up to generate 80386 instructions, you can define this
symbol to achieve higher performance when using the low-level
V Xl1bus access functions.

If you define these symbolsin your source code, your source code should look something like
the following sample code:

#define VXIWN
#def i ne PROTOTYPES

#def i ne Bl NARY_COVPATI BLE
#define _ 1386

#i ncl ude <ni vxi . h>

If you define these symbols using the/ D or - D compiler options, you should specify the
following when invoking the compiler.

For the Microsoft C compiler:

/DVXIWN /D __PROTOTYPES _ /DBl NARY_COVPATIBLE /D 1386

For the Borland C compiler:

-DVXIW N, __ PROTOTYPES__: Bl NARY COVPATI BLE; 1386

Refer to the documentation that comes with your compiler package for detailed instructions
about using the compiler and the various tools (linker, debugger, and so on). That

documentation is an important and useful source of information for writing, compiling, and
debugging C programs.
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NI-VXI| Software Overview

This appendix lists all the programs and files located on the NI-V X1 distribution diskettes.

Main Programsand Files

The main programs and files of the NI-V X| software package are found in the C. \ NI VXI
directory.

VXI I NI T.EXE isthe VXIpc-486 initialization program. ThisisaDOS program that
removesthe FAILED LED and initializes the board interrupts, shared RAM, VXI register
configurations, and bus configurations. VXI | NI T.EXE must be executed from DOS (or the
Windows DOS shell). Itistypically included in the DOS batch file AUTOEXEC.BAT so that
the VXIpc-486 is automatically initialized at startup. The configuration settings can be
modified using the VXI EDI T.EXE or VXI TEDI T.EXE program.

RESMAN.EXE isthe National Instruments multimainframe Resource Manager. Y ou can
execute RESMAN from DOS, Windows, or the Windows DOS shell, although the latter is
not recommended. RESMAN.EXE may be executed only after VXI | NI T.EXE has been run
and must be run every time the mainframe is reset.

VI C.EXE is an interactive control program that executes functions you enter from the
keyboard. VI Chelpsyou learn the functions, program your VXI devices, and develop and
debug your application program. Y ou can execute VI C from DOS or the Windows DOS
shell, although the latter is not recommended. If you do use VI C from the Windows DOS
shell, ensure that no other Windows application that uses NI-V X1 functions is executing.
This program is described in detail in the NI-VXI DOS Utilities Reference Manual.

VI CTEXT.EXE is atext-based interactive control program that is functionally equivalent to
VI C.EXE. You can execute VI CTEXT from DOS, Windows, or the Windows DOS shell,
although the latter is not recommended. If you run VI CTEXT as a Windows application, you
can use it at the same time that other Windows applications that use NI-V X functions are
executing. This program is described in detail in the NI-VXI Text Utilities Reference Manual.

VXI EDI T.EXE isthe VXI resource editor program that runsin DOS or the Windows DOS
shell. You can use this program to configure the system, edit the manufacturer name and 1D
association, and edit the information about the model names of VX1 and non-VXI devicesin
the system, as well asthe interrupt configuration information for the system. This program
also displays the system configuration information devised by the Resource Manager. This
program is described in detail in the NI-VXI DOS Utilities Reference Manual.
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VXI TEDI T.EXE isthe text-based VXI resource editor program that is functionally
equivalent to VXI EDI T.EXE. You can execute VXI TEDI T from DOS, Windows, or the
Windows DOS shell. This program is described in detail in the NI -VXI Text Utilities
Reference Manual.

READNVE.DQOC contains the latest updates and corrections to the manual when appropriate.

Additional Programsand Files

The C. \ NI VXI \ HLP directory contains various help files used by the VI CEXE and
VXI EDI T.EXE programs.

The C. \ NI VXI \ TBL directory contains the following files:

MFNANMEI D.TBL contains the database of manufacturer names and their |D numbers.

MCODEL . TBL contains the database of model names, manufacturer names, and the model
codes numbers.

DEVI CE.TBL contains the database of device names, manufacturer names, model names,
and frame and slot associations for devicesin the system.

NONVXI .TBL contains the database for all non-V XI devicesin the system.

| NTCFGTBL contains the system interrupt configuration information.

TRI GCFGTBL contains the system trigger configuration information.

UTI LBUS.TBL contains the utility bus configuration information.

CREG.TBL contains system information used by the Resource Manager.
REGS.TBL contains the register names of VX devices.

WSCVDS. TBL contains the VX1 Word Serial command values.

VXI BUS.CFG contains the VX Ipc-486 V X1bus configuration information.

VXl LA.CFG contains the VX Ipc-486 logical address configuration information.
VXI DEV.CFG contains the V XIpc-486 device-specific configuration information.
VXl MF.CFG, if present, contains information specific to the board manufacturer.

DVXI .CFGcontainsinformation for internal use by the driver.
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The C. \ NI VXI' \ | NCLUDE directory contains files for the Microsoft C, Borland C, and
QuickBASIC language interfaces. Theinclude files are asfollows:

* N VXI .Histhe main header file containing the C prototypes for the NI-V XI functions.
» DATASI ZE.H contains data size specifications.

* BUSACC.H contains parameter and return values for the bus access functions.

* DEVI NFOH contains parameter and return values for the device information and system
configuration functions.

* VXI | NT.H contains parameter and return values for the interrupt and signal functions.
» SYSI NT.H contains parameter and return values for the system interrupt functions.
* TRI G.H contains parameter and return values for the trigger functions.

* WB.H contains parameter and return values for the Word Serial Commander and Servant
functions.

* N VX .I NCistheincludefilefor the Microsoft QuickBASIC Language interface.
The C. \ NI VXI \ DOS directory contains the following files:

* RESMAND.EXE isused by RESMAN in the DOS environment. RESMAN callsthisfile
directly.

* VI CD.EXEisused by VI Cinthe DOS environment. VI Ccalsthisfiledirectly.

VI CTEXTD.EXEisused by VI CTEXT inthe DOS environment. VI CTEXT callsthisfile
directly.

* VXI EDI TD.EXEisused by VXI EDI T inthe DOS environment. VXI EDI T calsthisfile
directly.

« VXI TEDI D.EXEisused by VXI TEDI T inthe DOS environment. VXI TEDI T callsthisfile
directly.

The C. \ NI VXI \ DOS directory contains up to three subdirectories.

The C. \ NI VXI \ DOS\ BORLANDC subdirectory isinstalled if you choose to install both the
DOS environment and the Borland C libraries. It contains the following file and subdirectory:

* N VXI DCS.LI Bisthe NI-VXI library, which must be included aong with other DOS

libraries when linking your application program from Borland C. The NI-VXI library uses
the large memory model.
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 The C:\ NI VXI \ DOS\ BORLANDC\ EXAMPLES subdirectory contains various example
programs that show how to use the NI-V X| software with Borland C.

The C: \ NI VXI \ DOS\ MSC subdirectory isinstalled if you choose to install both the DOS
environment and the Microsoft C libraries. It contains the following file and subdirectory:

* NI VXI DOCS.LI Bisthe NI-VXI library, which must be included along with other DOS
libraries when linking your application program from Microsoft C. The NI-VXI library
uses the large memory model.

* The C.\ NI VXI \ DOS\ MSC\ EXAMPLES subdirectory contains various example programs
that show how to use the NI-V XI software with Microsoft C.

The C. \ NI VXI \ DOS\ B subdirectory contains the following object, library, and batch files
to generate the Microsoft library for QuickBASIC:

o (BN VXI .LI B contains the NI-V X1 function library for the QuickBASIC interface.

(BN VXI .0OBJ containsthe NI-V XI symbols used to generate the QuickBASIC library for
al versions.

*  MKQLB*.BAT and MKQLB* .LNK are batch and response files used to generate a
QuickBASIC library for the desired version.

* MKAPPBC.BAT and MKAPPBC.LNK are batch and response files that contain an example
of how to build aBASIC application using NI-VXI functions.

Also included are the following files containing system functions used in the generation of
QuickBASIC libraries for version 4.5 (default) and version 7.0 (7F and 7N):

QB.OBJ
QBVEM.OBJ
B1.LIB
QB1_7F.LI B
QB1_7NLI B
QB2 LIB

Bl _71F.LI B
Bl _71NLI B
B2 71.LIB

The C: \ NI VXI \ W Ndirectory contains the following files:

* N VX .DLL isthe NI-VXI dynamic link library executable file, which contains the
executable code for all the NI-VXI functions. Thisfileisloaded when any Windows
application that uses the NI-V X1 library is executed. The directory whereit resides
should be added to the PATH variable to ensure that it isloaded properly.

*  RESMANWEXE isused by RESMAN in the Windows environment. RESMAN calls thisfile
directly.
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VI CTEXTWEXE isused by VI CTEXT in the Windows environment. VI CTEXT calsthis
filedirectly.

VXI TEDI WEXE isused by VXI TEDI T in the Windows environment. VXI TEDI T callsthis
filedirectly.

NI VXI PHM.386 isavirtual memory driver that the NI-VXI library uses for shared memory
under Windows only.

NI VXI .GRP isaWindows group (folder) which contains icons for easy execution of NI-VXI
utilities (such as RESMAN and VI CTEXT).

NI VXI .PI F isaWindows Program Information File that lets you run the DOS NI-V XI
utilitiesin a Windows DOS shell.

The C: \ NI VXI \ W N directory contains up to two subdirectories.

The C: \ NI VXI \ W N\ BORLANDC subdirectory isinstalled if you choose to install both the
Windows environment and the Borland C libraries. It contains the following file and
subdirectory:

NI VXI W N.LI Bisthe NI-VXI library, which must be included along with other Windows
libraries when linking your application program from Borland C. The NI-VXI library uses
the large memory model. However, you are not restricted to using only the large memory
model for your application. Y ou can also use the medium, compact, or small memory
models.

The C: \ NI VXI \ W N\ BORLANDC\ EXAMPLES subdirectory contains various example
programs that show how to use the NI-V X1 software with Borland C.

The C. \ NI VXI \ W N\ MSC subdirectory isinstalled if you choose to install both the Windows
environment and the Microsoft C libraries. It contains the following file and subdirectory:

NI VXI W N.LI Bisthe NI-VXI library, which must be included along with other Windows
libraries when linking your application program from Microsoft C. The NI-VXI library uses
the large memory model. However, you are not restricted to using only the large memory
model for your application. Y ou can also use the medium, compact, or small memory
models.

The C: \ NI VXI\ W N\ MSC\ EXAMPLES subdirectory contains various example programs
that show how to use the NI-VXI software with Microsoft C.
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Common Questions

This appendix answers common questions you may have when using the NI -V X1 bus interface
software on the V X1pc-486 platform. This material does not cover problems that you may have
with the system. Please see Appendix C, Troubleshooting, if you have system-related problems.
For hardware-related questions, refer to the similar sectionsin Getting Sarted with Your
VXIpc-486 Model 500 Series.

How can | determine which version of the NI-VXI software| haveinstalled?

Run the NI-V X1 interactive control utility program, either VI Cor VI CTEXT. (If you run VI C,
stay in the Text Window.) At the prompt type ver , and the program will display the versions
of VI C/VI CTEXT and NI-VXI, and the hardware revision of the V XIpc-486 that the NI-V XI
software supports. However, this may not reflect the actual hardware revision of your

V X1 pc-486.

How can | determinewhat istherevision of the VXIpc-486 hardware| havein my system?
Running the NI-V XI interactive control utility program as described above will display the
versionsof VI C/VI CTEXT and NI-V X1, and the hardware revision of the V X1pc-486 that the
NI -V XI software supports. Because this may not reflect the actual hardware revision of your

V X1pc-486, the only method currently available to determine the actual hardware revision isto
check the label affixed to the module.

Which NI-VXI utility program must | use to configurethe VX1 pc-486?

Y ou must use one of the VXI Resource Editor programs, either VXI EDI T or VXI TEDI T, to
configure the VX1pc-486. Y ou will find these programsin the NI VXI directory.

Which NI-VXI utility program must | useto initialize the VXIpc-486 har dwar €?

Y ou must use the hardware initialization program, VXI | NI T, to initialize the VXIpc-486. You

will find this program inthe NI VXI directory. VXI | NI T uses the settings in the Configuration
Editor of the VX1 Resource Editor program, either VXI EDI T or VXI TEDI T.
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Which NI-VXI utility program must | useto perform startup Resour ce Manager
oper ations?

Y ou must use the RESMAN program to perform startup Resource Manager operations. Y ou will
find this program in the NI VXI directory. RESMAN uses the settings in the Configuration Editor
of the VXI Resource Editor program, either VXI EDI T or VXI TEDI T. Itinitializes your

V X1/VMEDbus system and stores the information that it collectsin the RESMAN. TBL fileinthe
TBL subdirectory of the NI VXI directory.

What can | do to make surethat my system isup and running?

The fastest method for testing the system isto run RESMAN. This program attempts to access
memory in the upper A16 address space of each device in the system. |f RESMAN does not
report any problems, the V X1bus communication system is operational .

To test individual devices, you can usethe VI C or VI CTEXT program to interactively issue
NI-VXI functions. You can usethe VXI i n() and VXI out () functionsor the VXl i nReg()
and VXI out Reg() functionsto test Register-Based devices by programming their registers. If
you have any Message-Based devices, you can send and receive messages with the Wwr t ()
and WGr d() functions.

Finally, if you are using LabVIEW, LabWindows/CVI, or LabWindows for DOS, and you have

instrument drivers for the devicesin your chassis, you can use the interactive features of these
programs to quickly test the functionality of the devices.

How do | install the VXIpc-486in a dlot other than Slot 0 and prevent the VX1 pc-486 from

being the Resour ce Manager ?

1. Refer to Chapter 2, VXIpc-486 Configuration and Installation, of Getting Started with Your
VXIpc-486 Model 500 Series for information on configuring the VX Ipc-486 hardware for a
Non-Slot 0 application. If you are using aModel 200 Series V X1pc-486, refer to the
documentation that came with your machine.

2. Run the VXI Resource Editor program, either VXI EDI T or VXI TEDI T, and select the
Configuration Editor.

3. Inthe Logical Address Configuration Editor, change the L ogical Address parameter from O
to anon-zero value.

4. Inthe Bus Configuration Editor, change the L ocal Bus Timeout parameter to DI SABLE.
5. Inthe Bus Configuration Editor, change the VXI Bus Timeout parameter to DI SABLE.

6. Saveyour changesand rerun VXI | NI T and RESVAN.
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Notes:

1. If your board is set up as a Message-Based device, it must wait for the Word Serial command
Begin Normal Operation from the actual Resource Manager device (the device at Logical
Address 0).

2. If your board is set up as a Register-Based or Extended device, you don't have to run
RESMAN. But running RESMAN will not cause any problems.

3. To set whether your board is Extended, Message-Based, or Register-Based, use the Logical
Address Configuration Editor in the VXI Resource Editor program to edit the Device Type
field. Thefollowing table defines the possible selections. The default value is shown in bold
italics.

Classification Setting
Extended Device EXT
Message-Based Device MBD
Register-Based Device RBD
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Troubleshooting

This appendix addresses system-related problems you may encounter when using the NI-V XI
bus interface software on the V X1pc-486 platform. Refer also to Appendix B, Common
Questions, to seeif your problem is addressed by that material. This appendix coversthe
following issues:

* Running the VXI | NI T initialization program results in an error message or causes the
system to hang.

* Running the RESMAN Resource Manager program resultsin incorrect data or causes the
system to hang.

* The mouse degrades system performance.

* TheVXIpc-486 and/or itsinstalled components (such as GPIB, COM Port) fail to work once
|SA bus plug-in cards are installed.

* Thenetwork card installed does not operate properly.

* Thehard disk drive reports failures or other errors.

If you encounter any of these problems, your system may have a conflict with one of the

V X1pc-486 configuration settings. For proper operation, the V XIpc-486 requires the allocation
of the following system resources.

* Oneinterrupt level that cannot be shared with another device

* Two blocks of memory space in the upper memory region of the PC AT address space

In addition, the V X1pc-486 components require Port 1/0 register space, interrupts and DMA
channels. These resources are statically allocated. For more details, refer to Appendix G,
VXIpc-486 Hardware Configuration, in Getting Started with Your VXIpc-486 Model 500 Series
(Appendix F in the Model 200 Series manual).

If you are unable to resolve your problem, please fill out the appropriate forms in the Customer

Communication appendix of this manual and the hardware manual, and contact National
Instruments.
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What information should | have beforel call National I nstruments?

Make sure that none of the following questions relate to the problem you are having, or the
suggestions contained in the answers have not corrected the problem. As stated previously, you
should also refer to the hardware manual to see if your questions are answered there. When you
call National Instruments, make sure you have filled out the VXIpc-486 Hardware and NI-VXI
Software Configuration Formin Appendix D. Also, if you are having problems with RESMAN,
you can get RESMAN to create afile of its output by issuing

resman -o

from the Program Manager Run option, a Windows MS-DOS Shell, or by changing the

Command Line to the above statement in the Program Item Properties window of the

RESMAN icon. This createsafile RESMAN. OQUT inthe TBL subdirectory of the NI VXI
directory.

What doesVXI I NI T meanby Fil e filenane not found?

When VXI | NI T runs, it attempts to access some of the configuration or table files, such as
VXI LA. CFG, VXI BUS. CFG, and VXI DEV. CFG. If VXI I NI T cannot find any of thesefiles,
you have two options.

1. Thefile(s) may have been deleted accidentally. If the file does not exist in your TBL
directory after you installed your software, you will need to reinstall NI-VXI from your
software distribution media.

2. You can modify the NI VXI PATH environment variable. Check the AUTOEXEC. BAT filein
your root directory, and the SYSTEM | NI and W N. I NI filesin the Windows directory.
Make sure that the user environment variable NI VXI PATH points to the right directory.
Notice that this should be the same for all threefiles. By default this directory is
C. \ NI VXI , but you may have chosen another destination directory during the installation
process.

What doesVXI | NI T meanby Error witing configurationtofile?

Thisis only awarning message, and does not indicate a problem with the configuration. Either
the log file could not be created, or only a partial log was written.

VXI I NI T createsafile VXI | NI T. QUT inthe TBL subdirectory. Thisfileisatext file that

contains the same configuration information you see printed to the screen. The likely cause of
this message is that the disk driveisfull.

NI-VXI Software for VXIpc-486 and Windows G2 © National Instruments Cor poration



Appendix C Troubleshooting

Why does RESMAN report warning/errors about devicesthat don’t exist in my system?

If the VXI | NI T program runs successfully but you encounter problems with RESMAN, the
Resource Manager program, the cause is probably that your system contains a device that already
occupies all or some of the upper memory areathat is alocated for the master windows. The
master windows consist of 32 KB and 64 KB blocks of contiguous memory in the PC AT upper
memory space that the V X1pc-486 uses to access the VXI/VME bus. The upper memory space
of aPC AT istheregion from 640 KB (A000h) to 1024 KB (FFFFh). Severa system resources,
such as system ROM and video memory, reside in thisarea. On aV XIpc-486, the master
windows occupy the memory regions from a base address of C800h to CFFFh, and EOOOh to
EFFFh.

To solve this problem, first determine what area of upper memory your devices use. Then move
your device to the unused area of upper memory from DO0Oh to DFFFh. If you have Ethernet
networking cards, be aware that many of them occupy upper memory. Many Ethernet cards have
an upper memory base address of DO0OOh or EOOOh.

In addition to the above problems, your system may contain an expanded-memory manager or an
expanded-memory emulator that uses a block of upper memory within the range that is allocated
for the master-mode windows.

To solve this problem, verify which expanded-memory manager or emulator you are using, and
prevent it from using upper memory within the address ranges for the master-mode windows.
The following examples show how to prevent various expanded-memory managers or emulators
from using upper memory within the address ranges for the master-mode windows, from C800h
to CFFFh and EOOOh to EFFFh.

If you are using EMM 386, which isincluded with MS-DOS, prevent it from using the address
ranges for the master-mode windows by editing the CONFI G. SYS file and appending the flags
X=C800- CFFF and X=E000- EFFF to the line DEVI CE=EEMVB86. EXE.

If you are using QEMM 386 from Quarterdeck, prevent it from using the address ranges for the
master-mode windows by editing the CONFI G. SYS file and appending the flags X=C800-
CFFF and X=EO000- EFFF to theline DEVI CE=QEMVB86. SYS.

If you are using 386MAX from Qualitas, prevent it from using the address ranges for the master-
mode windows by editing the 386 MAX. PRO file located in the 386 MAX directory, and inserting
the lines RAM=C800- CFFF and RAM=EO0O- EFFF.

If you are using any other expanded-memory manager, refer to its documentation to learn how to
prevent it from using the address ranges for the master-mode windows.

Why doesVXI | NI T work fine but RESMAN hangsthe system?

Thisismost likely caused by a conflict with the master window. See the previous question, Why
does RESMANreport warning/errors about devices that don’t exist in my system?
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Why isit that when | install my mouse driver, the system performance degrades?

If your mouse appears to slow down system performance, add the / y option to your mouse
command. This action switches off the hardware cursor and gives you full system performance.

Why doesthe VXIpc-486 and/or itsinstalled components (GPIB, COM Port) fail to work
once | SA busplug-in cardsareinstalled?

The VXIpc-486 and its components use port /O register space, interrupts and DMA, just like a
desktop PC. If installing an ISA bus card causes something to stop working, it isvery likely that
you have a conflict of these resources between the V X1pc-486 and the plug-in card. See
Appendix G, VXIpc-486 Hardware Configuration, in Getting Sarted with Your VXIpc-486
Model 500 Series (Appendix F in the Model 200 Series manual) for the resources that the

V XIpc-486 uses.

Why does my networ k not work properly?

There can be a possible conflict with the network card in your system. See the question Why
does the VXlpc-486 and/or itsinstalled components (GPIB, COM Port) fail to work once |SA bus
plug-in cards are installed? above.

In addition, most network cards use some portion of the upper memory area, usually between
DO000h to EFFFh, for their operation. Because the VXIpc-486 a so uses some of this memory
area, the computer and the network card may be conflicting. See Why does RESMAN report

warning/errors about devices that don’t exist in my system? earlier in this section for more
information.

When my computer boots, it saysthat it cannot accessthe hard disk drive (HDD), or says
System Not Found, or Fi xed Di sk Fail ure. Ismy HDD damaged?

It is not uncommon for the computer to be unable to access the HDD if the system loses power
during certain times of operation. Try the following procedure to fix the problem.

1. Reboot the V X1pc-486 and, during the system tests, press the <F2> key.
2. Seect Setup from the menu.

3. Pressthe <F9> key to Auto Configure the system.

4. Press <F10> to save the configuration.

5. Press<Esc> until you exit the BIOS Set up uitility.
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Appendix C Troubleshooting

6. If the errors do not go away, power down your mainframe, remove the VXIpc-486, and check
the hard drive settings on its label.

7. Reinsert the V X1pc-486, power on the mainframe, get back into the BIOS setup, and make
sure that the hard drive parameters match those printed on the label.

8. If the errors do not go away, open up the VXIpc-486 and make sure the hard drive cable and
power cable are securely attached to the hard drive.

If thisdid not fix the problem, check to seeif you can boot off a floppy DOS disk and then
change driveto C. If not, your HDD is probably damaged and may need to be reformatted or
repaired.

Caution:  You should NOT reformat the disk unless directed by National | nstruments
support personnel. The HDD controller may have a problem, or a fuse may have
blown, causing the HDD to fail. Reformatting the drive prematurely may not fix
the problem but could result in aloss of data. Contact National | nstruments for
repair information.
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Appendix D

Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary
to help us solve technica problems you might have as well as aform you can use to comment on
the product documentation. Filling out a copy of the Technical Support Form before contacting

National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance around the world. Inthe U.S.
and Canada, applications engineers are available Monday through Friday from 8:00 am. to
6:00 p.m. (central time). In other countries, contact the nearest branch office. Y ou may fax

guestions to us at any time.

Corporate Headquarters

(512) 795-8248

Technical support fax: (800) 328-2203
(512) 794-5678

Branch Offices Phone Number
Austraia (03) 879 9422
Austria (0662) 435986
Belgium 02/757.00.20
Denmark 45 76 26 00
Finland (90) 527 2321
France (1) 48142400
Germany 089/741 31 30
Italy 02/48301892
Japan (03) 3788-1921
Mexico 95 800 010 0793
Netherlands 03480-33466
Norway 32-848400
Singapore 2265886

Spain (91) 640 0085
Sweden 08-73049 70
Switzerland 056/2051 51
Tawan 02 377 1200
U.K. 0635 523545
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Fax Number
(03) 8799179
(0662) 437010-19
02/757.03.11
45767111

(90) 502 2930
(1) 4814 24 14
089/714 60 35
02/48301915
(03) 3788-1923
95 800 010 0793
03480-30673
32-848600
2265887

(91) 640 0533
08-73043 70
056/20 51 55

02 737 4644
0635 523154
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and use the completed
copy of thisform as areference for your current configuration. Completing this form accurately before contacting
National Instruments for technical support helps our applications engineers answer your questions more efficiently.

If you are using any National |nstruments hardware or software products related to this problem, include the
configuration forms from their user manuals. Use additional pagesif necessary.

Name

Company

Address

Fax (___) Phone (___ )

Nationa Instruments hardware product model Revision

Configuration

Operating system

Speed MHz RAM MB Display adapter

Mouse yes no Other adaptersinstalled

Hard disk capacity MB Brand

Instruments used

National Instruments software product Version

Configuration

The problemis

List any error messages

The following steps will reproduce the problem




V X1pc-486 Hardwar e and NI-VXI| Software
Configuration Form

Record the settings and revisions of your hardware and software on the line to the right of each item. Complete
anew copy of thisform each time you revise your software or hardware configuration, and use thisform asa
reference for your current configuration. Completing this form accurately before contacting National Instruments
for technical support helps our applications engineers answer your questions more efficiently.

National I nstruments Products

Hardwar e Information (refer to your VXIpc-486 hardware manual)
e VXIpc-486 ID Label Information
— Model Number 200 240 500 566 599

—  Complete Part Number (including 3-digit suffix)

—  Serid Number

— Revision Number

— Fixed Disk Type (See ID label on module cover)

*  VXIpc-486 Hardware Configuration Information
— Factory Configuration ____yes ________ no
If no, give the following information.
V Xlbus Slot/External CLK 10 Configuration
- A _ B _  Cc ___ b __ E ______F
— External Trigger Input Configuration
Unterminated* ______ Terminated
—  External Audio/Trigger Output Configuration
Trigger Out* Audio Out
e VXIlpc-EFD Externa Floppy Drive
Not Installed Installed. If installed, give the following information.

Seria Number

Revision

*  Factory Configuration



80387SX Math Coprocessor (Model 200 Series only)

Not Installed Installed.

Softwar e I nfor mation

NI-488.2 Software for DOS/Windows
Version

NI-VXI for VXIpc-486 and MS-DOS/Windows
Version

Logical Address (VXIla) Configuration Editor
Logica Address

Device Type

Address Space

VXI Shared RAM (Byte Order)

VXI Shared RAM (Mbytes)

Shared Memory Pool (Windows)

Slave Block Transfer Mode

Slave Supervisory Access Only

Resource Manager Delay (seconds)

Bus (VXIbus) Configuration Editor

Bus Request Level

Fair Requester Timeout (l1s)

Bus Release Mechanism

Bus Arbitration

Local Bus Timeout (l1s)

V XIbus Timeout (pLS)

Bus Acquisition Time in Timeout

Device (VXldev) Configuration Editor

SYSRESET Resets PC

Use System Sanity Timer

Servant Area Size

Protocol Register




Read Protocol Response

Number of Handlers

Number of Interrupters
»  Super VGA Option (Model 500 Series only; described in your hardware manual)
Not Installed __ Factory-Installed
If installed, give the following information.

System Settings Modified for Super VGA?

User-Installed

Super VGA Option Selected

Other Products

WindowsVersion

e Windows Mode (Enhanced, Standard, or Real)

*  Any Other Software In System

* /O Expansion Cards-V X1pc-486/2 only
(Manufacturer, Model)

*  Monitor (Manufacturer, Model)

»  Keyboard (Manufacturer, Model)

*  Mouse (Manufacturer, Model)

e VXlbus Mainframe Manufacturer and Model

e Other VXIbus Devices

M anufacturer M odél Function

Sot

Logical Address

Continue on a separate sheet, if necessary.




Interrupt Level(s) of Other VXI Devices
(Handler/Interrupter)

|EEE 488 Devices (Manufacturer, Model,
GPIB Address)




Documentation Comment Form

National Instruments encourages you to comment on the documentation supplied with our products. This
information helps us provide quality products to meet your needs.

Title:  Getting Started with Your NI-VXI™ Software for the VXIpc™-486 Model 200/500 Seriesand
Windows

Edition Date: March 1995
Part Number: 320930A-01

Please comment on the compl eteness, clarity, and organization of the manual.

If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone ( )

Mail to: Technical Publications Fax to: Technical Publications
National Instruments Corporation National Instruments Corporation
6504 Bridge Point Parkway, MS 53-02 MS 53-02

Austin, TX 78730-5039 (512) 794-5678



Prefix Meaning Value
- micro- 106
m- milli- 103
k- kilo- 103
M- megar 106
o giger 109

Symbols

%

A16 space

A24 space
A32 space

ANS

ASIC

degrees
percent

ohms

amperes

V Xlbus address space equivaent to the VME 64 KB short address space.
In VXI, the upper 16 KB of A16 spaceis allocated for use by VXI devices
configuration registers. This 16 KB region isreferred to as VXI
configuration space.

V X1bus address space equivalent to the VME 16 MB standard address
space.

V Xlbus address space equivaent to the VME 4 GB extended address
space.

American National Standards Institute

Application Specific Integrated Circuit (a semi-custom chip)
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Glossary

B
B

backplane

BIOS

block-mode
transfer

BTO unit

bus master

byte order

CLK10

Commander

DMA

DRAM

NI-VXI Software for VXIpc-486 and Windows G2

bytes

An assembly, typically a printed circuit board, with 96-pin connectors and
signal paths that bus the connector pins.

Basic Input/Output System

An uninterrupted transfer of data elementsin which the master sources
only the first address at the beginning of the cycle. The daveisthen
responsible for incrementing the address on subsequent transfers so that
the next element is transferred to or from the proper storage location.

Bus Timeout unit; afunctional module that times the duration of each data
transfer and terminates the cycle if the duration is excessive. Without the
termination capability of thismodule, a Bus Master attempt to access a
nonexistent slave could result in an indefinitely long wait for aslave

response.

A devicethat is capable of requesting the Data Transfer Bus (DTB) for the
purpose of accessing a slave device.

How bytes are arranged within aword or how words are arranged within a
longword. Motorola ordering stores the most significant (MSB) byte or
word first, followed by the least significant byte (LSB) or word. Intel
ordering stores the LSB or word first, followed by the MSB or word.

Celsius

A 10 MHz, + 100 ppm, individually buffered (to each module slot),
differential ECL system clock that is sourced from Slot O and distributed
to Slots 1 through 12 on P2. It is distributed to each slot as asingle-
source, single-destination signal with a matched delay of under 8 ns.

A Message-Based device which is also a bus master and can control one or
more Servants.

Direct Memory Access

Dynamic RAM (Random Access Memory); storage that the computer
must refresh at frequent intervals.
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dynamic
configuration

dynamically
configured device

E
ECL
EFD

embedded
controller

EMI
extended controller

Extended
Longword Serial

external controller

F

fair requester

FCC

GPIB

GPO

© National Instruments Cor poration G3

Glossary
A method of automatically assigning logical addresses to V X1bus devices
at system startup or other configuration times.
A device that hasitslogical address assigned by the Resource Manager.
A VXI deviceinitially responds at Logical Address 255 when its MODID
lineisasserted. A MXIbus device responds at Logical Address 255 during

apriority select cycle. The Resource Manager subsequently assignsit a
new logical address, which the device respondsto until powered down.

Emitter-Coupled Logic

External Floppy Disk

Anintelligent CPU (controller) interface plugged directly into the VXI
backplane, giving it direct accessto the VXIbus. It must have all of its
required VXI interface capabilities built in.

electromagnetic interference

A mainframe extender with additional V X1bus controller capabilities.

A form of Word Serial communication in which Commanders and
Servants communicate with 48-bit data transfers.

In this configuration, a plug-in interface board in a computer is connected

to the VXI mainframe via one or more V Xlbus extended controllers. The
computer then exerts overal control over V Xlbus system operations.

A MXIlbus master that will not arbitrate for the M Xlbus after releasing it
until it detects the bus request signal inactive. This ensures that all
reguesting devices will be granted use of the bus.

Federa Communications Commission

General Purpose Interface Bus; the industry-standard | EEE 488 bus.
Genera Purpose | nput/Output, a module within the National Instruments

TIC chip. GPIOs are used for connecting external signalsto the TIC chip
for routing/conditioning to the V Xlbus trigger lines.
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Glossary

Hz

|EEE
in.

1/O

interrupt

interrupt handler

KB

L
LED

logical address

Longword Serial

MB

hertz; events per second.

Institute of Electrical and Electronics Engineers
inches

input/output; the techniques, media, and devices used to achieve
communication between entities.

A means for a device to request service from another device.
A VMEbus functional module that detects interrupt requests
generated by Interrupters and responds to those requests by
requesting status and identify information.

Industry Standard Architecture

1,024 or 210; kilobytes of memory

light emitting diode

An 8-bit number that uniquely identifies the location of a Vv XIbus device's
configuration registersin asystem. The A16 base address of adeviceis
C000h + Logical Address* 40h.

A form of Word Serial communication in which Commanders and

Servants communicate with 32-bit data transfers instead of 16-bit data
transfers asin the norma Word Serial Protocol.

1,048,576 or 220; megabytes of memory

meters
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master

Message-Based
device

MIGA

MODID

N

NI-VXI

nonprivileged
access

PCAT
PRI

privileged access

Glossary
A functional part of a MXI/VME/V Xlbus device that initiates data
transfers on the backplane. A transfer can be either aread or awrite.
An intelligent device that implements the defined V X1bus registers and
communication protocols. These devices are able to use Word Serid
Protocol to communicate with one another through communication
registers.

Message-Based Interface Gate Array; a proprietary National Instruments
chip.

A set of 13 signal lines on the VX1 backplane that V XI systems use to
identify which modules are located in which dots in the mainframe.

The National Instruments bus interface software for VME/V XIbus
systems.

One of the defined types of VM Ebus data transfers; indicated by certain

address modifier codes. Each of the defined VM Ebus address spaces has a
defined nonprivileged access mode.

Personal Computer Advanced Technology
Priority

See SUpervisory access.

R

Register-Based A Servant-only device that supports V XIbus configuration registers.

device Register-Based devices are typically controlled by Message-Based devices
via device-dependent register reads and writes.

RESMAN The name of the National Instruments Resource Manager in NI-V XI
bus interface software. See Resource Manager .

Resource Manager A Message-Based Commander located at Logical Address 0, which
provides configuration management services such as address map
configuration, Commander and Servant mappings, and self-test and
diagnostic management.
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Glossary

RONR Request On No Request

ROR Release On Request; atype of VMEbus arbitration where the current
VM Ebus master relinquishes control of the bus only when another bus
master regquests the VMEbus.

RRS Round Robin Select

RWD Release When Done

S

S seconds

Servant A device controlled by a Commander.

statically A device whose logical address cannot be set through software; that is,

configured device it isnot dynamically configurable.

supervisory access  One of the defined types of VMEbus data transfers; indicated by certain
address modifier codes.

SYSCLK System Clock Driver; aVMEbus functional module that provides a
16 MHz timing signal on the utility bus.

SYSFAIL System Failure Driver; asserts asignal to indicate an internal failure.

SYSRESET System Reset Driver; asserts asignal to indicate a system reset or

power -up condition.

System Controller A functional module that has arbiter, daisy-chain driver, and M XIbus
cycle timeout responsibility.

T

TIC Trigger Interface Chip; a proprietary National Instruments chip used for
direct access to the VXI trigger lines. The TIC contains a 16-bit counter, a
dual 5-hit tick timer, and afull crosspoint switch.

trigger Either TTL or ECL lines used for intermodule communication.

tristated Defineslogic that can have one of three states: low, high, and high-
impedance.

TTL Transistor-Transistor Logic

NI-VXI Software for VXIpc-486 and Windows G6 © National Instruments Cor poration



VDC

VIC

VICTEXT

VME
V Xlbus

VXIINIT

VXIEDIT

VXITEDIT

W
w

Word Serid
Protocol

Glossary

volts
voltsdirect current

VX1 Interactive Control program, a part of the NI-VXI businterface
software package. Used to program V XI devices, and develop and
debug VX1 application programs.

Text-based V XI Interactive Control program, functionally equivalent
toVIC.

Versa Module Eurocard or |IEEE 1014
V MEbus Extensions for Instrumentation

A program in the NI-V XI bus interface software package that
initializes the board interrupts, shared RAM, VXI register
configurations, and bus configurations. This program must be run at
least once after rebooting your machine to initialize the system.

V X1 Resource Editor program, a part of the NI-V XI bus interface
software package. Used to configure the system, edit the
manufacturer name and ID numbers, edit the model names of VXI
and non-V X1 devicesin the system, as well as the system interrupt
configuration information, and display the system configuration
information generated by the Resource Manager.

Text-based VXI Resource Editor program, functionally equivalent to
VXIEDIT.

watts

The simplest required communication protocol supported by Message-
Based devicesin the VXlbus system. It utilizes the A16 communication
registers to transfer data using a simple polling handshake method.
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| ndex

A

address space, setting, 3-4
AT-GPIB compatibility, 1-4, 2-1
AUTOEXEC.BAT file, modifying, 2-3

B

bus configuration, 3-8 to 3-11
bus acquisition time in timeout, 3-11
bus arbitration, 3-9
bus rel ease mechanism, 3-9
bus request level, 3-8
fair requester timeout, 3-9
local bus timeout, 3-10
V Xlbus Configuration Editor (V XIbus)
menu (illustration), 3-8
V Xlbus timeout, 3-10

C

common questions, B-1to B-3
compiling your C program, 4-4
symbols, 4-4 to 4-5
configuration. See NI-VXI software.
customer communication, xi, D-1

D

defining symbols, 4-4 to 4-5

device configuration, 3-11 to 3-14
Device Configuration Editor (VXIdev)

menu (illustration), 3-11

number of handlers, 3-13
number of interrupters, 3-14
Protocol register, 3-13
read protocol response, 3-13
Servant Areasize, 3-13
SYSRESET, 3-12
system sanity timer, 3-12

Device Configuration Editor (VXIdev)

menu (illustration), 3-11

© National Instruments Cor poration

device type, setting, 3-4
documentation
conventions used in manual, x
how to use documentation set, ix
organization of manual, x
related documentation, xi

E

example programs, 4-2, 4-4

F

FAILED LED, A-1

fair requester timeout, 3-9

filesincluded with NI-V X| software, A-1
to A-5

G

GPIB connector
illustration, D-7
signals (table), D-7

GPIO connector. See

COM2/GPIO connector.

H

handlers, specifying number of, 3-13
hardware configuration, 1-1

|EEE 488 interface, 1-1, 1-4
includefiles, A-3
INCLUDE variable, 2-3
installation, NI-V X| software, 2-1 to 2-4
AUTOEXEC.BAT file, modifying, 2-2
to2-4
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Index

procedure for, 2-1 to 2-2, 2-4
PROGMANL.INI file, modifying, 2-3
space requirements, 2-1
SYSTEM.INI file, modifying, 2-4
WINL.INI file, modifying, 2-4
INSTALL.EXE, 2-1to 2-4
interrupters, specifying number of, 3-14

L

LabVIEW for Windows, 1-3
LabWindows/CVI for Windows, 1-3
LIB variable, 2-3
local bus timeout, 3-10
local resource access functions, 4-3
logical address configuration, 3-3to 3-7
address space, 3-4
devicetype, 3-4
Logical Address Configuration Editor
(VXI1la) menu (illustration), 3-3
logical address, 3-3
Resource Manager delay, 3-7
shared memory pool (Windows), 3-6
slave block transfer mode, 3-6
slave supervisory access only, 3-7
V XI shared RAM (Byte Order), 3-4
VX1 shared RAM (MBytes), 3-5t0 3-6
Logical Address Configuration Editor
(VXIla) menu (illustration), 3-3
low-level access functions, 4-3

M

manual. See also documentation.
flowchart, 1-2
memory model, 4-2
multiple applications using NI-V XI
library, 5-2

N

networks
connecting V X1pc-486, |-4
problems, }3to J4

NI-VXI software
bus configuration, 3-8to 3-11

NI-VXI Software for VXIpc-486 and Windows

bus acquisition time in timeout, 3-11
bus arbitration, 3-9
bus rel ease mechanism, 3-9
bus request level, 3-8
fair requester timeout, 3-9
local bus timeout, 3-10
V Xlbus Configuration Editor
(VXlbus) menu (illustration), 3-8
V XIbus timeout, 3-10
defining symbols, 4-4 to 4-5
device configuration, 3-11 to 3-14
Device Configuration Editor
(VXIdev) menu (illustration), 3-11
number of handlers, 3-13
number of interrupters, 3-14
Protocol register, 3-13
read protocol response, 3-13
Servant Areasize, 3-13
SYSRESET, 3-12
system sanity timer, 3-12
installation, 2-1 to 2-4
AUTOEXEC.BAT file, modifying,
2-2t0 2-4
procedure for, 2-1 to 2-2
PROGMANL.INI file, modifying, 2-3
space requirements, 2-1
SYSTEM.INI file, modifying, 2-4
WINL.INI file, modifying, 2-4
logical address configuration, 3-3to 3-7
address space, 3-4
devicetype, 3-4
Logical Address Configuration
Editor (VXlIla) menu (illustration),
33
logical address, 3-3
Resource Manager delay, 3-7
shared memory pool (Windows), 3-6
slave block transfer mode, 3-6
slave supervisory access only, 3-7
V XI| shared RAM (Byte Order), 3-4
VX1 shared RAM (MBytes), 3-5
to 3-6
programming considerations, 4-2 to 4-3
example programs, 4-2
interactive control of NI-VXI, 4-1
local resource access functions, 4-3
low-level access functions, 4-3
memory model, 4-2
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multiple applications using NI-V XI1
library, 4-2
using VIC or VICTEXT utilities, 4-1
programs and files
additional programs and files,
A-2t0 A-5
main programs and files, A-1to A-2
guestions and answers, B-1 to B-3
reinitializing hardware after
configuration, 3-14
NIVXIPATH variable, 2-2 to 2-4
Number of Handlers, 3-13
Number of Interrupters, 3-14

P

PATH variable, 2-3
PROGMANL.INI file, modifying, 2-3
programming considerations
example programs, 4-2
interactive control of NI-VXI, 4-1
local resource access functions, 4-3
low-level access functions, 4-3
memory model, 4-2
multiple applications using NI-V XI
library, 4-2
Protocol register, 3-13
Protocol response, setting, 3-13

R

Read Protocol response, 3-13
README.DOC file, 4-1, A-2
reinitializing hardware after
configuration, 3-14
RESMAN program
hanging the system, C-3
performing startup Resource Manager
operations, B-2
purpose and usg, 4-1, A-1
setting delay period for Resource
Manager, 3-7
testing the system, B-2
warning/error messages for nonexistent
devices, C-3
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Index

S

sanity timer, setting, 3-12
Servant Areasize, setting, 3-13
shared memory pool (Windows), 3-6
slave block transfer mode, 3-6
slave supervisory access only, setting, 3-7
software. See also NI-VXI| software.
compatible software for VXIpc-486, 1-3
NI-488.2, 1-4
optional, 1-3
Super VGA option, configuring, 1-3
SYSFAIL* signdl, 3-12
SY SRESET, setting, 3-12
system sanity timer, setting, 3-12
SYSTEM.INI file, modifying, 2-4

T

technical support
fax and phone numbers, D-1
information to gather before calling
National Instruments, C-1to C-2
troubleshooting, C-1to C-5
cannot access hard disk (HDD), C-4
information to gather before calling
National Instruments, C-1 to C-2
|SA bus plug-in cards, C-4
mouse problems, C-4
network problems, C-4
guestions and answers, B-1 to B-3
RESMAN problems, C-3
VXIINIT error messages, C-2

\Y

VIC program
communicating with VXI devices, 4-1
help files, A-2
purpose and use, A-1
VICTEXT program
communicating with VXI devices, 4-1
help files, A-2
purpose and use, A-1
V XI shared RAM (Byte Order), 3-4
VXI shared RAM (MBytes)
options (table), 3-5to 3-6
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Index

purpose and use, 3-5
V Xlbus Configuration Editor (V XIbus)
menu (illustration), 3-8
VXIBUS.CFGfile, 3-2, 3-14
VXIDEV.CFGfile, 3-2, 3-14
VXIEDIT program
exiting, 3-14
help files, A-2
Main Menu (illustration), 3-2
purpose and use, A-1
running, 3-1to 3-2
VXIINIT program
purpose and use, 4-1, A-1
troubleshooting error messages, C-2
VXILA.CFGfile, 3-2, 3-14
V XIpc-486
definition, 1-1
Model 200 Series, 1-1
Model 500 Series, 1-1
optional software, 1-3
guestions and answers, B-1to B-3
reinitializing after NI-VXI software
configuration, 3-14
software description, 1-3to 1-4
troubleshooting, C-1to C-5
VXITEDIT program
exiting, 3-14
purpose and use, A-1
running, 3-14

W

WINL.INI file, modifying, 2-4
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