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What Do You Have?

Your VXI/VME-PCI8000 kit contains hardware, software, and
documentation. You may also have ordered some optional equipment or

software.
Hardware
Your hardware includes the PCI-MXI-2, which you install in your
PCl-based computer. You also get either the VXI-MXI-2 or VME-MXI-2
mainframe extender, which you install in your VXI or VME mainframe.
Note: You do not receive any hardware if you ordered the NI-VXI/VISA
software-only kit.
Software

Your software disks are specific to either Windows 95 or Windows NT and
are labeled as follows:

« NI-VXI/VISA for PCI-MXI-2 for Windows 9&r
* NI-VXI/VISA for PCI-MXI-2 for Windows NT

Printed Documentation
Aside from this document, your kit contains the following printed manuals:

¢ Getting Started with Your PCI-Based MXI-2 Interface for
Windows 95/NEontains an overview of the MXI-2 hardware and the
NI-VXI/VISA software, guides you through setting up your kit, and
helps you get started with application development. You can also use
this manual as a reference for the hardware and software default
settings and to find the answers for commonly asked questions.

¢ MXI-2 Configuration Reference Manuabntains information on
configuring, installing, and cabling your MXI-2 hardware. You may
not need to use this manual if you are performing a simple hardware
installation that uses the standard default settings. However, you
should keep this manual handy in case you decide to try a different
switch or jumper setting at a later time.

Note: You do not receive thBIXI-2 Configuration Reference Manuélou ordered
the NI-VXI/VISA software-only kit.
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Acrobat (Online) Documentation

Your kit includes manuals that are not in printed form. These other
manuals are available as Adobe Acrobat version 3.0 portable document
format (PDF) files. You can view these manuals online, navigate through
them, and print them from your computer. You must have at least Acrobat
Reader 3.0 to view these documents. You can get the latest version of the
reader directly from Adobe.

Adobe maintains a Bulletin Board Service (BBS), which you can use to
upload files to Adobe Technical Support and download certain Adobe files.
The number for the Adobe BBS is 206-623-6984. It is located in Seattle,
Washington, which is in the Pacific time zone. If you live outside the
United States or Canada, you are welcome to connect to the BBS, but may
first want to try Adobe’s Web sitétfp://www.adobe.com/ )or FTP

site (tp://ftp.adobe.com/ ), which may be accessible at a

significantly lower connection cost.

The following list shows the path and filenames of the Acrobat manuals
that are available after you install your software (wheirexx is either
Win95 or WIinNT):

e /NIVXI/Manuals/ NI-VXIUsersMan.pdf
This is theNI-VXI User Manualwhich describes the features of the
NI-VXI software.

* /NIVXI/Manuals/ NI-VXIProgrammerMan.pdf
This is theNI-VXI Programmer Reference Manuathich describes in
detail the VXI/VME function calls in the C/C++ and BASIC
languages.

e /VXlpnp/Win  xx/Nlvisa/Manuals/ NI-VISAUsersMan.pdf
This is theNI-VISA User Manualwhich describes how to program
using VISA.

. IVXlpnp/Win  xx/Nlvisa/Manuals/ NI-VISAProgrammersMan.pdf
This is theNI-VISA Programmer Reference Manuahich describes
in detail the attributes, events, and operations you use in NI-VISA.

Here are some tips on using PDF files efficiently:

» To view and print the online documentation, launch the Acrobat
Reader and open the PDF documents. You can assemble your own
printed documentation by printing out either the entire document or
only the sections relevant to your application.

* To use hypertext links, click on any entry in the table of contents to
jump directly to that topic’s page. You can jump to major sections
within each manual quickly and easily by clicking on the bookmarks.
When you open your PDF documents, the bookmarks show.
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Available Options

A bookmark with a triangle in front of it has bookmarks within it.
To reveal the next level, click on the triangle. To collapse to a higher
level, click on the triangle.

You can change the magnification of the documents either by selecting
the magnifying glass tool in the toolbar and clicking anywhere on the
manual page or by using the various options irMieev menu.

You can quickly find and go to every occurrence of any word or phrase
in the entire document. Select theols»Find... option and type in the
key word or phrase you want to find.

The PDF file assigns consecutive numbers to each page throughout the
document and displays this page number in the lower-left corner of the
Acrobat window. When you choose tiiew»Go To Page...option or

are printing pages, you must use the page numbers in the lower-left
corner of the window, not the number displayed at the bottom center of
each manual page or listed in the contents and index. The number
shown in the bottom center of the page is for printed documents only.

You may have ordered the following optional software or accessories:

e LabVIEW
* LabWindows"/CVI
* MXI-2 cable
Note: These options are not available if you ordered the NI-VXI/VISA software-only

kit.

Both LabVIEW and LabWindows/CVI integrate the VXI and VISA library
interfaces that are required to support your PCI-MXI-2 products. You also
get hundreds of complete instrument drivers, which are modular,
source-code programs that handle the communication with your instrument
to speed your application development.

Where Do You Start?

1.

VXI/VME-PCI8000 for Windows 95/NT

Compare your kit contents with the description in the precétlimaf
Do You Haveection. Contact National Instruments regarding any
discrepancies.

Install LabVIEW or LabWindows/CVI before you install
NI-VXI/VISA if you intend to use either of these application
development environments as your programming choice.
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What Is NI-VXI?

The NI-VXI/VISA installer will update necessary LabVIEW and
LabWindows/CVI files required to interface to your VXI/VME
system.

Install the NI-VXI/VISA software using the Setup program. Refer to
Chapter 2Setup in Getting Started with Your PCI-Based MXI-2
Interface for Windows 95/Nfor details. You must install this software
prior to installing the MXI-2 hardware. Doing so causes the system to
properly recognize your PCI-MXI-2 at the next startup. Se&\that

is NI-VXI?andWhat is VISABections for an explanation of the
NI-VXI/VISA software.

Install your MXI-2 hardware into your computer and mainframe.
Chapter 2Setup in your getting started manual summarizes the
installation procedures. You can also find full details at the end of each
configuration chapter in thelXI-2 Configuration Reference Manual

After you finish installing the software and hardware, refer to
Chapter 3Developing Your Applicatigrin your getting started

manual to learn how you can use your VXI/VME system and to ensure
it is operating properly.

Please refer to the following files for important information that may
affect your application program, including known issues and software
corrections with this release, and additional information relevant for
NI-VXI and NI-VISA API development:

e C\NIVXNREADME.TXT for NI-VXI information
e c\WXlpnp\Win  xx\README.TXT for NI-VISA information

You can also reference the National Instrumeuntss.natinst.com
or ftp.natinst.com sites for driver updates, examples, and product
news.

The NI-VXI system-level software is the driver that controls your
PCI-MXI-2 interface and VXI/VME system. NI-VXI includes a Resource
Manager, an interactive configuration and troubleshooting program,
libraries of software routines for test and measurement (T&M)
programming, interactive control programs for both NI-VXI and NI-VISA,
and a logging utility you can use for debugging your applications. You
can use this software to seamlessly program multiple-mainframe
configurations and have software compatibility across a variety of
controller platforms.

© National Instruments Corporation
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What Is VISA?

VISA is a standard I/O Application Programming Interface (API) for
instrumentation programming. VISA by itself does not provide
instrumentation programming functionality for interfaces other than Serial.
VISA is a high-level API that calls into system-level drivers. As an
example, the NI-VISA implementation of VISA uses the NI-VXI
system-level driver for National Instruments VXI controllers. If you are a
GPIB or GPIB-VXI user, you must also install the NI-488.2 system-level
driver for National Instruments GPIB controllers.

VISA can control VXI, PXI, GPIB, or Serial instruments, making the
appropriate driver calls depending on the type of instrument being used.
VISA uses the same operations to communicate with instruments
regardless of the interface type. For example, the VISA command to write
an ASCII string to a message-based instrument is the same whether the
instrument is Serial, GPIB, or VXI. As a result, VISA gives you interface
independence. This makes it easier to switch bus interfaces and means that
users who must program instruments for multiple interfaces need learn only
one API.

Another advantage of VISA is that it is an object-oriented API that will
easily adapt to new instrumentation interfaces as they evolve, making
application migration to the new interfaces easy.

Because VISA is the industry standard for developing instrument drivers,
most instrument drivers currently written by National Instruments use
VISA and therefore support Macintosh, Windows 8Vindows 95,

Windows NT, Solaris 1, Solaris 2, and HP-UX, if the system-level drivers
are available for that platform.

NI-VXI/VISA Release Notes

This section describes the new utilities and features in this release of
NI-VXI/VISA for Windows 95/NT.

New Utilities

This release of NI-VXI/VISA for Windows 95/NT includes two new
utilities to help you configure, develop, and debug your system quickly:
T&M Explorer and NI Spy.

You can use T&M Explorer to view your entire T&M system and configure
various components. When you launch T&M Explorer, a list of your VXI,
GPIB, and Serial devices appears on your screen. To view the properties of
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each device (such as logical address, address space used, primary address),
right-click on the device in the list. When you view the properties of a
National Instruments device, you can configure the hardware settings
directly from the properties list.

T&M Explorer replaces many earlier utilities, such as VXledit and
VISAconf, and integrates with the NI-DAQ Configuration Utility

(for VXI-DAQ instruments). T&M Explorer also has new features, such
as an option to run Resource Manager at startup, and troubleshooting to
guide you through configuration conflicts and errors.

NI Spy tracks the calls your application makes to National Instruments
T&M drivers, including NI-VXI, NI-VISA, and NI-488.2. It highlights
functions that return errors, so you can quickly determine which functions
failed during your development. NI Spy can also log your program'’s calls
to these drivers, so you can check them for errors at your convenience.

Supported Application Development Environments

This release of NI-VXI/VISA for Windows 95/NT supports the following
Application Development Environments (ADES):

* LabVIEW version 4x

e LabWindows/CVI version 4.

» Borland C/C++ version 4.%.

*  Microsoft Visual C/C++ version %, 5x
* Microsoft Visual Basic version ¥.5x

Note: Although NI-VXI and NI-VISA have been tested and found to work with these
ADEs, other ADEs or higher versions of the ADEs listed above may also work.

New Features and Terminology

New functionality has been added to NI-VXI/VISA in four major areas to
exploit features in the MITE ASIC. These features are as follows:

*  Window mapping

+ MITE DMA

e Shared memory

* Remote controllers
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Window Mapping

The MITE architecture allows much more flexibility in low-level mapping

of VXI address spaces. In particular, the CPU interface of the MITE has
windows that can be dynamically resized and relocated from CPU space to
VXI space. The low-level functions have new extensions that reflect this
feature. Refer to the NI-VXI online help or th#-VXI Programmer
Reference Manudbr information about these functions in NI-VXI. The
NI-VISA online help and th&ll-VISA Programmer Reference Manual

cover this information for NI-VISA applications. As mentioned earlier in
this document, you can use the Acrobat Reader 3.0 to view and navigate
through these manuals.

As in earlier versions of the drivers, the functidfapVXIAddress() and
viMapAddress()  check whether a window that can be shared already
maps to the desired address space and location. If so, they return a pointer
to that window. If the desired space is not already mapped, they set up a new
MITE window to the VXI address and return a pointer to the new window.

TheMapVXIAddressSize()  function is the standard mechanism for
specifying how large a window the driver should map on a call to
MapVXIAddress() . The default size of a mapped window when using
NI-VXI is 64 KB. In VISA, you specify the window size directly in
viMapAddress()

The success of this allocation depends on the availability of three factors:
« Address space in the User Window

e Number of MITE windows

* Memory for allocating data structures for the map

Address Space

The PCI-MXI-2 can decode any 32-bit address on the PCI bus as a VXI
cycle, giving 4 GB of addressability, which can be used for windows on the
PCI-MXI-2. The operating system or computer architecture may limit
which addresses can be assigned to the PCI-MXI-2.

To change the address space, editife window sizefield in thePCI tab
of the PCI-MXI-2Hardware Configuration settings in T&M Explorer.
This setting limits the total amount of memory you can map with
MapVXIAddress() orviMapAddress() . If the User Window is disabled,
theMapVXIAddress() function return®NO_HARDWARE_SUPPQR .

TheNI-VXI Programmer Reference Manuaiplies that the error code
MAP_TIMEOUT (-8) is returned when the window is in use. Because the
MITE-based products have multiple hardware windows of variable size,
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the meaning of this error has been modifiddpVXIAddress() now
returns the error codeAP_TIMEOUT-8) whenever there are not enough
resources to map the window.

For example, if you usdapVXIAddressSize()  andMapVXIAddress()

to request a 1 MB window to A32 space, and you request a User Window
in T&M Explorer of only 64 KBMapVXIAddress()  returns the error
codeMAP_TIMEOUDecause there are not enough resources to complete
the request.

Number of MITE Windows

The MITE has eight CPU windows. NI-VXI uses four of these windows,
leaving four for user applications.

Memory for Allocating Data Structures

You need to have sufficient memory available to set up the necessary page
tables. If you request a very large window—hundreds of megabytes, for
example—you may run out of memory.

MITE DMA

The MITE has two DMA channels to improve the throughput of block
transfers to and from the VXI system. The DMA channels can use various
high-speed bus protocols, such as the following:

*  MXI block

e MXI synchronous

* Burst mode (on the PCI bus)
«  VMEG64 (on the VXI bus)

The DMA channels can transfer data between a VXI device and local
memory, or between VXI devices. The DMA channel can handle
contiguous or noncontiguous local memory. If it is handling noncontiguous
memory, it can perform scatter-gather operations on the noncontiguous
memory.

ThevXimove() andviMove XX) functions automatically use appropriate
bus protocols and transfer types to efficiently perform the data transfer
specified in the function. You can also use configuration options in T&M
Explorer to instruct the NI-VXI/VISA software to use DMA channels for
particular types of operations and to designate what protocols the channel
should use. In addition, you can programmatically control which protocols
to use in NI-VXI. See the NI-VXI online help or th#-VXI Programmer
Reference Manudbr complete descriptions #XImove() and other
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[ * Transferring 32-
VX move(0x0, userBu

/ * Transferring 8-b
VX move(0x80, userB

high-level functions. Notie that peviouslywritten NIV XI andNI-VISA
code uses the DMA capatiés of the MITE wihout modiication.

To teke full advantage of the tloughput of the DMA chamels, you should
perform 32-bit tansfers where bdtthe souce aml the destinatio are
longword aligned If youneed to transfer chacter data betweemdces of
different byte orders-fer example betweera big-endian device and an
Intel 8x86-basedVindows NT PC—transer the data as longwordsut
adjust the byteqolering paameters invXimove() to getthe correct data
in the most Hicientmanne.

NI-VX1 Examples:

bit data to a bi g-endian A32 devi ce*/

f fer, 0x3, devic eOffset, numDataP oints, 4);

i t data to a big - endian A32 devic e*

uffer, 0x3, devi ceOffset, numData  Points / 4, 4);

Shared Memory

In the Hardware Configuration settingsof the PCI-MXI-2 in T&M
Explorer, you can shareemory on your computeor from DRAM added
tothe PCI-MXI-2. Right click on any dhe setings or consult the online
help inT&M Explorer for more information You an access shad
memoty on your computer usirg VXimemAlloc() in NI-VXI and

viM emAlloc() in VISA.

Remote Controllers

Remote controllers, when configuredietect asynchronous evestich as
a VXl interruptor V XI trigger, nedto informthe local controllethat such
an asynchronous event has occurrea: rémote controlles repat thes
eventshad to the locakontroller viaaVXI IRQ line. This IRQ line is
called thesystemIRQ line. You can use T&M Explorer to select which VXI
interruptline the remote controlleusego reportremot events to théocal
controller You reed to map the systelRQ line back to the local controller
to receiveremote controlleinterrupts This mapping is p#ormed
automatically by the Resowdlanage in the parenside VXI-MXI-2
controllers butnotin other mainframe exteders. You can map interupts
through T&M Explorer, or withthe MapVvXlin t () function,which is
descibed in the NIV XI online hdp or theNI-VXI Programmer Reference
Manual.
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The system IRQ line is treatedfdrently than other IRQ lines usdwy
NI-VXI:

* The system IRQ line idways ackowledgedby the Resource
ManagernLogical Addres®).

* The system IRQ line cannot be disabled on the Resource Manage
Caling Disabl eVXlint()  on the system IRQ line doset disable it.

» Devicesotha thanremote controllers can a@terrupt on the system
IRQ line, povided tha the device at Logical Address 0 is the handler
for the interrupt.

« Routingthe system IRQ lin&o the signd queteis not recommended.
Because the system IRQ line cannot be disakiésirouting could
lose interrugs.

Passing tlevalue—1 as the logical addres$§ & controller in NI-VXI causes
NI-V XI to select thdirstremote controlle in your system. Notiethat on
embedded controllers suas the VXpc-85Q —1 refes to the local
controlla. This is to maintain compatibii with older systemwhere the
external controlle needed mextender o assert and reoes interupts.

Enhancements to the NI-VXI Software

The following sections descelthe additional options beyond what is
documented in thBll-VXI User Manualand theNI-VXI Programmer
Reference Manual

Compatibility

NI-V X1 applications that follow the guidelinéd®cumentd in the
NI-VXI User Manualwill work with NI-VXI fo r the PCI-MXI-2.

System Configuration Functions

ThelnitvXIli brary()  function has a neweturn value of

INI T_RET_OK_RMERRQR) . If this value is returned, it means “The
NI-V XI library successfully initializetbutthe ResoureManager has not
beerrun successfully.Alwaysrunthe Resource Managleefore using the
NI-VXI library.

Low-Level VXIbus Access Functions

Do notmake any assumptions about theegindfeatures ba window
returned fom MaVXIAddress() . You $ould ue GetWindow Range()
to determie the size of awindow.
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The 32-bitvalue retuned from GetContex t () and passed to

Set Context()  hasanew format. Applications that set the cexit bits
directly for usem SetContext() ~ maynot be compatibe with the new
format for conéxt. Becaus¢he MITE allows more fexible window
mapping, extra bitsdve beeradded to thidield toreflect these ew
features. Do not manipulateetbontext bitsdirectly.

High-Level VXIbus Access Functions

For best perfomance keep ttefollowing in mind when usingvXimove() :
« Make sueyourbuffers ae 32-bit aligned.

» Transfer 32-bit data whewer possible.

» Using VXI block accesprivil eges sigrficantly impioves peformance
to devices that ee capablef acepting blok transfers.

e VXInove() must lock the uséuffer inmemay on virtual memoy
systems, so lo¢hg thebuffer yourself optimize¥Ximove() .

» BecausVXIimove( ) mustbuild a scattegather li$ for the usebuffer
on pagedmemoly systens, using a ontiguousbuffer optimizes
VXImove() .

VXImemAlloc() returns 3-bit aligned, page-bcked, contiguousbuffers,
whichwork dficiently with VXimove() , but only if the function returns
MEMOK(0) . A status oMEM_OK_USE_MEMPY(1) means this buffer
cannot be used directly withXl move() .

VXInove() can also rave blocks of dta toand from a single VXI address.
This is commony referred to as FIFO male. For more infemation refe to
the NI-VXI Programmer Reference Manual

Local Resource Access Functions

VXImemAlloc() does notllocate onboard RAM on taPCI-MXI-2; it
only allocates system RAM ondlmotherboard. If you warib access
onboard RAM on the PCI-MXI-&acaess it as if it were VXI memory—that
is, by using high-levedr low-level VXIbus acceskinctions. You can use
GetDevinfo()  on the PCI-MXI-2 device to determinesttd X| address
space and VKaddess @ thisonboard RAM.
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