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Important Information

Warranty
The media on which you receive National Instruments software are warranted not to fail to execute programming
instructions, due to defects in materials and workmanship, for a period of 90 days from date of shipment, as evidenced
by receipts or other documentation. National Instruments will, at its option, repair or replace software media that do not
execute programming instructions if National Instruments receives notice of such defects during the warranty period.
National Instruments does not warrant that the operation of the software shall be uninterrupted or error free.
A Return Material Authorization (RMA) number must be obtained from the factory and clearly marked on the outside
of the package before any equipment will be accepted for warranty work. National Instruments will pay the shipping costs
of returning to the owner parts which are covered by warranty.
National Instruments believes that the information in this manual is accurate. The document has been carefully reviewed
for technical accuracy. In the event that technical or typographical errors exist, National Instruments reserves the right to
make changes to subsequent editions of this document without prior notice to holders of this edition. The reader should
consult National Instruments if errors are suspected. In no event shall National Instruments be liable for any damages
arising out of or related to this document or the information contained in it.
EXCEPT AS SPECIFIEDHEREIN, NATIONAL INSTRUMENTSMAKES NO WARRANTIES, EXPRESSOR IMPLIED, AND
SPECIFICALLY DISCLAIMS ANY WARRANTY OF MERCHANTABILITY ORFITNESSFORA PARTICULAR PURPOSE CUSTOMER S
RIGHT TO RECOVERDAMAGES CAUSED BY FAULT OR NEGLIGENCEON THE PART OF NATIONAL INSTRUMENTSSHALL BE
LIMITED TO THE AMOUNT THERETOFOREPAID BY THE CUSTOMER NATIONAL INSTRUMENTSWILL NOT BE LIABLE FOR
DAMAGES RESULTING FROM LOSS OF DATA, PROFITS USE OF PRODUCTS OR INCIDENTAL OR CONSEQUENTIALDAMAGES,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF This limitation of the liability of National Instruments will apply
regardless of the form of action, whether in contract or tort, including negligence. Any action against National
Instruments must be brought within one year after the cause of action accrues. National Instruments shall not be liable for
any delay in performance due to causes beyond its reasonable control. The warranty provided herein does not cover
damages, defects, malfunctions, or service failures caused by owner’s failure to follow the National Instruments
installation, operation, or maintenance instructions; owner’s modification of the product; owner’s abuse, misuse, or
negligent acts; and power failure or surges, fire, flood, accident, actions of third parties, or other events outside reasonable
control.

Copyright
Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or mechanical,
including photocopying, recording, storing in an information retrieval system, or translating, in whole or in part, without
the prior written consent of National Instruments Corporation.

Trademarks

cvI™, natinst.com ™, National Instruments, the National Instruments logo, and The Software is the Instriment
are trademarks of National Instruments Corporation.

Product and company names listed are trademarks or trade names of their respective companies.

WARNING REGARDING MEDICAL AND CLINICAL USE OF NATIONAL INSTRUMENTS PRODUCTS

National Instruments products are not designed with components and testing intended to ensure a level 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

The LabWindows/CVI Instrument Driver Developer Guitdsscribes
developing and adding instrument drivers to the LabWindows/CVI
Instrument Library. This guide is for customers who develop instrument
drivers to control programmable instruments such as GPIB, VXI, and
RS-232 instruments. Follow the procedures in this guide when developing
instrument drivers for personal use or for general distribution to other users.
The software tools you use to create instrument drivers are included in the
standard LabWindows/CVI package.

The LabWindows/CVI Instrument Driver Developer Guisléor users
familiar with LabWindows/CVI fundamentals. This manual assumes that
you are familiar with the material presented in @eiting Started with
LabWindows/CVyuide, the_abWindows/CVI User Manuaand the
LabWindows/CVI Standard Libraries Reference Manaat that you

are comfortable with the LabWindows/CVI software. Please refer to
theLabWindows/CVI User Manu&br specific instructions on operating
LabWindows/CVI.

Organization of This Manual

TheLabWindows/CVI Instrument Driver Developer Guglerganized as
follows:

e Chapter 1)nstrument Driver Overviewntroduces the concept of
instrument drivers, explains how they have evolved, and then explains
the implementation of them in LabWindows/CVI.

» Chapter 2)VI Architecture Overviewcontains a general overview of
the concepts of the 1VI (Intelligent Virtual Instrumentation) instrument
drivers and the IVI engine. It also contains detailed descriptions of the
inherent VI attributes.

« Chapter 3Developing an Instrument Driveexplains the proper
procedure for developing an instrument driver.

« Chapter 4Attribute Editor describes the operation of the Attribute
Editor.

» Chapter 5Function Tree Editgrexplains the function tree and the
Function Tree Editor, and describes the Function Tree Editor menu bar,
menus, and commands.
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Chapter 6Function Panel Editardescribes how to create and modify
instrument driver function panels using the Function Panel Editor.

Chapter 7Adding Help Informationdescribes the types of help
information available from an instrument driver and how you can
create help information.

Chapter 8Programming Guidelines for Instrument Drivec®ntains
general procedures and guidelines for creating IVI instrument drivers.
If you write instrument drivers for general distribution, these
guidelines help ensure that your driver behaves correctly, has a
standard look and feel, and works on multiple platforms and operating
systems. This chapter shows you how to handle common situations
you may encounter. This chapter contains specific guidelines for
GPIB, VXI, and RS-232 instruments. However, you can apply this
information to instruments that use other I/O interfaces.

Chapter 9Required Instrument Driver Functionsontains
information and function descriptions for required instrument driver
functions.

Chapter 10Instrument Driver Exampleshows you how to create an
IVI instrument driver. The examples in this chapter can serve as
models for your instrument driver development.

Chapter 11|VI Library, describes the functions in the
LabWindows/CVI IVI (Intelligent Virtual Instruments) Library. The

IVI Library Function Overvievgection contains general information
about the VI Library functions and panels. Tiwé Library Function
Referencsection contains an alphabetical list of function descriptions.

Appendix A,Customer Communicationontains forms you can use to
request help from National Instruments or to comment on our products
and manuals.

The Glossarycontains an alphabetical list and description of terms
used in this manual.

Thelndexcontains an alphabetical list of key terms and topics in this
manual, including the page where you can find each one.

Conventions Used in This Manual

<>

The following conventions are used in this manual:

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

italic

monospace

monospace bold

monospace italic

paths

About This Manual

This icon to the left of bold italicized text denotes a note, which alerts you
to important information.

This icon to the left of bold italicized text denotes a caution, which advises
you of precautions to take to avoid injury, data loss, or a system crash.

Bold text denotes the names of menus, menu items, parameters, dialog
boxes, and dialog box buttons.

Bold italic text denotes an activity objective, note, caution, or warning.

Italic text denotes variables, emphasis, a cross reference, or an introduction
to a key concept. This font also denotes text for which you supply the
appropriate word or value.

Text in this font denotes text or characters that should literally enter

from the keyboard, sections of code, programming examples, and syntax
examples. This font is also used for the proper names of disk drives, paths,
directories, programs, subprograms, subroutines, device names, functions,
operations, variables, filenames and extensions, and for statements and
comments taken from programs.

Bold text in this font denotes the messages and responses that the computer
automatically prints to the screen. This font also emphasizes lines of code
that are different from the other examples.

Italic text in this font denotes that you must enter the appropriate words or
values in the place of these items.

Paths in this manual are denoted using backslashes (\) to separate drive
names, directories, folders, and files.

The LabWindows/CVI Documentation Set

For a detailed discussion of the best way to use the LabWindows/CVI
documentation set, see the secfitre LabWindows/CVI Documentation
Setin theAbout This Manuasection of th&setting Started with
LabWindows/CVmanual.
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Customer Communication

National Instruments wants to receive your comments on our products
and manuals. We are interested in the applications you develop with
our products, and we want to help you if you have problems with them.
To make it easy for you to contact us, this manual contains comment
and technical support forms for you to complete. These forms are in
Appendix A,Customer Communicatigat the end of this manual.
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Instrument Driver Overview

This chapter introduces the concept of instrument drivers, explains how they have evolved,
and then explains the implementation of them in LabWindows/CVI.

What Is an Instrument Driver?

In the early days of computer-controlled instrumentation systems, programmers used BASIC
I/O statements in their application programs to send and receive command and data strings to
and from the various instruments connected to their computer via the GPIB. Each instrument
responded to particular ASCII strings as documented in each vendor’s instrument user
manuals. Programmers were responsible for learning each command set and writing the
control program

Programming is often the most time-consuming part of developing an automated test system,
especially if programmers have to learn the various command sets of the different instruments
they use. This effect is compounded when programmers find themselves repeating their
work when they create new applications with the same instruments. It became clear that
programmers could save much time and money if they wrote high-level routines that hid the
low-level commands and were generic and modular enough to be reused in any future
application that used the same instrument. These reusable routines became known as
instrument drivers.

Historical Evolution of Instrument Drivers

Although the concept of the instrument driver had promise, early implementations had serious
limitations. Some approaches were too closely linked to proprietary development. Others
were too difficult to develop or modify. Users wanted drivers that were open and modifiable,
built around standards that allowed instruments from a variety of vendors to peacefully
coexist in one application.

The VXIplugé&play systems alliance was founded to address system-level software issues
beyond the scope of the VXIbus consortium and has actively worked to improve existing
instrument driver standards. The \plig&play instrument driver architecture leveraged
existing popular technology by building on the successful LabWindows/CVI instrument
driver standards.
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These standards use VISA defined data types to define parameters of all instrument driver
functions. For example, the return value is of tyf&atus (a 32-bit unsigned integer).

These data types promote the portability of instrument drivers to new operating systems and
programming languages. All instrument I/O is performed with VISA (Virtual Instrumentation
Software Architecture) where possible. The initialize function is generic to the type of
interface (GPIB or VXI) that you use to control the instrument. You pass all instrument
addressing information to the initialize function via a string parameter.

However, the VXpblug&play model is not the last word in instrument drivers. The VI
(Intelligent Virtual Instrumentation) model takes the old model a step further without
introducing additional complexity or performance overhead. Although IVl instrument drivers
comply with the VXplugé&play standard, they have many additional features. Two of the
most important features are:

« Instrument state caching. For standard pi¥g&play drivers, the state of the instrument
is assumed to be unknown. Therefore, each measurement function sets up the instrument
for the measurement even if the instrument is already configured correctly. Through the
IVI attribute model, 1VI drivers automatically cache the current state of the instrument.
An VI instrument driver function performs instrument 1/0O only when the instrument
settings are different from what the function requires. This seemingly minor difference
in approach leads to significant reductions in test time and cost.

* Instrument simulation. IVI drivers can simulate the operation of instruments when they
are not available. VI drivers return simulated data to output parameters. With simulated
data, developers can develop code for instruments even when the instruments are not
available. All parameters are range checked and coerced to proper values when out of
range.

For a comprehensive list of VI features, see ChaptifI2Z\rchitecture Overview

About Instrument Drivers

The purpose of an instrument driver is to control an instrument. The instrument can be a single
physical instrument such as an oscilloscope or a multimeter, a class of instruments that share
common functions, or a hybrid instrument for which no single physical instrument exists.

In addition to controlling the instrument, an instrument driver formats the data it reads from
the instrument into a form convenient for application programs. For example, the driver may
convert a binary array of two-byte-wide numbers into an ASCII string or an ASCII string of
X-Y coordinates into two integer arrays suitable for plotting.
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An IVI instrument driver consists of five files:
* The instrument driver program, which can héba , .obj ,.dll , or.c file

e The instrument includeN() file, which contains function declarations, constant
definitions, and external declarations of global variables

* The instrument function panel filég ), which contains information that defines the
function tree, the function panels, and the help text

* The sub file, which documents attributes and their possible values. The instrument
driver user views the contents of theb file in certain instrument driver function
panels. The instrument driver developer edits the contents alithefile through the
Edit Instruments Attributes command in th&ools menu.

* An ASCII text file (doc ), which contains documentation for the instrument driver

The five filenames consist of the driver name, followed by the appropriate extension. For
example, if the instrument driver name for the Tektronix 2430A digitizing oscilloscope is
tek2430a, its files are namek2430a.c  (.obj ,.ib , or.dll ), tek2430a.h
tek2430a.fp , tek2430a.sub , andtek2430a.doc

For more information, refer 1dsing Instrument Driversn Chapter 3Project Windowin the
LabWindows/CVI User Manual

How Users Operate the Instrument Driver

To the user, an instrument driver represents a set of functions that perform instrument-specific
actions. Within LabWindows/CVI, the user selects an instrument driver fromdtiement

menu. After selecting an instrument, the user selects a function within the instrument driver.
A function panel appears representing the instrument driver function.

A function panel displays symbolic controls that represent parameters to the function.
By manipulating the controls, the user constructs a specific function call that can then be
executed or saved into a program. Thus, the instrument driver function panel gives users
two capabilities:

* Interactive control of the instrument
* The ability to generate function calls that can be included in an application program
In summary, the instrument driver provides functions to perform high-level

instrument-related tasks. By including the function calls in an application program, the user
can control an instrument without knowing the programming protocol of the instrument.
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Instrument Driver Architecture

To define a standard for instrument driver software design and development, one needs
conceptual models around which to write the design specifications. This manual uses two
architectural models for discussion.

The first model, called the instrument drieatternalinterface model, shows how the
instrument driver interfaces to the other software components in the system. This model
gives insight into key architectural decisions with regard to instrument drivers, and adds
context as to how instrument drivers are used. The second model, called the instrument
driverinternal design model, defines how an instrument driver software module is organized
internally. This model shows the consistency of approach to instrument driver design
regardless of the type of instrument.

Instrument Driver External Interface Model

An instrument driver consists of software modules that control a specific instrument. The
software modules that make up an instrument driver must interact with other software in the
overall system, both to communicate with the instrument and to communicate with
higher-level software and/or end users who use the instrument driver. The first step in creating
a standard for instrument drivers, therefore, is to define a model to explain how the instrument
driver interacts with the rest of the system.

Figure 1-1 shows a general model for how an IVl instrument driver interfaces with the rest of
the system.
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User Program

Interactive Programmatic
Developer Interface Developer Interface
(Function Panel) (API)

VI
Engine

Instrument Driver
(Functional Body)

VISA I/O
Interface

Internal
Subroutine
Interface

Figure 1-1. Instrument Driver External Interface Model

This general model contains the instrument driuactional bodywhich is the source code
of the instrument driver. Therogrammatic developer interfate the instrument driver is

the mechanism for calling the driver from a higher-level software programinignactive
developer interfacés an interactive graphical interface that assists the software developer
in understanding what each particular instrument driver function does and how to use
the programmatic developer interface to call each functionlritaligent Virtual
Instrumentation enginmonitors attribute states and performs state cachingviSw 1/0
interfaceis the mechanism through which the driver communicates with the instrument
hardware. Theubroutine interfacés the mechanism through which the driver can call other
software modules it might use to perform its task. These other software modules may include
operating system calls or calls to other unique libraries such as formatting and analysis
functions.

Non-IVI drivers have the same external interface model, but they do not use the IVI engine.
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Functional Body

The functional body of a LabWindows/CVI instrument driver is a library of C functions for
controlling a specific instrument. Because the functional body is developed with the standard
tools provided in the LabWindows/CVI environment, users can easily view instrument
driver source code and optimize it for their application. The details of the functional body are
based on the instrument driver internal design model. Chapg®eogramming Guidelines

for Instrument Driversdescribes the guidelines for creating the instrument driver

functional body.

IVI Engine

IVI, an acronym for Intelligent Virtual Instruments, is the name of an instrument driver
architecture, a component engine that makes it work, and a library that is an API to that
engine. The IVI engine performs state caching and tracks attributes. Chdjpfter 2,
Architecture Overviewdescribes the VI engine and its operation in detail.

VISA 1/0 Interface

An important consideration for instrument drivers is how they perform instrument I/O. In the
LabWindows/CVI instrument driver architecture, the 1/O interface is provided by a separate
layer of software that is standard and available on numerous platforms. The VISA (Virtual
Instrument Software Architecture) 1/O interface is the National Instruments next-generation
I/0O architecture. VISA includes a single interface library for controlling GPIB, VXI, RS-232,
and other types of instruments.

VISA is controller independent and can communicate with instruments via GPIB, MXI,
embedded VXI, and GPIB-VXI controllers.

For interfaces that VISA does not support, you can use another I/O library.

Subroutine Interface

Because LabWindows/CVI instrument drivers are written in standard ANSI C, the subroutine
interface is simply a function call. Therefore an instrument driver is a software program that
can do anything any other program can do. Some specific instrument drivers might do nothing
more than perform simple message-based and register-based 1/O to and from an instrument,
but others might control multiple instruments or use support libraries to integrate data analysis
or other specialized capabilities inside the driver. This type of approach can be used to build
virtual instruments that combine hardware and software capabilities. Complete high-level
tests can be developed and packaged as instrument drivers that can be used by other test
developers.
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The concept of virtual instrumentation is very important, and instrument driver tools must
allow users to take advantage of it. The LabWindows/CVI instrument driver standard defined
in this document applies to instrument drivers that only control a single instrument and to
instrument drivers that combine features of multiple instruments and additional software
processing. For this reason, the LabWindows/CVI instrument driver standard has unlimited
potential as a mechanism for delivering baseline instrument drivers. It also has unlimited
potential as a standard vehicle for delivering much more sophisticated application-specific
capability targeted at highly vertical markets or particular application areas.

The subroutine interface is often used to call instrument driver support functions. These
functions can be defined within the LabWindows/CVI instrument driver source file or
supplied in an external module. End-users cannot call instrument driver support functions.

Programmatic Developer Interface

The programmatic developer interface is the mechanism for using the instrument driver as
part of a test program application. In the LabWindows/CVI instrument driver architecture, the
software interface to an instrument driver is the same as for any other software library module
that a user might want to develop or use. This interface is accomplished through standard
software function calls, with no special instrument-driver-specific requirements.

Interactive Developer Interface

When you use a LabWindows/CVI instrument driver as an integral part of a higher-level
application software development environment, the programmatic developer interface to the
instrument driver can be enhanced with graphical function panels. Function panels, referred
to as thenteractive developer interfachelp you learn how to use the instrument driver. The
function panel interface allows you to operate a particular instrument driver function
interactively and to generate the instrument driver function calls into an application program.
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Instrument Driver Internal Design Model

The IVI instrument driver internal design model, shown in Figure 1-2, defines the internal
organization of the functional body of the driver.

User Program

Interactive Programmatic
Developer Interface Developer Interface
(Function Panel) (API)

Functional Body

Initialize Close
function function

Application Functions

Configure Action/ Data Utility Attribute
functions Status functions functions functions
functions

Component Functions

VI
Engine

Callback Functions

(Not User Callable) >

VISA I/O
Interface

Internal
Subroutine
Interface

Figure 1-2. Instrument Driver Internal Design Mode

The functional body of a LabWindows/CVI instrument driver consists of three main
categories. The first category is a collection of component functions, each of which controls
a specific area of the instrument’s functionality. The second category is a collection of
application functions that invoke combinations of component functions to perform complete
test and measurement operations. The third category is a collection of callback functions that
the IVI engine invokes to perform such operations as reading and writing instrument settings
or querying the state of an instrument. Non-1VI drivers do not have callback functions.
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The modularity of LabWindows/CVI instrument drivers builds on proven technology. The
modular approach gives users the granularity to control instruments properly in their
application programs. A user can, for example, initialize all instruments once, configure
multiple instruments, and then trigger several instruments simultaneously. As another
example, a user can initialize and configure an instrument once, and then trigger and read
from the instrument several times.

Component Functions

LabWindows/CVI instrument drivers have component functions, which are divided into seven
categories: initialize, configuration, action/status, data, utility, attribute, and close. Each of
these categories, with the exception of the initialize and close functions, consists of several
modular software routines. Much of the critical work in developing an instrument driver lies
in the up-front design and organization of the instrument driver component functions. The
specific routines in each category are further categorized as reithered functionsor
developer-specified functions

The required functions are instrument driver functions that are common to the majority of
instruments. These functions perform the following instrument operations:

e Initialize
* Close

* Reset

* Self-Test

* Revision Query

e Error Query

e Error Message

* Get/Clear Error Info

* Lock/Unlock Session

* Write/Read Instrument Data

The instrument driver developer specifies the remainder of the functions in the instrument
driver. All instruments have configuration functions, for example, but different instruments
can have different numbers of configuration functions depending on the differences in the
ways you can configure the instruments. General guidelines in Chapteg8amming
Guidelines for Instrument Driverslefine, organize, and structure the functions within each
category. By following these guidelines, similar instruments will have similar sets of
functions.
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The LabWindows/CVI instrument driver guidelines recommend that an instrument driver
provide full functional control of the instrument. LabWindows/CVI does not attempt to
mandate the required functionality of all instrument types such as DMMs, counter/timers, and
so on. Rather, the focus is on the architectural guidelines of all drivers. In this way, all driver
developers have the flexibility to implement functionality unique to a particular instrument,
yet all drivers are organized, packaged, and used in the same way.

The IVI architecture, on the other hand, provides a framework for instrument class
definitions. An instrument class definition defines the external interface and functionality of
all instrument drivers for a particular instrument type. It defines some functionality as
required, and some as optional. It also allows instrument drivers to define additional functions
specific to a particular instrument. You can use the IVI architecture without complying with
a class definition, and class definitions do not exist for all instrument types. Nevertheless, you
gain the following benefits if you create an instrument driver according to a class definition:

e The class definition makes most of the design decisions for you.

* The class definition provides template files that you can use withrerege 1VI
Instrument Driver command in th&ools menu. The command invokes a wizard that
generates the skeletan, .h , .fp , and.sub files for an instrument driver. When you
use the command with a class template, it adds all of the attributes and high-level
functions that the class defines to the instrument driver files. Refer to Chapter 3,
Developing an Instrument Drivefor more information.

« By following a class definition, your instrument driver has an external interface that is
very familiar to users who have used other instrument drivers that comply with the class
definition.

e The standard class definitions also make it possible to aleatinstrument driverthat
work on all instruments of the same type.

Initialize Functions

The initialize functions initialize the software connection to the instrument. The initialize
functions can optionally perform an instrument identification query and reset operations. It
performs any necessary actions to place the instrument in its default power-on state or other
specific state. An extended initialization function allows users to configure certain VI
attributes at initialization time.

Configuration Functions

The configuration functions are a collection of software routines that configure the instrument
to perform a particular operation. There can be numerous configuration functions, depending
on the particular instrument. The configuration functions group multiple calls to attribute
functions. They handle any order dependencies that might exist in setting attributes.
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Action/Status Functions

The action/status category contains two types of functions. Action functions cause the
instrument to initiate or terminate test and measurement operations. Status functions obtain
the current status of the instrument or the status of pending operations. The specific routines
in this category and the actual operations performed by those routines are left up to the
instrument driver developer.

Data Functions

The data functions include functions to transfer data to or from the instrument. Examples
include functions for reading a measured value or waveform from an instrument, functions
for downloading waveforms or digital patterns to a source instrument, and so on. The specific
routines in this category and the actual operations performed by those routines are left up to
the instrument driver developer.

Attribute Functions

The attribute functions set or query the value of particular instrument settings, or attributes.
Attribute functions use the IVI engine to manage instrument attribute values and states
properly. The attribute functions provide low-level access to the individual instrument
settings. Users normally call the configuration functions rather than the attribute functions.
Refer to Chapter 21 Architecture Overviewfor details on the attribute functions. Non-1VI
drivers do not have attribute functions.

Utility Functions

The utility functions can perform a variety of operations. Some utility functions are required,
such as reset, self-test, error query, error message, and revision query, and some are defined
by the developer.

Reset The reset function places the instrument in a default state.

Revision Query The revision query function returns the revision of the instrument
driver and the firmware revision of the instrument.

Error Query The error query function queries the status of the instrument and
returns the instrument-specific error information

Error Message The error message function translates the error return value from
an instrument driver function to a user-readable string.
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Get/Clear The get and clear error info functions allow you to get and clear
Error Info the extra error information that IVI drivers provide.

Lock/Unlock The lock and unlock session functions allow you to protect a
Session sequence of calls to an IVIinstrument driver from interference by

other execution threads.

Write/Read The write/read instrument data functions allow the end-user to
Instrument Data perform instrument 1/O directly.

Close Function

All LabWindows/CVI instrument drivers have a close function that terminates the software
connection to the instrument and deallocates system resources

Application Functions

The application functions are high-level test and measurement oriented routines. Application
functions commonly call a sequence of component functions to perform one high-level
operation. For example, a DMM application function might configure the DMM and take a
reading, all in one function call.

Note Instrument driver application-level functions do not call the initialization or close
functions.

Callback Functions

In IVI drivers, callback functions contain the source code for querying and modifying
instrument settings, checking the status of the instrument, and other operations. The VI
engine invokes the callback functions at appropriate times.

There are two types of callback functioatiributecallbacks, andessiorcallbacks. Attribute
callbacks, such as the read and write callbacks, apply to particular instrument settings or
software attributes. Session callbacks apply to the instrument as a whole.

Refer to Chapter 2VI Architecture Overviewfor detailed information on callback
functions.

Non-1VI drivers do not have callback functions.

LabWindows/CVI Instrument Driver Guide 1-12 © National Instruments Corporation



IVl Architecture Overview

This chapter contains a general overview of the concepts of the VI instrument drivers and the
IVI engine. It also contains detailed descriptions of the inherent IVI attributes.

What is IVI?

IVI, an acronym for Intelligent Virtual Instruments, is the name of an instrument driver
architecture, a component engine that makes it work, and a library that is an API to that
engine. Following are the major features of the IVI instrument driver architecture:

A standard, well defined structure for the external interface to an instrument driver that
is 100 percent VXlug&play compatible.

A standard, well defined structure for tinéernal implementatiof an instrument
driver.

An attribute model for representing the settings of an instrument.

A standard set of callback functions the instrument driver can define and install to
implement an instrument attribute.

An optional state-caching mechanism that tracks the state of instrument settings to
prevent unnecessary instrument I/O and thereby increase the performance of application
programs.

A standard interface for enabling and disabling the validation of parameters the user
passes to instrument driver functions.

A standard interface for enabling and disabling queries of the instrument’s status after an
operation.

A standard interface for using an instrument driver in simulation mode.

The ability to safely access the same instrument driver session from multiple execution
threads in one application.

The ability of an application program thread to lock an instrument driver session so that
a thread can execute a critical section of code without other threads in the same program
interfering with the state of the instrument.

The ability of an instrument driver to report extensive error information.

The definition of standard classes for common types of instruments. A standard class
definition specifies the high-level functions, attributes, and attribute values common to
a wide variety of instruments of the same type. Instrument drivers that comply with a
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standard class definition provide users with a familiar interface from one specific
instrument to another of the same type.

e The standard class definitions also make it possible to aleateinstrument driverthat
work on all instruments of the same type.

e LabWindows/CVI wizards that help you create and modify IVI instrument drivers. The
wizards are particularly powerful when you use them with the templates for a standard
instrument class definition.

¢ LabWindows/CVI command to create a C++ wrapper for an IVI instrument driver.

« Multiplatform capability. The 1VI engine will be available under Windows 95/NT,
Windows 3.1, Sun Solaris 1, Sun Solaris 2, and HP-UX. Under Windows 95/NT, the
IVI engine is in the form of a 32-bit DLL. The IVI engine requires that you install VISA,
but it is not dependent on any other library.

Introduction to IVI Instrument Drivers

This section contains a brief introduction to IVI instrument drivers, how they work, and how
you use them in application programs. The balance of this chapter contains a detailed
discussion of the IVI attribute model, callbacks, state caching, and the responsibilities of
high-level instrument driver functions. At the end of the chapter are detailed descriptions of
inherent VI attributes. Refer to ChapteC&veloping an Instrument Driveand Chapter 4,
Attribute Editorfor information on the LabWindows/CVI wizards that help you create and
modify IVI instrument drivers. Refer to Chapterf8ogramming Guidelines for Instrument
Drivers, for detailed information on instrument driver source code. Refer to Chaptsfl 11,
Library, for descriptions of the functions in the IVI engine API and for information about the
IVI error reporting capabilities.

Instrument drivers are high-level function libraries for controlling specific GPIB, VXI, or
serial instruments or other devices. With an instrument driver, you can easily control an
instrument without knowing the low-level command syntax or 1/O protocol. IVI instrument
drivers apply an attribute-based approach to instrument control to deliver better run-time
performance and more flexible instrument driver operation.

An IVl instrument driver specifies each readable or writable setting on your instrument, such
as the vertical voltage range on an oscilloscope, as an attribute. The IVI engine works in
conjunction with IVl instrument drivers to manage the reading and writing of instrument
attributes. The IVI engine tracks the values of attributes in memory and controls when
instrument drivers send new settings to instruments and read settings from instruments. By
managing instrument attributes and mandating a standard structure for the internal
implementation of instrument drivers, IVl adds many features to instrument drivers,
including:
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e State-caching to eliminate redundant commands being sent to the instrument. If you try
to set an attribute to a value that it already has, the VI engine skips the command.

» Configurable range-checking. Range-checking verifies that a value you specify for an
attribute is within the valid range for the attribute. You can disable this feature for faster
execution speed.

» Configurable status query. The status query feature automatically checks the status
register of the instrument after each operation. You can disable this feature for faster
execution speed.

« Simulation. You can develop application code that uses an instrument driver even when
the instrument is not available. When in simulation mode, the instrument driver
range-checks input parameters and generates simulated data for output parameters.

You enable or disable these features by setting special attribute values in the instrument driver.
For example, you can set tAe4d5_ATTR_RANGE_CHECHr FL45_ATTR_SIMULATE

attributes of the Fluke 45 Digital Multimeter driventb TRUE to enable range-checking or
simulation. These types of attributes are caléerentlVI attributes because every VI
instrument driver has them and because they control how the instrument driver works rather
than representing particular instrument settings.

How IVI Instrument Drivers Work

Note This section presents a simplified view of how the IVI engine and driver work
together. The actual process involves additional steps that implement other
powerful features. The rest of this chapter discusses the entire process in detail.

The key to the VI architecture is the manner in which the VI engine controls the reading and
writing of attributes to and from the instrument. The instrument driver cordalibsick
functionsthat read and write instrument settings, as wethiage tableghat specify the valid

range for each instrument attribute. The IVI engine accesses the range tables and invokes the
callbacks at the appropriate times. For example, suppose the instrument driver exports a
Scope_ConfigureVertical function that configures the vertical subsystem of an
oscilloscope. Also, suppose that you pass 5.0 for the vertical range parameter to the function.
The driver and the 1VI engine work together to execute the following steps:

1. TheScope_ConfigureVertical function calls thevi_SetAttributeViReal64
function in the IVI engine to set the value of the vertical range to 5.0 volts.

2. IfthelVI_ATTR_RANGE_CHECHKnherent attribute i¥I_TRUE, the IVI engine uses
the range table for the vertical range attribute to determine if 5.0 volts is a valid value.
If 5.0 is outside the valid range for your particular oscilloscope, the
Ivi_SetAttributeViReal64 function returns an error code. In some cases, the
IVI engine uses the range table to coerce the value you request to a value that is more
acceptable to the instrument, regardless of whether you enable range-checking.

© National Instruments Corporation 2-3 LabWindows/CVI Instrument Driver Guide



Chapter 2

w

VI Architecture Overview

If thelVI_ATTR_CACHE inherent attribute i¥I_TRUE, the IVI engine compares the
vertical range value you are requesting, 5.0, to the value currently in the engine’s cache
for the attribute. If the cache value equals Bi0SetAttributeViReal64 returns

the success completion code immediately. Because the vertical range is already set to
5.0 volts, sending a command to the instrument to set the vertical range to 5.0 volts is
redundant.

If thelVI_ATTR_SIMULATE inherent attribute i¥I_TRUE,
Ivi_SetAttributeViReal64 returns the success completion code immediately.

The IVI engine invokes th&cope_VerticalRangeWriteCallback function in the
instrument driver. The write callback function sends a command string to the
oscilloscope to set the vertical range to 5.0. The IVI engine updates the cache value for
the vertical range attribute to 5.0.

If thelVI_ATTR_QUERY_INSTR_STATUSInherent attribute i¥1_TRUE and the

IVI engine invokedScope_VerticalRangeWriteCallback or the write callback for

any other attributeScope_ConfigureVertical calls the check status callback in the
instrument driver. The check status callback reads the status register of the oscilloscope
to check if an error condition occurred.

Notice that steps 1 through 5 repeat for each parameter you pass to
Scope_ConfigureVertical

The following diagram illustrates this process.

Hiah-Level Functi / Set Attribute

igh-Level Functions

(con%igure, measure, etc.) Raann dg(ég:r‘égk
/ Compare with

Attribute Range Tables Cache Value

Simulate?

Write to

Attribute Callbacks / Instrument

read, write, etc.
( ) Store Value
in Cache

Session Callbacks Check
|
(check status, etc.) Instrument

Status

Instrument Driver IVI Engine
Set Attribute
Process

Figure 2-1. VI Driver Operation Diagram
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How You Program with IVI Instrument Drivers

Each IVIinstrument driver presents a set of high-level functions for controlling an instrument.
The high-level functions are sufficient for most applications. Although each IVI instrument
driver exportsSetAttribute andGetAttribute functions, you typically do not use them

in application programs. When you call the configuration functions in the instrument driver,
you specify configuration settings. The configuration functions pass these settings to
SetAttribute function calls. In many cases, it is necessary to send settings to the
instrument in a particular order. The high-level configuration functions handle these order
dependencies for you.

To use an instrument driver for a particular instrument, you must first initialize an VI
instrument drivesessionWhen you initialize an 1Vl session, the IVI engine creates data
structures to store all the information for the session. Each IVI instrument driver exports two
functions for initializing an 1VI sessiorPrefix _init and Prefix _InitWithOptions ,
wherePrefix s the instrument prefix for the driv@8oth functions require that you identify

the physical device. The functions give you the option of performing ID query and reset
operations on the device. They also initialize the device for correct operation of subsequent
instrument driver function calls.

The Prefix _InitwithOptions function has a string parameter in which you can set the
value of inherent attributes suchisis ATTR_RANGE_CHECKIVI_ATTR_SIMULATE ,
andIVI_ATTR_QUERY_INSTR_STATUS It is best to set these attributes through the

Prefix _InitWithOptions function so that your settings are in effect during the
initialization procedure. This is particular important if you want to enable simulation. The
initialization procedure usually attempts to interact with the physical instrument. If the
instrument is not available, you must disable simulation in your call to

Prefix _InitWithOptions to prevent the initialization from failing.

ThePrefix _init andPrefix _InitwWithOptions functions return an IVI session handle

that you pass to subsequent calls to instrument driver functions. If you want to use the same
instrument driver for a separate physical device, you musPelk _init or

Prefix _InitWithOptions again to initialize a different IVI session.

Do not open multiple VI sessions to the same physical device. If you want to use the same
instrument in different execution threads, you can do so by sharing the same session handle
across multiple threads in the same program. IVI instrument drivers functions are multithread
safe. In some cases, however, you might hal@ctoa session around a sequence of calls to

an VI instrument driver. For example, if you call a configuration function and then take a
reading in one thread, you must prevent calls to instrument driver functions in other threads
from upsetting the configuration between the two function calls in the first thread. Each IVI
instrument driver exports therefix _LockSession andPrefix _UnlockSession

functions for this purpose.
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Driver Functions and Attribute Model

The VXIplug&play standard requires that each instrument driver contain the following seven
functions, wherePrefix  is the instrument prefix for the particular driver:

Prefix _init,

Prefix _close

Prefix _reset

Prefix _self_test

Prefix _revision_query

Prefix _error_queury

Prefix _error_message

IVI drivers must contain the following additional functions:

Prefix _InitWithOptions
Prefix _lvilnit

Prefix _IviClose
Prefix _LockSession
Prefix _UnlockSession
Prefix _GetErrorinfo
Prefix _ClearErrorinfo
Prefix _ReadlnstrData
Prefix _WritelnstrData

Refer to Chapter Required Instrument Driver Functionfor a description of all functions
that VXIplug&play and IVI require.

VXI plug&play drivers also contain high-level functions that encapsulate multiple instrument
interactions. The drivers usually group high-level functions into categories such as
configuration functions and measurement functions. A configuration function modifies one

or more settings on the instrument. A measurement function usually sends a command to the
instrument requesting data and then reads the data from the instrument. Drivers often also
contain application-level functions, which are very high-level functions that typically call one

or more configuration functions and a measurement function.

IVI drivers contain the same types of high-level functions. A key difference between VI and
non-IVI drivers is in how they implement the high-level functions. Non-1VI drivers use direct
instrument I/O to query and modify instrument settings. IVI drivers query and modify
instrument settings through attributes. Thus, a high-level function in an IVI driver might
consist of a set of calls to VI Library functions suchvasGetAttributeVilnt32 ,
Ivi_SetAttributeVilnt32 , andlvi_SetAttributeViReal64 . The IVI engine

provides the mechanism for the management of instrument driver attributes.
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Types of Attributes

The interface to many of the standard capabilities in the IVI engine is through attributes. The
IVI engine defines a set of attributes that are present for all IVI sessions. These attributes are
calledinherentattributes. The specification for an instrument class defines attributes that are
common among all instruments of one type. These attributes are cabsdttributes. A

specific instrument driver defines attributes that are specific to a particular instrument model
or family of models. These attributes are calleddirument-specifiattributes. Each specific
instrument driver API exports a subset of the inherent IVI attributes and most or all its
instrument-specific attributes. A specific instrument driver that complies with a standard class
definition also exports the class attributes.

An instrument driver can use attributes for more than modeling instrument states. For
instance, the driver can use attributes to represent values that the driver recalculates
dynamically each time the user queries its value. The driver also can use attributes to maintain
internal data it wants to attach to each IVI session the user creates. Instrument drivers can
choose whether to export such attributes to the user. Attributes that drivers export to users are
calledpublic attributes. Attributes that drivers use only internally are calte@teor hidden
attributes.

The instrument driver must assign one of the following VISA data types to each attribute:
Vilnt32 , ViReal64 , ViString , ViBoolean , ViSession , andViAddr . Only hidden
attributes can be of typgAddr .

Refer to thdnherent IVI Attributesection later in this chapter for detailed descriptions of
each inherent attribute.

Get/Set/Check Functions

When a high-level function in an instrument driver queries or modifies the current setting of

an attribute, it does so by calling one of iieGetAttribute or lvi_SetAttribute

functions. The IVI Library contains sixi_GetAttribute functions and six

Ivi_SetAttribute functions, one for each possible attribute data type. These are called
typesafdunctions.

The IVI engine also exports six typesafie CheckAttribute functions. Instrument

drivers can call these functions to verify that a particular value is valid for an attribute.

Instrument drivers expoRrefix _GetAttribute , Prefix _SetAttribute , and

Prefix _CheckAttribute functions for each of the five data types that instrument driver
public attributes can have. This allows users to bypass the high-level functions in instrument
drivers and directly query and modify the values of instrument attributes. The

Prefix _GetAttribute , Prefix _SetAttribute , andPrefix _CheckAttribute
functions are merely wrappers around calls tdth&etAttribute ,
Ivi_SetAttribute , andlvi_CheckAttribute functions.
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Eachlvi_Get/Set/CheckAttribute function has aoptionFlagsparameter. The

Prefix _Get/Set/CheckAttribute functions that instrument drivers export do not have
this parameter. They always passitfieVAL_DIRECT_USER_CALL flag to the
Ivi_Get/Set/CheckAttribute function. For more information on tloptionFlags

parameter, refer to the function descriptions forl¥hé&et/Set/CheckAttribute
functions in Chapter 11VI Library.

Chapter 11|VI Library, contains one consolidated function description for all the
Ivi_GetAttribute functions, excepti_GetAttributeViString , one consolidated
function description for all thii_SetAttribute functions, and one consolidated

function description for all thii_CheckAttribute functions. The function descriptions
contain detailed information on exactly what each of these functions does. The description of
thelvi_SetAttribute functions is particularly extensive.

Callbacks

The IVI engine contains a sophisticated attribute state-caching mechanism. Each specific
instrument driver, on the other hand, contains the knowledge of how to obtain settings from
the instrument, validate new settings, and send new settings to the instrument. Thus, a
function call to set or get an attribute value executes code both in the IVI engine and in the
specific instrument driver.

The most efficient way to partition this work is through a callback mechanism. The specific
instrument driver encapsulates its knowledge of how to query and modify instrument attribute
values into a set of callback functions for each attribute. The driver installs the callbacks for
each attribute by passing the addresses of the callback functions to the 1VI engine. Besides
enabling state-caching, this scheme also allows the IVI engine to play an important role in
implementing the range-checking, status-checking, and simulation options in instrument
drivers.

All function calls to get or set an attribute value first go through the 1VI engine. The VI
engine uses this opportunity to determine whether state-caching, range-checking, and
simulation are enabled. It also determines whether the cached value of the attribute is valid,
that is, whether it reflects the current state of the instrument. Depending on these and other
factors, the VI engine invokes one or more callback functions. After the callbacks return, the
IVI engine can take additional actions such as storing a new value in the cache.

The IVI engine allows an instrument driver to install six callback functions for each attribute:
read, write, check, coerce, compare, and range table. ReferAtirthate Callback
Functionssection later in this chapter for a description of the six attribute callbacks.

The VI engine also allows an instrument driver to install three callback functions that are
global to an entire IVI session: an operation complete callback, a check status callback, and
a buffered 1/0 callback. Refer to tBession Callback Functiosection later in this chapter

for a description of the session callbacks.
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The driver can choose which callbacks to install. The IVI engine does not require any of the
callbacks.

Creating and Declaring Attributes

An instrument driver creates the specific and class attributes it uses by calling the
Ivi_AddAttribute functions. The IVI Library provides a separbtie AddAttribute

function for each of the six data types, for examipleAddAttributeVilnt32 and
Ivi_AddAttributeViBoolean . In the include file for the driver, the driver must declare
constant names for all the public attributes. In the source file for the driver, the driver must
declare constant names for all the hidden attributes.

The IVI engine creates the inherent IVI attributes for each session. The include file for the
driver, however, must define constant names for all the attributes that are not hidden from the
user. In this way, the driver include file presents a unified view of all attributes the user can
use in conjunction with the instrument driver.

Attribute IDs

Each attribute in an instrument driver must have a distinct integer ID. You must define a
constant name for each attribute in the include file or the source code for the instrument driver.
The constant name must begin WRREFIX_ATTR_, wherePREFIX is the instrument prefix.

The include file for a specific instrument driver must define constant names for all the public
attributes. This includes attributes that the VI Library defines, attributes that the instrument
class defines, and attributes that are specific to the particular instrument.

Note The Create VI Instrument Driver and Edit Instrument Attributes commands
create the correct attribute constant definitions for you.

Inherent IVI Attributes

For each inherent IVI attribute, use the same constant name that appédrs inexcept
replace the IVI prefix with the specific instrument prefix. For examipla, defines
IVI_ATTR_CACHE, and the Fluke 45 include fil#45.h , contains the following definition:

#define FL45_ATTR_CACHE IVI_ ATTR_CACHE

Class Attributes

For each class attribute, use the same constant name that appears in the class include file, but
replace the class prefix with the specific instrument prefix. For example, the DMM class
include file,ividmm.h , definesVIDMM_ATTR_RESOLUTIONandfl45.h  contains the

following definition:

#define FL45_ATTR_RESOLUTION IVIDMM_ATTR_RESOLUTION
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Instrument-Specific Attributes

For each instrument-specific attribute that the user can access, define a constant name
in the instrument driver include file, and assign a value that is an offset from
IVI_SPECIFIC_PUBLIC_ATTR_BASE . For examplefl45.h  contains the following
definition:
#define FL4A5_ATTR_HOLD_THRESHOLD \

(IVI_SPECIFIC_PUBLIC_ATTR_BASE + 3)

For each instrument-specific attribute that is hidden from the user, define a
constant name in the driver source file, and assign a value that is an offset from
IVI_SPECIFIC_PRIVATE_ATTR_BASE . For examplehp34401.c contains the following
definition:
#define HP34401_ATTR_TRIGGER_TYPE \

(IVI_SPECIFIC_PRIVATE_ATTR_BASE + 1)

Attribute Flags

Each attribute has a set of flags that you can use to specify various types of behavior. You set
the flags as bits in¥ilnt32  value you specify when you create the attribute using one of
thelvi_AddAttribute functions. You can query and modify the flags for an attribute using
Ivi_GetAttributeFlags andlvi_SetAttributeFlags

To set multiple flags, bitwise OR them together. For example, if you want an attribute to be
read only and never cached, then use the following flags:

IVI_VAL_NOT_USER_WRITABLH IVI_VAL_NEVER_CACHE
Table 2-1 lists the IVI attribute flags. A detailed discussion of each flag follows the table.

Table 2-1. VI Attribute Flags50

Bit Value Flag
0 0x0001 IVI_VAL_NOT_SUPPORTED
1 0x0002 IVI_VAL_NOT_READABLE
2 0x0004 IVI_VAL_NOT_WRITABLE
3 0x0008 IVI_VAL_NOT_USER_READABLE
4 0x0010 IVI_VAL_NOT_USER_WRITABLE
5 0x0020 IVI_VAL_NEVER_CACHE
6 0x0040 IVI_VAL_ALWAYS_CACHE
7 0x0080 IVI_VAL_NO_DEFERRED_UPDATE
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Table 2-1. VI Attribute Flags50 (Continued)

Bit Value Flag
8 0x0100 IVI_VAL_DONT_RETURN_DEFERRED_VALUE
9 0x0200 IVI_VAL_FLUSH_ON_WRITE
10 0x0400 IVI_VAL_MULTI_CHANNEL
11 0x0800 IVI_VAL_COERCEABLE_ONLY_BY_INSTR
12 0x1000 IVI_VAL_WAIT_FOR_OPC_BEFORE_READS
13 0x2000 IVI_VAL_WAIT_FOR_OPC_AFTER_WRITES
14 0x4000 IVI_VAL_USE_CALLBACKS_FOR_SIMULATION
15 0x8000 IVI_VAL_DONT_CHECK_STATUS

IVI_VAL_HIDDEN is 0x0018, the combination 6fl VAL_NOT_USER_READABLEand
IVI_VAL_NOT_USER_WRITABLE Use thdVI_VAL_HIDDEN macro when you create
attributes that you do not want the user to access.

IVI_VAL_NOT_SUPPORTEDB—Indicates that the class driver defines the attribute but the
specific driver does not implement it.

IVI_VAL_NOT_READABLE—Indicates that neither users nor instrument drivers can query the
value of the attribute. Only the 1VI engine can query the value of the attribute.

IVI_VAL_NOT_WRITABLE—Indicates that neither users nor instrument drivers can modify
the value of the attribute. Only the IVI engine can modify the value of the attribute.

IVI_VAL_NOT_USER_READABLE-Indicates that users cannot query the value of the
attribute. Only the IVI engine and instrument drivers can query the value of the attribute.

IVI_VAL_NOT_USER_WRITABLE—Indicates that users cannot modify the value of the
attribute. Only the IVI engine and instrument drivers can modify the value of the attribute.

IVI_VAL_NEVER_CACHE—Directs the IVl engine never to use the cache value of the
attribute, regardless of the state of iMie ATTR_CACHE attribute. The IVI engine always
calls the read and write callbacks for the attribute, if present.

IVI_VAL_ALWAYS_CACHE—Directs the IVI engine to use the cache value of the attribute, if
it is valid, regardless of the state of thie ATTR_CACHE attribute.

IVI_VAL_NO_DEFERRED_UPDATE-Directs the VI engine never to defer the update of the
attribute when you set it, regardless of the state dthaTTR_DEFER_UPDATEattribute.
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IVI_VAL_DONT_RETURN_DEFERRED_VALUEWhen you query the value of an attribute

and a deferred update is pending for the attribute, the flag directs the 1VI engine to return a
value that reflects the current state of the instrument rather than the value in the pending
update. When this flag is set, it overrides the state of the
IVI_ATTR_RETURN_DEFERRED_VALUES&ttribute.

IVI_VAL_FLUSH_ON_WRITE—BY default,lvi_Update = does not send the

IVI_MSG_FLUSH message to the buffered I/O callback until it completes processing all the
deferred updates. This flag indicates that after processing a deferred update for the attribute,
Ivi_ Update must send the/I_MSG_FLUSH to the buffered I/O callback to flush the 1/O

buffer.

IVI_VAL_MULTI_CHANNEL —Indicates that the attribute has a separate value for each
channel. You cannot modify this flag usivg SetAttributeFlags

IVI_VAL_COERCEABLE_ONLY_BY_INSTR—Indicates that the instrument coerces values in

a way that the instrument driver cannot anticipate in softwar@obase this flaginlessthe
instrument’s coercion algorithm is undocumented or too complicated to encapsulate in a
range table or a coerce callback. When you query the value of an attribute for which this flag
is set, the IVI engine ignores the cache value unless it obtained the cache value from the
instrument. Thus, after you call & SetAttribute function, the IVI engine invokes the

read callback the next time you calllain GetAttribute function. When you set this flag,

the VI engine makes two assumptions that allow it to retain most of the benefits of
state-caching:

1. The instrument always coerces the same value in the same way.

2. If you send the instrument a value that you obtained from the instrument, the instrument
does not coerce the value.

Based on these two assumptions, the IVI engine does not invoke the write callback for the
attribute when you call ani_SetAttribute function with the same value you just sent

to, or received from, the instrument. If one or both of these assumption are not valid, use the
IVI_VAL_NEVER_CACHEflag instead.

IVI_VAL_WAIT_FOR_OPC_BEFORE_READSDiIrects the IVI engine to call the operation
complete callback for the session before calling the read callback for the attribute.

IVI_VAL_WAIT_FOR_OPC_AFTER_WRITES-Directs the IVI engine to call the operation
complete callback for the session after calling the write callback for the attribute.

IVI_VAL_USE_CALLBACKS_FOR_SIMULATION-Directs the IVI engine to invoke the read
and write callbacks for the attribute even when in simulation mode.
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IVI_VAL_DONT_CHECK_STATUS-BY default, when an user calls one of the

Prefix _GetAttribute or Prefix _SetAttribute functions in an instrument driver and
thelVI_ATTR_QUERY_INSTR_STATUSattribute is enabled, the VI engine calls the check
status callback for the session after calling the read or write callback for the attribute. This
flag directs the IVI engine never to call the check status callback for the attribute.

Range Tables

For eachvilnt32  orViReal64 attribute, you can specify a range table that describes the
valid values for the attribute. The IVI engine uses the table to validate and coerce values for
the attribute. The write callback for the attribute also can use the table to associate each value
with a command string to send to the instrument. Similarly, the read callback can use the table
to convert a response string from the instrument into an attribute value.

Range Table Structures

The typedefs folviRangeTable  andlviRangeTableEntry inivih  describe structures
you use to define range tables as follows:

typedef struct /* describes one range table entry */

{
ViReal64 discreteOrMinValue;
ViReal64 maxValue;
ViReal64 coercedValue;
ViString cmdString;  /* optional */
Vilnt32 cmdValue; /* optional */

} IviRangeTableEntry;

typedef struct /* describes the entire range table */

{
Vilnt32  type; /* discrete, ranged, or coerced */
ViBoolean hasMin;
ViBoolean hasMax;
ViString custominfo;
IviRangeTableEntry *rangeValues;

} IviRangeTable;

TherangeValues field contains a pointer to an arrayldRangeTableEntry structures.
The array must contain a termination entry, which is an entry in whiamidgtring field
containsVl_RANGE_TABLE_END_STRING Theivi.h include file defines
IVI_RANGE_TABLE_END_STRINGas((ViString)(-1)) . Theivi.h  include file also
defines theVi_RANGE_TABLE_LAST_ENTRYmacro, which you can use to represent an
entire termination entry.
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There are three types of range tables. The type determines how you interpret the
discreteOrMinValue , maxValue , andcoercedValue fields in the
IviRangeTableEntry structure. You indicate the type in tiype field of the
IviRangeTable  structure. The three types are as follows:

e IVI_VAL_DISCRETE —In a discrete range table, each entry defines a discrete value. The
discreteOrMinValue contains the discrete value. TrhexValue andcoercedValue
fields are not used.

e IVL_VAL_RANGED—In aranged range table, each entry defines a range with a minimum
and a maximum value. ThigscreteOrMinValue field holds the minimum value, and
themaxvalue field holds the maximum value. Theercedvalue field is not used. If
the attribute has only one continuous valid range and you do not assign different
command strings or command values to subsets of the range, the range table contains
only one entry other than the terminating entry.

e IVI_VAL_COERCED—In a coerced range table, each entry defines a discrete value that
represents a range of values. This is useful when an instrument supports a set of ranges,
each of which you must specify to the instrument using one discrete value. The
discreteOrMinValue holds the minimum value of the rangeaxValue holds the
maximum value, andoercedValue holds the discrete value that represents the range.

ThediscreteOrMinValue , maxValue , orcoercedValue fields are always of type
ViReal64 , even forvilnt32  attributes.

When the VI Library searches through a ranged or coerced range table for an entry that
matches a value, it returns the first entry which satisfies the following two conditions:

e The value is greater than or equal todtsereteOrMinValue field of the entry.
e The value is less than or equal to tiexValue field of the entry.

You can use themdString field to store the command string that the write callback uses to
set the instrument to the value that the range table entry defines. The read callback also can
use theemdString  field to help it convert a response string from the instrument into an
attribute value. If you do not want to associate a command string with each value, you can set
thecmdString field toVvl_NULL.

For a register-based instrument, you can usertit&/alue field to store the register value

that the write callback uses to set the instrument to the value that the range table entry defines.
For a message-based instrument, you can usenthéalue field to store an integer value that

the attribute write callback formats into an instrument command string. You can use the
custominfo  field in thelviRangeTable  structure to store the format string for the

instrument command.
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ThehasMin andhasMax fields indicate whether, as a whole, the table contains a meaningful
minimum value and a meaningful maximum value. Mhe&setAttrMinMaxVilnt32 and
Ivi_GetAttrMinMaxViReal64 functions use these fields to determine whether they can
calculate the minimum and maximum values that the instrument implements for an attribute.
For coerced range tables, these functions useothteedVvalue field to calculate the

minimum and maximum values that the instrument actually implements. In discrete range
tables that contain values that represent non-numeric settings, \AS§IghSE to the

hasMin andhasMax fields. For example, the measurement function attribute of a DMM does
not have a meaningful minimum or maximum value.

If you use theEdit Instrument Attributes command, you can view and modify your range
tables in a dialog box. THedit Instrument Attributes command requires that the name of
the array ofviRangeTableEntry structures always be the name of iiieangeTable
structure followed b¥ntries

Discrete Range Table Example
The following is an example of a discrete range table.

static IviRangeTableEntry functionTableEntries[] = {

/* discrete value */ [* cmdString */
{FL45_VAL_DC_VOLTS, 0, 0,"vDC", 0},
{FL45_VAL_AC_VOLTS, 0, 0,"VAC", 0},

{FL45_VAL_AC_PLUS_DC_VOLTS, 0, 0,"VACDC", 0},
{FL45_VAL_DC_CURRENT, 0, 0,"ADC", 0},
{FL45_VAL_AC_CURRENT, 0, 0,"AAC", 0},
{FL45_VAL_AC_PLUS_DC_CURRENT, 0, 0, "AACDC", 0},
{FL45_VAL_2_ WIRE_RES, 0, 0, "OHMS", 0},

{FL45_VAL_FREQ, 0, 0, "FREQ", 0},
{FL45_VAL_CONTINUITY, 0, 0, "CONT", 0},
{FL45_VAL_DIODE, 0, 0, "DIODE", 0},

{IVI_RANGE_TABLE_LAST_ENTRY}
¥
static IviRangeTable functionTable = {
IVI_VAL_DISCRETE, /*type */

VI_FALSE, /* hasMin */
VI_FALSE, /* hasMax */
VI_NULL, /* custominfo */

functionTableEntries,

h

This range table lists all the possible values for a DMM measurement function attribute. It
also lists the command strings the driver uses to set the instrument to each possible value and
convert instrument response strings to attribute values.
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Coerced Range Tahle Example
The following is an example of a coerced range table.

static IviRangeTableEntry resolutionTableEntries [] = {
/*min  max coerced cmdString */
{0.0,45,45, "F', 0},
{45,5.5,5,5, "M", 0},
{5.5,6.5,6.5, "S", 0},
{IVI_RANGE_TABLE_LAST_ENTRY}

h

static IviRangeTable resolutionTable = {
IVI_VAL_COERCED, /*type */

VI_TRUE, /* hasMin */
VI_TRUE, /* hasMax */
VI_NULL, /* customInfo */

resolutionTableEntries

k

This range table lists all the possible ranges for a DMM resolution attribute, in terms of digits
of precision. For each range, it specifies a coerced value. In this case, the coerced value is the
highest value in the range. The table also lists the command string the driver uses to set the
instrument to each possible coerced value and convert instrument response strings to coerced
values.

Ranged Range Table Example
The following is an example of a ranged range table.

static IviRangeTableEntry triggerDelayTableEntries [] = {
/* min max */
{1.0e-6, 100.0, O, VI_NULL, 0},
{IVI_RANGE_TABLE_LAST_ENTRY}

h

static IviRangeTable triggerDelayTable = {
IVI_VAL_RANGED, [/*type */

VI_TRUE, * hasMin */
VI_TRUE, /* hasMax */
VI_NULL, /* customInfo */
triggerDelayTableEntries

k

This range table declares the minimum and maximum value for a trigger delay attribute.
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Static and Dynamic Range Tables

You can pass the address of a range tahig teddAttributeVilnt32 and
Ivi_AddAttributeViReal64 to associate a single range table with an attribute. This is
called astaticrange table.

Some cases exist in which the set of valid values for one attribute depends on the current
setting of another attribute. In such cases, you can define multiple static range tables for the
attribute. Instead of specifying one range table when youwcalddAttributeVilnt32

or lvi_AddAttributeViReal64 , you calllvi_SetAttrRangeTableCallback to

install a range table callback. Each time the IVI engine invokes the range table callback, the
callback must obtain the value of the second attribute and then return a pointer to the
appropriate range table.

You can obtain the address of the current range table for an attribute by calling the
Ivi_GetAttrRangeTable function.lvi_GetAttrRangeTable invokes the range table
callback if the attribute has one. Otherwise, it returns the address of the range table you
specify when you calli_AddAttributeViint32 or lvi_AddAttributeViReal64

You can callvi_GetStoredRangeTablePtr to bypass the range table callback and get the
address of the range table you specify when youwiallddAttributeViint32 or
Ivi_AddAttributeViReal64 . You can replace this range table with a different one by
calling Ivi_SetStoredRangeTablePtr

In certain instances, the set of valid values for an attribute varies to such an extent that you
must create a very large number of static range tables for the attribute. A better approach in
this case is to modify the contents of single range table depending on the current settings of
other attributes. If you want to modify the contents of a range table dynamically, you must
create alynamicrange table usingi_RangeTableNew . You must also install a range table
callback usingvi_SetAttrRangeTableCallback . In the range table callback, you

modify the contents of the range table and then return its address. To allow for multithreading
and multiple sessions to the same instrument type, you must create a separate dynamic range
table for each IVI session. It is convenient to pass the address of the dynamic range table to
Ivi_AddAttributeVilnt32 or lvi_AddAttributeViReal64 when you create the

attribute. Your range table callback can then usé/th@etStoredRangeTablePtr

function to obtain the address of the dynamic range table for the session before modifying its
contents.

Default Check and Coerce Callbacks

The IVI Library supplies default check and coerce callback functions that use the range tables.
When you install a static range table callback for an attribute, the IVI engine automatically
installs the default check callback. If it is a coerced range table, the VI engine also installs
the coerce callback. When you install a range table callback for an attribute, the IVI engine
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automatically installs the default check and coerce callbacks. The following are the names of
the default callbacks that use range tables:

Ivi_DefaultCheckCallbackVilnt32
Ivi_DefaultCoerceCallbackVilnt32
Ivi_DefaultCheckCallbackViReal64
Ivi_DefaultCoerceCallbackViReal64

You can invoke the default callbacks from your own check and coerce callbacks. If you want
to add functionality to one of the default callbacks, install a callback that performs the
additional functionality before or after calling the default callback.

Comparison Precision

Because of the imprecision inherent in the computer representation of floating point numbers,
it is not always appropriate to determine if tWiReal64 values are equal by comparing

them based on strict equality. When attempting toiiR&al64 values in range tables, the

IVI engine performs comparisons using 14 decimal digits of precision.

Some instruments represent floating point numbers differently than do computers.
Consequently, comparisons between instrument and computer floating point numbers can be
less precise than comparisons between two computer floating point numbers. The IVI engine
makes a comparison between an instrument and a computer floating point number whenever
it compares an attribute cache value it obtained from the instrument against a new value to
which you attempt to set the attribute. If the values are equal within the degree of precision
that you specify for the attribute, the VI engine does not invoke the write callback.

You specify the degree of precision for an attribute when you call
Ivi_AddAttributeViReal64 . You can specify from 1 to 14 digits of precision. The more
digits of precision, the closer the two values must be for the IVl engine to consider them
equal. You can obtain or modify the degree of precision for an attribute by calling
Ivi_GetAttrComparePrecision or lvi_SetAttrComparePrecision

The IVI engine uses the compare precision when the binary representationy isfeaie4
values are not exactly equal. It uses the following logic, wiaredb are the values you want
to compare, and is the number of digits of precision.

ifa==

if |b/<10~d-1
then a ==b.

else/*al=0%*

¢ [a=bl jpd-

|l

then a ==
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IVl State-Caching Mechanism

When the state-caching mechanism is enabled, the IVI engine maintains a software copy of
what it believes to be the current instrument setting for each attribute. If the VI engine
believes that the cache value accurately reflects the state of the instrument, it considers the
cache value to bealid. If state-caching is disabled or the IVI engine does not believe the
cache value reflects the state of the instrument, it considers the cache valirev#didhe

When you call one of thiei_GetAttribute functions to query the current setting for an
attribute and the cache value for that attribute is invalid, the VI engine asks the driver to
perform instrument 1/O to obtain the setting. It does this by invoking the read callback for the
attribute. After the read callback obtains the current setting, the IVI engine stores the value in
the cache, marks the cache as valid, and returns the value to the caller. If, on the other hand,
the cache value is already valid, the VI engine returns the cache value to the caller
immediately.

When you call one of thiei_SetAttribute functions to specify a new setting for an
attribute and the cache value for the attribute is invalid or different than the value you specify,
the VI engine asks the driver to send the new setting to the instrument. It does this by
invoking the write callback for the attribute. If the write callback reports that it successfully
modified the instrument setting, the VI engine stores the new value in the cache and marks
the cache as valid.

Initial Instrument State

The IVI state-caching mechanism makes no assumptions about the initial state of an
instrument. When the driver creates attributes during the initialization of an IVI session,
the IVI engine marks the attribute cache values as invalid. Thus, the first call to an
Ivi_GetAttribute or lvi_SetAttribute function for an instrument attribute causes
the driver to perform instrument 1/O.

It is the responsibility of the user to set the instrument to a known state. Typically, the user
does this by calling the instrument driver high-level configuration functions.

Special Cases

Unfortunately, instrument command sets do not always map perfectly onto the state-caching
model. In such cases, the instrument driver developer must take special actions to ensure that
the state-caching mechanism works properly given the particular instrument’s behavior. The
following sections describe four possible situations.
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Changing the Value of One Attribute Invalidates Another

In many cases, changing the value of one attribute causes the setting of another attribute in
the instrument to change. For example, changing the measurement function in a DMM can
change the range setting. In this case, the specific driver must indicate to the IVI engine that
setting the first attribute invalidates the second attribute. The specific driver can notify the VI
engine of this relationship by calling thé AddAttributeinvalidation function.

Whenever a call to ani_SetAttribute function changes the value of the first attribute,

the IVI engine marks the cache value of the second attribute as invalid. For each IVI session,
the IVI engine maintains a list of invalidation relationships.

The specific driver also can call thé InvalidateAttribute function to invalidate the
cache value of an attribute directly.

In some cases, you might think you can determine the new value of the second attribute
and set its cache value. This is unwise. It is better to invalidate the second attribute. Any
assumption you make about the new state of the second attribute depends on instrument
behavior that might change in future revisions of the instrument. Asitta Instrument
Statesection earlier in this chapter explains, it is the responsibility of the user to set the
instrument to a known state

Two Attributes Invalidate Each Other

In rare cases, changing the value of one instrument setting can affect another instrument
setting, and changing the value of the second instrument setting can affect the first. For
example, changing the measurement range in a DMM commonly affects the resolution
setting. If changing the resolution setting can change the measurement range, the invalidation
relationship is two-way.

The proper way to handle this situation is to impose a one-way invalidation model in the
instrument driver. Identify one attribute as dominant and the other as subordinate. Call
Ivi_AddAttributelnvalidation to notify the IVI engine that changing the value of

the dominant attribute invalidates the subordinate attribute. Range check values for the
subordinate attribute based on the current setting of the dominant attribute. In the example,
select the measurement range as the dominant attribute. Range check the resolution attribute
in such a way that you cannot set the resolution to a value that would cause the instrument to
modify the measurement range setting.

Setting or Getting the Values of Two Attributes in One Command

Some instruments have command sets that force the driver to set or get two attributes at once.
The driver cannot set or get the value of one attribute without also setting or getting the value
of another. In this case, the read callback for each coupled attribute must record the value it
obtained for the other attribute. It can do this by calling the appropiiggetAttribute

function and passintyl_VAL_SET_CACHE_ONLYas theoptionFlags parameter.
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The write callbacks can be mordftiult to handle Generaly, one dé the coupld attributes
is dominantlf so, the write callback for the dominaattribute must calculate #default
value of the subordinate atiite, include tkvalue in the command string it sends to the
instument, ad call the appropriatel vi_SetAttribute function with the

IVI _VAL_SET_CACHE_MNLY flag to cache theaw value of the subordinate atiate. The
write callback for the subordinate abite must call thévi_GetAttrib ute function to
obtain tle currentvalue ofthe dominant ribute anduse tsvalue in the commanstring.
Wherever a high-kvel driver functionwantsto set thewo attrbutes, it musset tle dominant
attribute first. Handlig such @der dependencies while minizing instrument 1/O is o of
the benéts that the higHevel driver functions proide to application programs.

Instrument Coerces Values

In some casesn instrument acceprange ofvalues fo an attrbute but coerces them into
discrete settings-or example,aDMM might have tiree maximum rading ranges10.0,
1000, and 1,000.0ut acceptny valuefrom 1.0 to 1,000.0f you set it ©50.0, the
instument erces thealue t0100.0. In regponding to aquely, the instrunent retirns 1,00.0.
If, after you sethe attrbute b 50.0, the IVI engine stores 50.in the cache, #hcache does
not accurately reflect &stak of the instrumentinsteadthe M1 engine musstore 1,0M in
the cache.

Thus, state-caching requires thévdr to coerce thealue n software before sending it to
the instrument This is especiajlimportant for divers that compi with a standard class
definition. To handle any spdit driver within a class, the classfigtion must albw for a
continuous rangefaalues Each spedic driver must coere the range ofauesinto the
discrete settings the instrument uses.

The diver can do this by usina coerce callback he easieswvay to do this is to create a
coercel range table for the athuite The IVI engine automatically installs a default coerce
callback for attthutes that bve coerced range tablé®efer to tle Coerce CallbaclandRange
Tablessections irthis chapte

In rare instances, an instrument might coancaue using an algorithm that is undocumented
or too complicated to encapsulate iraage table a a coece callbackYou can let the
instrument coerce thalue andstill retain much othe benéts of state-caching hysingthe

IVI _VAL_COERCEABLEDNLY_BY_INSTRflag. Refer to the documentatiéor this flag in
the Attribute Flagssection earlier in this chapte

Enabling and Disabling State-Caching

The user can enable disable the state-caching mechamfsr an entire VI sessiohy
seting thelVI_ATTR_CAC HE attribute. Neverthelessa spedic instrumentriver can
override the usés choice on an atbuite-by-attribute basisThe diver can set the

IVI _VAL_NEVER_CACHT#ag for an attrbute to peventthe 1Vl engine from using the cache.
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The driver can set thgl_VAL_ALWAYS_CACHHTlag for an attribute to force the IVI engine
to always use the cache value, if valid, regardless of the st AT TR_CACHE.

Attribute Callback Functions

For each attribute, an instrument driver can install up to six callback functions. The IVI engine
invokes these functions in the context of the state-caching mechanism. Each of the six
callbacks performs a specific task. The six callbacks types are read, write, check, coerce,
compare, and range table. A driver can install the read and write callbacks when it creates the
attribute using one of thei_AddAttribute functions. Also, the IVI Library contains
functions that install each of the first five callback types for each of the six attribute data types,
for exampleJvi_SetAttrReadCallbackVilnt32 and

Ivi_SetAttrCheckCallbackViReal64 . The IVI Library contains only one function,
Ivi_SetAttrRangeTableCallback , that installs a range table callback.

Whether a driver installs a read and write callback for an attribute depends on what the driver
uses the attribute for.

« Attributes that represent instrument settings always have read and write callbacks.

e Attributes that store internal driver data or software-only options generally do not have
read or write callbacks. Instead, the driver uses the state-caching mechanism to store the
values. The driver must set thé VAL _ALWAYS_CACHEflag on such attributes.

e Attributes that represent values that the driver recalculates upon each query have read
callbacks but no write callbacks. The read callback performs the recalculation of the
value. To ensure that the IVI engine always invokes the read callback, the driver must set
thelVI_VAL_NEVER_CACHEflag on such attributes.

In discussing the various callback types, the following sections assume that the attributes
represent instrument settings.

Read Callback

The read callback function for an attribute obtains the current setting for the attribute from the
instrument. Typically, this involves sending a query command to the instrument, reading the
response from the instrument, and interpreting the response. The IVI engine invokes the read
callback function when you request the current value of the attribute and the attribute cache
value is invalid.

If the instrument expresses the setting in units that are different from the units the driver uses,
the read callback must translate the value it receives from the instrument. For example,
oscilloscopes typically implement tMERTICAL_RANGHattribute in terms of

volts-per-division, whereas oscilloscope instrument drivers use values that represent the
overall voltage range. In this case, the read callback must translate volts-per-division values
into overall voltage range values.

LabWindows/CVI Instrument Driver Guide 2-22 © National Instruments Corporation



Chapter 2 VI Architecture Overview

If you do not want the IVI Library to invoke a read callback, spediffNULL for the
readCallback parameter to thwi_AddAttribute function.

Write Callback

The write callback function for an attribute is responsible sending a new attribute setting to
the instrument. The IVI engine invokes the write callback function when you specify a new
value for the attribute and the cache value is invalid or is not equal to the new value.

If the instrument expresses the setting in units that are different from the units the driver
uses, the write callback must translate the value before it sends it to the instrument. For
example, oscilloscopes typically implement Yf8RTICAL_RANGHttribute in terms of
volts-per-division, whereas oscilloscope instrument drivers use values that represent the
overall voltage range. In this case, the read callback must translate voltage range values into
overall volts-per-division values.

For example, if the instrument uses volts-per-division but the drive MESERCAL_RANGE
the read callback must translate WeRTICAL_RANGEvalue into a volts-per-division value
before it formats the instrument command string.

If you do not want the IVI Library to invoke a write callback, spewifyNULL for the
writeCallback parameter to thiwi_AddAttribute function.

Check Callback

The check callback function for an attribute validates new values to which you attempt to set
the attribute.

The IVI engine supplies default check callbacksvioit32 andViReal64 attributes. The

default check callbacks use the range table or range table callback for the attribute to validate
the value. The IVI engine automatically installs one of the default check callbacks when you
create &/iint32  orViReal64 attribute with a range table. It also installs the default check
callback when you install a range table callback for the attribute and the attribute does not
already have a check callback.

You can invoke the default check callback from your callback. If you want to add functionality
to one of the default check callbacks, install a check callback that performs the additional
functionality before or after callinyi_DefaultCheckCallbackVilnt32 or
Ivi_DefaultCheckCallbackViReal64

Coerce Callback

The IVI engine invokes the coerce callback function when you set an attribute to a new value.
The IVI engine invokes the coerce callback after it invokes the check callback. The job of the
coerce callback is to convert the value you specify into the value to send to the instrument.
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In general, two cases exist in which an instrument driver must coerce attribute values. In these
cases, the instrument defines a set of discrete values for an attribute, and it is possible to map
a range of values onto each member of the discrete set. For example, a DMM might accept
define 10.0, 100.0, and 1,000.0 as the maximum reading voltage. If an user specifies 50.0 as
the maximum voltage, the correct action is to set the DMM to 100.0. In the first case, the
instrument itself coerces values in this manner. It accepts values from 1.0 to 1,000.0 and
coerces them to 10.0, 100.0 and 1,000.0. For the IVI state-caching mechanism work properly,
the cache value for the attribute must reflect the coerced value in the instrument. For this to
occur, the instrument driver must coerce the value before it sends it to the instrument. Thus,
in the example, the instrument driver must coerce 50.0 to 100.0 and send 100.0 to the
instrument. The VI engine caches the coerced value, which in this example is 100.0.

In the second case, the instrument does not coerce values. Instead, it accepts only the values
in the discrete set. Although you can write the instrument driver so that it accepts only the
discrete values, that is not feasible if you want the driver to comply with a standard class
definition. In the previous example, the DMM in question might accept only 10.0, 100.0, and
1,000.0. However, another DMM might accept 10.0, 50.0, 100.0, 500.0, and 1,000.0, and a
third might accept a continuous range of values and coerce them to still another discrete set.
Standard class definitions handles such cases by allowing users to specify a continuous set of
values and requiring the instrument drivers to coerce them.

Note A third case exists which might seem to require value coercion but which, in fact,
does not. In this case, the instrument expresses a setting in units that are different
from the units a class definition uses. For example, oscilloscopes typically
implement theVERTICAL_RANGHttribute in terms of volts-per-division, whereas
the oscilloscope class definition specifies values that represent the overall voltage
range. The driver must translate between volts-per-division and overall voltage
range before it sends a new value to the instrument and after it receives the current
setting from the instrument. Thus, it is best to do the translations in the read and
write callbacks for the attribute.

The easiest way to implement coercion is through a coerced range table. You can

specify a coerced range table when you lealAddAttributeVilnt32 or
Ivi_AddAttributeViReal64 . When you do so, the VI engine automatically installs a
default coerce callback that uses the range table. It also installs the default coerce callback
when you install a range table callback for the attribute and the attribute does not already have
a coerce callback.

You can invoke the default coerce callback from your own callback. If you want to add
functionality to one of the default coerce callbacks, install a coerce callback that performs the
additional functionality before or after callimg_DefaultCoerceCallbackVilnt32 or
Ivi_DefaultCoerceCallbackViReal64
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The IVI engine also supplies a default coerce callbackiftolean attributes. The
callback coerces all nonzero value&/toTRUE (1) . The IVI engine always installs the
callback when you createvdBoolean attribute.

GenerallyVistring , ViSession , andViAddr attributes do not have coerce callbacks.
When you install one of these types of attributes, its coerce callbgchNigLL .

Compare Callback

The IVI engine invokes the compare callback function for an attribute only when comparing
cache values it obtains from the instrument against new values to which you attempt to set the
attribute. The IVI engine invokes the compare callback after it invokes the check callback and
the coerce callback. If the compare callback determines that the two values are equal, the 1VI
engine does not call the write callback for the attribute. If the attribute does not have a
compare callback, the IVI engine makes the comparison based on strict equality.

When you create ¥iReal64 attribute, the VI engine automatically installs a default
compare callback. The default compare callback uses the degree of precision you pass to
Ivi_AddAttributeViReal64 . The IVI engine installs the default compare callback for
ViReal64 attributes rather than comparing based on strict equality because of differences
between computer and instrument floating point representations. RefeiGortiparison
Precisionsection earlier in this chapter.

Typically, compare callbacks are necessary onlyiReal64 attributes.

Range Table Callback

The range table callback allows you to determine dynamically which static range table you
want to use for an attribute. It also allows you to modify the contents of a dynamic range table
you create withvi_RangeTableNew . Refer to théStatic and Dynamic Range Tables

section earlier in this chapter for more information on this topic.

The IVI engine invokes the range table callback only throughith@etAttrRangeTable

function. If the attribute has a range table callbagdkGetAttrRangeTable returns the

range table pointer that the callback returns. Otherwise, it returns the range table pointer you
associate with the attribute when you ¢éllAddAttributeVilnt32 ,

Ivi_AddAttributeViReal64 , Orlvi_SetStoredRangeTablePtr

The IVI engine call$/i_GetAttrRangeTable from the default check and coerce callbacks
for viint32 andViReal64 attributes. If you install your own check or coerce callback
function, you can calli_GetAttrRangeTable from your callback.
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Session Callback Functions

The IVI engine allows an instrument driver to install three callback functions that are global
to an entire IVI session: operation complete, check status, and buffered 1/0.

Operation Complete Callback

The purpose of the operation complete callback is to wait until the instrument has finished
processing all pending operations. Many instruments cannot accept a command while
processing a previous one. If an instrument takes a long time to process an attribute setting,
the driver must avoid sending another command until the instrument is ready. By setting
IVI_VAL_WAIT_FOR_OPC_AFTER_WRITESfor the attribute, the driver can cause the IVI
engine to invoke the operation complete callback after invoking the write callback for the
attribute.

High-level instrument driver functions can call the operation complete callback directly. For
example, a high-level measurement function might use the operation complete callback to
wait until the instrument has completed an acquisition before attempting to retrieve the data
from the instrument.

The VI engine invokes the operation complete callback in the following two cases:

« Before invoking the read callback for attributes for which the
IVI_VAL_WAIT_FOR_OPC_BEFORE_READ#ag is set.

< After invoking the read callback for attributes for which the
IVI_VAL_WAIT_FOR_OPC_AFTER_WRITESlag is set.

The operation complete callback is optional. By default, an VI session does not have an
operation complete callback. The driver can install an operation complete callback by calling
Ivi_SetAttributeViAddr with thelVI_ATTR_OPC_CALLBACKattribute.

The operation complete callback must have the following prototype:
ViStatus _VI_FUNC OPCCallback(ViSession vi, ViSession io);

Check Status Callback

Most instruments have status registers and an error queue. The status register indicates
whether one or more errors are in the queue. Typically, the check status callback queries
the status registers to determine if the instrument has encountered an error. If it has,

the driver returns the/I_ERROR_INSTR_SPECIFIC error code. The user then calls

the Prefix_ error_query  function. ThePrefix_ error_query  function extracts
instrument-specific error information from the instrument’s error queue and returns it

to the user.
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The IVI engine invokes the check status callback invthSetAttribute and
Ivi_GetAttribute functions. It does so only wherPaefix_  SetAttribute function
passes the/I_VAL_DIRECT_USER_CALL flag inoptionFlags parameter of the
correspondindyvi_SetAttribute function.

The high-level functions in an instrument driver also invoke the check status callback.
They do so at the end of functions that make one or miogetAttribute or
Ivi_GetAttribute calls or that perform direct instrument I/O.

The user can disable the check status callback by setting the
IVI_ATTR_QUERY_INSTR_STATUSattribute tovl_FALSE. The driver can disable the check
status callback for a particular attribute by settingthe/AL_DONT_CHECK_STATUSlag.

The check status callback is optional. By default, an VI session does not have a
check status callback. The driver can install a check status callback by calling
Ivi_SetAttributeViAddr with thelVI_ATTR_CHECK_STATUS_CALLBACHttribute.

The check status callback must have the following prototype:
ViStatus _VI_FUNC CheckStatusCallback(ViSession vi, ViSession io);

Instruments without Error Queues

Some instruments have status registers but no error queue. All of the error information is in
the status registers. The act of reading the status registers clears them. When the check status
callback queries the registers, it destroys the error information.

In this case, the check status callback must queue the error information in software so
that thePrefix_  error_query  function can return it. The IVI library contains functions
to manage the software error queue for a session. The check status callbacks calls
Ivi_QueuelnstrSpecificError to add the error information to the queue.

ThePrefix_  error_query  function first calldvi_InstrSpecificErrorQueueSize to
determine if the software queue is empty. If itAsefix_ error_query  calls the check

status callback and then checks the software queue size again. In either case, if there is an
error in the queueRrefix_  error_query  callslvi_DequeuelnstrSpecificError to

extract the error information and then returns the error information to the user.

Buffered 1/0 Callback

The IVI engine allows an instrument driver to defer the transmission of new attribute values
during a sequence of callslth_SetAttribute functions. The driver does this by enabling
thelVI_ATTR_DEFER_UPDATEattribute. The IVl engine does not call the write callbacks.
Instead, it keeps track of the deferred values. When the driventallsdate , the 1VI

engine invokes the write callbacks for all of the attributes that have deferred updates pending.
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During the batch updatesi_Update  invokes the buffered 1/O callback with several
different messages. This allows the instrument driver to buffer all of the instrument
commands and to send the buffered commands all at once. For each session you create,
the IVI engine installs a default buffered I/O callback that works for VISA 1/0.

The buffered 1/O callback is optional. You can remove the default buffered 1/0O callback or
substitute another callback by callinvy SetAttributeViAddr on the
IVI_ATTR_BUFFERED_|O_CALLBACKattribute.

The buffered 1/O callback must have the following prototype:
ViStatus _VI_FUNC BufferedlOCallback(ViSession vi, lviMessage msg);

Themsgparameter can be any of the values in the following table:

Table 2-2. Possible Values for the msg Parameter

Defined Constant When lvi_Update Sends the Message

IVI_MSG_START_UPDATE | At the beginning of the batch update.

IVI_MSG_END_UPDATE At the end of the batch update.

IVI_MSG_SUSPEND Before invoking the operation complete and check stdtus
callbacks, and before invoking a read callback when a
write callback calldvi_GetAttribute

IVI_MSG_RESUME After invoking the operation complete and read callbagks.

IVI_MSG_FLUSH After invoking the write callback for an attribute for whigh
thelVl_VAL_FLUSH_ON_WRITEflag is set, and at the end
of the batch update if any write callbacks executed after
the most recent flush message.

The buffered 1/O callback can receive multiple, ne$t¢dSG_SUSPENDand
IVI_MSG_RESUMEMessages.

For more information, refer to tHeeferred Updatesection later in this chapter and to the
function description folvi_Update  in Chapter 111VI Library.
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Channels

Many instrument have multiple channels. Some attributes apply to the instrument as a whole,
while other attributes apply to each specific channel. For a few instruments, some attributes
apply to only a subset of the available channels.

Each instrument driver that supports multiple channels must declare names for the channels.
Each name is in the form of a string and is calletlannel string The driver calls the
Ivi_BuildChannelTable function to declare the channel strings during the initialization

of the IVI session. If, for some reason, the driver wants to declare additional channels later, it
can calllvi_AddToChannelTable . The driver can replace the list of channel strings by
calling Ivi_BuildChannelTable again.

Instrument drivers that do not support multiple channels must also call
Ivi_BuildChannelTable . By convention, all such drivers declare one channel with the
name‘l” .

An attribute that applies separately to each channel is catleginmmel-basedttribute. The

driver marks channel-based attributes by settingMh&AL_MULTI_CHANNEL flag for the
attribute when it calls the appropriate AddAttribute function. This is true even for
attributes that apply to only a subset of channels. To declare a subset of channels to which
an attribute applies, the driver call$ RestrictAttrToChannels after calling
Ivi_BuildChannelTable . To determine if an attribute applies to a particular channel,

call lvi_ValidateAttrForChannel

Virtual Channel Names

Each instrument driver specifies its own set of set of valid channel strings. If an application
program opens an IVI session through a class instrument driver, the program expects to work
with any specific instrument driver that complies with the class. Each specific driver, however,
can have a different set of channel strings. To allow the application program to use one set of
channel names for all possible specific drivers, VI has the conceptrafa channel name

The user can assign specific driver channel strings to virtual channel nameisiiimithe
configuration file. The application program can then reference the virtual channel names
rather than specific driver channel strings.

Refer to theConfiguration Entriesection later in this chapter for more information on the
ivi.ini configuration file.
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Passing Channel Names to IVI Functions

Many IVI library functions, including thii_Get/Check/SetAttribute functions, have
achannelNameparameter. When you call one of these function for an channel-based
attribute, you must pass a valid channel string or virtual channel name éhrattieelName
parameter. When you call one of these functions on an attribute that is not channel-based, you
must pas¥I_NULL or an empty string.

Coercing and Validating Channel Names

If you pass a virtual channel name to one ofth&et/Check/SetAttribute functions,
the VI engine converts the virtual channel name into a specific driver channel string before
invoking read, write, check, coerce, compare, or range table callback function.

If a user-callable instrument driver function uses channel strings directly, it must call the
Ivi_CoerceChannelName  to validate the channel name parameter it receives. If the user
passes a virtual channel narve,CoerceChannelName  converts it to specific driver
channel string.

High-Level Driver Functions

Most of the discussion in this chapter focuses on the IVI attribute model, callbacks, and
state-caching mechanism. These concepts are important for the low-level implementation
of instrument drivers. Most users, however, think in terms of actions sunbasireor

configure vertical rather than setting individual attributes. To provide a user-friendly API,
instrument drivers must provide high-level functions that set and/or get the values of multiple
instrument attributes. Depending on the instrument, it is often necessary to set related
attributes in a particular order. The high-level functions handle these order dependencies.
Examples of high-level functions afe45_Measure , FL45_Configure , and

FL45_ ConfigureTrigger

IVI provides standardized interfaces for implementing range checking, status checking,
simulation, and multithread safety. Users can enable or disable range checking, status
checking, and simulation. Users can also use one instrument session in multiple execution
threads. The IVI engine does as much as it can to implement these user capabilities. The
high-level functions in each driver also must help implement these capabilities. The next four
sections in this chapter explain what the IVI engine does to implement the user capabilities
and what the high-level driver functions must do.

Chapter 8 Programming Guidelines for Instrument Drivec®ntains example code

illustrating how high-level functions implement the user capabilities. Also, if you use the
Create IVI Instrument Driver command to generate an instrument driver, the resulting
instrument driver source code contains skeleton code for high-level functions. The skeleton
code follows these guidelines.
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Range Checking

IVI provides users with ability to enable or disable range checking. Range checking is most
useful during debugging. After users validate their programs, they can disable range checking
to maximize performance. By default, range checking is enabled. The user disables range
checking by setting theyI_ATTR_RANGE_CHECKattribute tovl_FALSE, or by setting the
RangeCheck tag in theoptionsString parameter oPrefix_  InitwithOptions to

VI_FALSE.

The IVI engine honors th&'l_ATTR_RANGE_CHECKattribute when you call one of the
Ivi_SetAttribute functions. The IVI engine calls the check callback for the attribute
only if IVI_ATTR_RANGE_CHECHKs VI_TRUE. If a high-level function passes all of its
configuration parameters bd_SetAttribute functions, it does not have to do any range
checking on its own.

Sometimes, however, a high-level function must implement range checking for certain
parameters. In that case, the high-level function must range check only if
IVI_ATTR_RANGE_CHECHKSs VI_TRUE. The IVI library contains th&i_RangeChecking
function so that the high-level function can quickly determine the state of the
IVI_ATTR_RANGE_CHECKattribute.

Status Checking

Most instruments support the ability to query the instrument’s status. The instrument returns
an indication of whether it has encountered any errors. IVI instrument drivers have the ability
to check the instrument status after every function that interacts with the instrument. 1VI
provides users with ability to enable or disable status checking. Status checking is most useful
during debugging. After users validate their programs, they can disable status checking to
maximize performance. By default, status checking is enabled. The user disables status
checking by setting the/I_ATTR_QUERY_INSTR_STATUSattribute tovI_FALSE, or by

setting theQuerylInstrStatus tag in theoptionsString parameter of

Prefix_  InitWithOptions toVI_FALSE.

An instrument driver defines a check status callback to encapsulate the code that queries the
instrument status and interprets the response. Refer @hthek Status Callbadection
earlier in this chapter for more information.

The IVI engine invokes the check status callback only when an user calls one of the

Prefix_ SetAttribute or Prefix_  GetAttribute functions that an instrument

driver exports. The instrument driver marks these calls by passing the
IVI_VAL_DIRECT_USER_CALL flag to thelvi_SetAttribute or lvi_GetAttribute

function. In this case, the IVI engine invokes the check status callback after it invokes the read
or write callback, but only if the/I_ATTR_QUERY_INSTR_STATUSattribute isvi_TRUE.
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When other instrument driver functions call thieSetAttribute or

Ivi_GetAttribute functions, the IVI engine doemt invoke the check status callback.
Because high-level functions often make multiple calls tavihBetAttribute and
Ivi_GetAttribute functions, invoking the check status callback each time would be very
wasteful. Consequently, the high-level functions must invoke the check status callback before
returning. They must do so only if thél_ ATTR_QUERY_INSTR_STATUSattribute is

VI_TRUE and only if instrument I/O has actually occurred. Instrument 1/O occurs when a
high-level function performs direct instrument I/O or when calls tavihBetAttribute

functions invoke write callbacks because the cache values are invalid or not equal to the
requested values.

The IVI library contains théi_QuerylnstrStatus function that instrument drivers can

call to determine whether th¢l_ ATTR_QUERY_INSTR_STATUSattribute isvI_TRUE. It

also contains thii_NeedToCheckStatus function that instrument drivers can call to
determine whether any instrument interaction has occurred since that last time the driver or
the engine invoked the check status callback. To help drivers maintain this information, the
IVI1 library contains thevi_SetNeedToCheckStatus function. After an instrument driver
performs status checking, it must dail SetNeedToCheckStatus with VI_FALSE.

Before it performs direct instrument 1/O, it must ¢eill SetNeedToCheckStatus

with VI_TRUE. If you use theCreate 1VI Instrument Driver command to generate a

driver based on a class definition, the initial instrument driver source code contains a
Prefix_ CheckStatus function which handles these requirements. The skeleton code

for the high-level functions callBrefix_  CheckStatus

Simulation

IVI provides users with the ability simulate an instrument. This is useful when the instrument
is not available, for example, when the user develops a test program concurrently with the
development of the test system hardware. By default, simulation is disabled. The user enables
simulation by setting th&/|_ATTR_SIMULATE attribute tovl_TRUE, or by setting the

Simulate tag in theoptionsString parameter of th@refix_  InitWithOptions to

VI_TRUE.

The IVI engine handles simulation for attributes automatically. For all attributes,

range checking and coercion still occur. When simulation is enabled and the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONflag is not set for the attribute, the 1VI

engine refrains from calling read and write callbacks. Instead, it merely records the values
you set, and it returns these when you query the attribute. If, when you query the attribute,
you have not yet set it to a value, the IVI engine returns the default value the driver passes to
the appropriatévi_AddAttribute function.

If a high-level function consists of nothing it SetAttribute orlvi_GetAttribute
calls and does not return any values other than the status code, the high-level function does
not have to take any action to support simulation. If however, the high-level function performs
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direct instrument I/O, it must refrain from doing so WhEnATTR_SIMULATE isVI_TRUE.
Also, if the high-level function returns values, it must simulate values if both
IVI_ATTR_SIMULATE andIVI_ATTR_USE_SPECIFIC_SIMULATION areVIl_TRUE. The
IVI library contains thevi_Simulating andlvi_UseSpecificSimulation functions
that the high-level function can call to quickly determine the state of the
IVI_ATTR_SIMULATE andIVI_ATTR_USE_SPECIFIC_SIMULATION attributes.

A Caution  The instrument driver must ensure that no instrument I/O occurs when simulation
is enabled. The instrument driver, therefore, must be careful not to perform
instrument I/O in callbacks or internal functions that might execute even when
simulation is enabled. This includes check callbacks and coerce callbacks.

Multithread Safety

Users can use IVI instrument drivers in multithreaded applications. Multiple execution
threads can use the same IVI instrument session without interfering with each other.

To make this work, VI provides a way to lock and unlock an 1VI session. The VI library
contains thevi_LockSession andlvi_UnlockSession functions. Instrument drivers

export these functions @%efix_  LockSession andPrefix_  UnlockSession . The IVI

engine, instrument drivers, and user applications all must use the lock and unlock capabilities
to enable safe multithreaded access to an IVI session.

Most IVI library functions lock the IVI session on entry and unlock it on exit. Some VI
functions do not lock the session because they do not take a IVI session as a parameter.
Others, such dsi_RangeChecking  andlvi_Simulating , do not lock the session so that

they can execute as fast as possible. An instrument driver must not call these optimized
functions unless the driver has already locked the session. The descriptions for the optimized
functions note that restriction.

In general, the user-callable functions in an instrument driver must lock the VI session on
entry and unlock it on exit. Therefix_ init andPrefix_ InitWithOptions functions

do not lock the session. When these functions execute, the user does not yet have the VI
session handle to use in other execution threadsPrdfig . close function locks the

session on entry but must unlock it before callingDispose

By locking the session, the instrument driver functions ensure that no other execution thread
can act on the session. In very high-level functions, this is sufficient. For instance, in a
function that configures the instrument and takes a measurement, locking the session ensures
that no other thread can disturb the instrument configuration before the function completes
the measurement. In this case, the user application does not have to lock the session to insure
multithread safety.
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In other cases, however, the user application must ugedfie LockSession and

Prefix_  UnlockSession  to protect the state of the instrument from other threads. If for
instance, the application program calls a configure function and then a read function, the
application must lock the session before the configure and unlock it after the read. Otherwise,
another thread could change the configuration between the time at which the program
configures the instrument and the time at which the instrument takes the reading.

Notice that application programs have to useftfedix _  LockSession and

Prefix_  UnlockSession  functionsonlyif two or more threads use the same VI session. In
contrast, instrument drivers and the 1VI library always lock and unlock the session in case the
application that uses them is multithreaded.

A Caution  Multiple processes cannot use the same IVI session.

IVI does not prevent the same process or different processes from opening
multiple sessions to the same physical device. The current version of IVI does not
provide any capabilities to coordinate access to the same physical device from
multiple IVI sessions. Do not open multiple IVI sessions to the same physical
resource.

Deferred Updates

When a high-level driver function makes multiple calls tath&etAttribute functions,
it can postpone the actual transmission of the new attribute values to the instrument. It can
later trigger all of the updates to occur at once. This capability is cifeding updates

Typically, it is not necessary to defer updates. Deferring updates can be useful in cases where
the overhead of initiating instrument I/O is very high. By deferring the updates, you can buffer
multiple instrument commands into one 1/O action.

You defer attribute updates by setting e ATTR_DEFER_UPDATEattribute tovi_TRUE

and then calling any of thei_SetAttribute functions one or more times. You call the
Ivi_Update function to process the deferred updateésUpdate  performs the updates in

the same order in which you called thieSetAttribute functions. Generally, deferral of
updates is a capability for instrument driver developers, not users. Instrument driver functions
that the user can call must never leaxteATTR_DEFER_UPDATEIN the enabled state. You

can defer updates in an application program, but only when using the

Prefix_ SetAttribute functions. Do not enablgl_ATTR_DEFER_UPDATEwhen calling

the high-level functions of an instrument driver.

When you call one of thei_SetAttribute functions on a particular attribute,
it checks the state of thel_ATTR_DEFER_UPDATEattribute and the state of the
IVI_VAL_NO_DEFERRED_UPDATIHag for the attribute you are trying to set. If
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IVI _ATTR_DEFER_UPDFE is enabled and #1vI_VAL_NO_DEFERRED_UPDATHag isO,
thelvi_SetAttrib ute function performs aly thefollowing actions:

»  Checks thethe attrbute is writable.

e Checks tie validity of the value youspecify.
» Coerces thvalue if appropriate.

* Postsa defered update.

You can callvi_Attribute UpdatelsPending  to determine whe#n anattribute has a
defered update pending on antiaular channel.

When youcall Ivi_Update , it performs all 6 the dferred updatefor the sessinin the
order in which the calls to #ivi_SetAttribut e functions occurred. Dependjonthe I/O
method the spefit driver usesto communicate with thinstrument, the dver might tave to
corfigure some/D buffering capabilites at ceain pants during the processing of the
updateslvi_ Update handles thi®y caling the buffered IO cdlback for the session with
various messagesuting the ypdateprocessBy default, the 1VI library installs

Ivi _DefaultBuffered | OCallback as thebuffered I/O calllack.

Ivi _DefaultBuffered | OCallback works for instument divers that use VISA I/OrYou
can change or remae thebuffered I/O callback by setting the

IVl _ATTR_BUFFERED_O CALLBACKattribute.

Refer to the function description ftvi_Updat e in Chapte 11,1VI Library, for detailed
information on whatv i _Update andlivi_Def erredBufferedlOCa | Iback do.

Configuration Entries

When an useopens an IVsession ttough a clasdriver, the class dver must be able to
determine which spefit instrunent diiver to useThe VI engine uses a special figuration
file for this purposeThe name of théle is awaysivi . ini

The corfigurationfile allows the user towapinstrumerts without modifying, recompiling,
or relinking the application ppgram. The cofigurationfile alsoallows the userdset the
initial valuesfor inherent VI attibutes such ab/I_ATTR_CACHE and

IVI _ATTR_RANGE_CHEOwithoutmodifying the application progm.

By default, tre IVI engine looks forivi.ini intheNlivi directory undethe
VXI plugé&play framework directoy. The IVI library contains tkIvi_  SetlvilniDir
function, whid allows programs to specify aftérent location

In some cases, the user might want b rely ona corigurationfile. The IM library contains
functions that creatrun-time cofiigurationentries juslike the corfiguration entristhe IVI
engine reads from #corfiguration file. The library also contains a function that writes
runtime corfiguration entries to éle.
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Contact National Instruments for more information on using IVI drivers for instrument

interchangeability.

Inherent IVI Attributes

The inherent IVI attributes are the attributes that the VI engine defines for all VI sessions.
The inherent IVI attributes are grouped into categories. The following table shows the IVI

attributes in their categories.

Category or Attribute
Session 1/0O
VISA Resource Manager Session
Instrument 1/O Session
Session Callbacks
Check Status Callback
Operation complete Callback
Buffered I/O Callback
Deferring Instrument Updates
Defer Update
Return Deferred Values
Updating Values
User Options
Range Check
Query Instrument Status
Cache
Simulate
Record Value Coercions
Driver Setup
Class Drivers Only
Interchangeability Check
Spy
Use Specific Simulation
Session Info
Specific Driver Prefix
Specific Driver Module Pathname
Resource Descriptor
Logical Name
Class Driver Prefix
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Defined Constant

IVI_ATTR_VISA_RM_SESSION
IVI_ATTR_IO_SESSION

IVI_ATTR_CHECK_STATUS_CALLBACK
IVI_ATTR_OPC_CALLBACK
IVI_ATTR_BUFFERED_|O_CALLBACK

IVI_ ATTR_DEFER_UPDATE
IVI_ATTR_RETURN_DEFERRED_VALUES
IVI_ATTR_UPDATING_VALUES

IVI_ATTR_RANGE_CHECK
IVI_ATTR_QUERY_INSTR_STATUS
IVI_ATTR_CACHE
IVI_ATTR_SIMULATE
IVI_ATTR_RECORD_COERCIONS
IVI_ATTR_DRIVER_SETUP

IVI_ATTR_INTERCHANGE_CHECK
IVI_ATTR_SPY
IVI_ATTR_USE_SPECIFIC_SIMULATION

IVI_ATTR_SPECIFIC_PREFIX
IVI_ATTR_MODULE_PATHNAME
IVI_ATTR_RESOURCE_DESCRIPTOR
IVI_ATTR_LOGICAL_NAME
IVI_ATTR_CLASS_PREFIX
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Category or Attribute Defined Constant
Instrument Capabilities
Supports VISA Buffered Writes IVI_ATTR_SUPPORTS_WR_BUF_OPER_MODE
Number of Channels IVI_ATTR_NUM_CHANNELS
Class Capability Strings
Class Group Capabilities IVI._ ATTR_GROUP_CAPABILITIES
Class Function Capabilities IVI_ATTR_FUNCTION_CAPABILITIES
Class Attribute Capabilities IVI_ATTR_ATTRIBUTE_CAPABILITIES
Version Info
Driver Major Version IVI_ATTR_DRIVER_MAJOR_VERSION
Driver Minor Version IVI_ATTR_DRIVER_MINOR_VERSION
Driver Revision IVI_ATTR_DRIVER_REVISION
Class Major Version IVI_ATTR_CLASS_MAJOR_VERSION
Class Minor Version IVI_ATTR_CLASS_MINOR_VERSION
Class Revision IVI_ATTR_CLASS_REVISION
Engine Major Version IVI_ATTR_ENGINE_MAJOR_VERSION
Engine Minor Version IVI_ATTR_ENGINE_MINOR_VERSION
Engine Revision IVI_ATTR_ENGINE_REVISION
Error Info
Primary Error IVI_ATTR_PRIMARY_ERROR
Secondary Error IVI_ATTR_SECONDARY_ERROR
Error Elaboration IVI_ATTR_ERROR_ELABORATION

* TheSession I/Ocategory contains attributes you use to perform instrument 1/O in a
specific instrument driver.

» TheUser Optionscategory contains attributes that the user can set to affect the behavior
of instrument drivers and the IVI engine.

» TheSession Infocategory contains attributes that provide information about the
instrument driver that created the session and the physical resource it is using.

* Thelnstrument Capabilities category contains attributes that describe various
capabilities of the instrument and the driver. The IVI engine requires some of this
information. Other attributes are useful for application programs.

» TheVersion Info category contains attributes that provide version information about the
instrument driver and the 1VI engine.

e TheError Info category contains attributes for reporting and retrieving error
information.
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Inherent Attribute Reference

This section contains detailed descriptions of the inherent IVI attributes. The attributes are
arranged alphabetically. The description of each attribute indicates restrictions on its use.
Specific instrument driver include files must not export any inherent attributes that are marked
as hidden from the user.

IVI_ATTR_ATTRIBUTE_CAPABILITIES

Data Type: ViString
Restrictions: Not writable by user

A comma-separated string that identifies the class attributes that the specific instrument driver
implements. The class driver creates the value of this attribute based on the state of the
IVI_VAL_NOT_SUPPORTEDfag for each attribute in the session.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get the value of
this attribute.

IVI_ATTR_BUFFERED_I0_CALLBACK

Data Type: ViAddr
Restrictions: Hidden from user

Specifies the buffered I/O callback for the session. The buffered 1/O callback responds to the
messages thati_Update  sends when it processes deferred updates for the session. The
default value isvi_DefaultBuffered| /OCallback , which works for instruments that

use VISA I/O.

Set the value twI_NULL if you do not want a buffered 1/O callback.

IVI_ATTR_CACHE

Data Type: ViBoolean
Restrictions: None

Specifies whether or not to cache the value of attributes. When caching is enabled, the 1VI
engine keeps track of the current instrument settings so that it can avoid sending redundant
commands to the instrument. This can significantly increase execution speed.

The user specifies the valuelgf ATTR_CACHE. For a particular attribute, however, the
driver can override the value Mi_ATTR_CACHE by setting théVI_VAL_NEVER_CACHE
or IVI_VAL_ALWAYS_CACHHlag for the attribute.
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The default value i91_TRUE. Specific drivers provide Arefix_  InitWithOptions

function to allow the user to override this value. When the user opens an instrument session
through a class driver, the user can override both of these values by specifying a value in the
ivi.ini configuration file.

IVI_ATTR_CHECK_STATUS_CALLBACK

Data Type: ViAddr
Restrictions: Hidden from user

Specifies the check status callback for the session. The check status callback queries the
instrument status.

If the user enables thel_ATTR_QUERY_INSTR_STATUSattribute, the specific driver calls

the check status callback at the end of each user-callable function that interacts with the
instrument. The IVI engine invokes the check status callback when the user calls one of the
Prefix_ SetAttribute or Prefix_  GetAttribute functions that the driver provides.

The default value ig1_NULL . Leave the value ad_NULL if you do not want a check status

callback.
IVI_ATTR_CLASS_MAJOR_VERSION
Data Type: Vilnt32

Restrictions: Not writable by user

The major version number of the class instrument driver.
The class driver sets the value of this attribute.

If the user opens an instrument session through a specific driver, the IVl engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSror whenever you attempt to set or get this

attribute.
IVI_ATTR_CLASS_MINOR_VERSION
Data Type: Vilnt32

Restrictions: Not writable by user

The minor version number of the class instrument driver.
The class driver sets the value of this attribute.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.
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IVI_ATTR_CLASS_PREFIX

Data Type: ViString
Restrictions: Read-only

The prefix for the class instrument driver. The prefix can be up to a maximum of eight
characters.

The name of each user-callable function in the class driver begins with this prefix. For
example, if a class driver has a user-callable function nantedm_init , thenlviDmm is
the prefix for that driver.

If the user opens an instrument session through a specific driver, the VI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.

IVI_ATTR_CLASS_REVISION

Data Type: ViString
Restrictions: Not writable by user

A string that contains additional version information about the class instrument driver.
The class driver sets the value of this attribute.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.

IVI_ATTR_DEFER_UPDATE

Data Type: ViBoolean
Restrictions: None

This attribute specifies whether to defer the actual updating of the physical instrument when
you call anlvi_SetAttribute function. If so, the IVI engine performs all the deferred
updates for the session when you tallupdate

Typically, it is not necessary to defer updates. Deferring updates can be useful when the
overhead of initiating instrument I/O is very high. By deferring updates, you can buffer
multiple instrument commands into one 1/O action.

Generally, only instrument driver developers use this attribute, and they do so on a temporary
basis around a sequence of callvtcSetAttribute functions. Instrument driver
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functions that the user calls must never return WithATTR_DEFER_UPDATEIn the
enabled state.

The default value i¥1_FALSE.

IVI_ATTR_DRIVER_MAJOR_VERSION

Data Type: Vilnt32
Restrictions: Not writable by user

The major version number of the specific instrument driver.
The specific driver sets the value of this attribute.

IVI_ATTR_DRIVER_MINOR_VERSION

Data Type: Vilnt32
Restrictions: Not writable by user

The minor version number of the specific instrument driver.
The specific driver sets the value of this attribute.

IVI_ATTR_DRIVER_REVISION

Data Type: ViString
Restrictions: Not writable by user

A string that contains additional version information about the specific instrument driver.

The specific driver sets the value of this attribute.

IVI_ATTR_DRIVER_SETUP

Data Type: ViString
Restrictions: Read-only, hidden from user

Some cases exist where the user must specify instrument driver options at initialization time.
An example of this is specifying a particular instrument model from among a family of
instruments that the driver supports. This is useful when using simulation. The user can
specify driver-specific options through tbeverSetup  keyword in theoptionsString

parameter to therefix_  InitWithOptions function. If the user opens an instrument
session through a class driver, the user can also specify the optionwiimithe

configuration file.

The default value is an empty string.
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IVI_ATTR_ENGINE_MAJOR_VERSION

Data Type: Vilnt32
Restrictions: Read-only

The major version number of the IVI engine.

The IVI engine sets the value of this attribute.

IVI_ATTR_ENGINE_MINOR_VERSION

Data Type: Vilnt32
Restrictions: Read-only

The minor version number of the IVI engine.

The IVI engine sets the value of this attribute.

IVI_ATTR_ENGINE_REVISION

Data Type: ViString
Restrictions: Read-only

A string that contains additional version information about the 1Vl engine.

The IVI engine sets the value of this attribute.

IVI_ATTR_ERROR_ELABORATION

Data Type: ViString
Restrictions: None

An optional string that gives additional information concerning the primary error condition.

IVI_ATTR_FUNCTION_CAPABILITIES

Data Type: ViString
Restrictions: Not writable by user

A comma-separated string that identifies the class functions that the specific instrument driver
implements. The class driver sets the value of this attribute based on the functions it finds in
the specific driver.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.
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IVI_ATTR_GROUP_CAPABILITIES

Data Type: ViString
Restrictions: Not writable by user

A comma-separated string that identifies the instrument class and the class-extension groups
that the specific instrument driver implements. The class driver sets the value of this attribute
based on the functions and attributes in the specific driver.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this

attribute.
IVI_ATTR_INTERCHANGE_CHECK
Data Type: ViBoolean
Restrictions: None

Specifies whether the class driver performs interchangeability checking. Each instrument
class specification defines the rules for interchangeability checking for that class.

The user specifies the valuelgf ATTR_INTERCHANGE_CHECK

The default value i91_TRUE. When the user opens an instrument session through a class
driver, the user can override the default value by specifying a valueiinitiie
configuration file.

If the user opens an instrument session through a specific driver, the IVl engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSror whenever you attempt to set or get this

attribute.

IVI_ATTR_IO_SESSION

Data Type: ViSession
Restrictions: Not writable by user

Specifies the 1/O session that the specific driver uses to communicate with the instrument.

If a specific driver uses VISA instrument 1/O, it passes the value of the
IVI_ATTR_VISA RM_SESSION attribute to the/iOpen function and sets the
IVI_ATTR_IO_SESSION attribute to the VISA session handle thi@pen returns.

The IVI engine passes the valuewf ATTR_IO_SESSION to the read and write callbacks
the specific driver installs for its attributes. TihielOSession  function provides
convenient access to the value of this attribute.
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IVI_ATTR_LOGICAL_NAME

Data Type: ViString
Restrictions: Read-only

When opening an IVI session through a class driver, the user passes a logical name to the class
driver initialization function. Thévi.ini configuration file must contain an entry for the

logical name. The logical name entry referstataal instrumensection in the configuration

file. The virtual instrument section specifies a physical device and a specific instrument driver.
By assigning the name of a different virtual instrument section to the logical name in the
configuration file, the user can swap one instrument for another without changing source code
or recompiling or relinking the application program. This attribute indicates the logical name
the user specified when opening the current VI session.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.

IVI_ATTR_MODULE_PATHNAME

Data Type: ViString
Restrictions: Read-only

If the user opens the IVI session through a class driver, this attribute indicates the pathname
the class driver uses to find the specific driver module file.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.

IVI_ATTR_NUM_CHANNELS

Data Type: Vilnt32
Restrictions: Read-only

Indicates the number of channels that the specific instrument driver supports. The specific
driver declares the strings it uses to identify the channels by calling the
Ivi_BuildChannelTable function during initialization of the IVI session. It does not set
this attribute directly.

For each attribute for which thl_VAL_MULTI_CHANNEL flag is set, the IVI engine
maintains a separate cache value for each channel.
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IVI_ATTR_OPC_CALLBACK

Data Type: ViAddr
Restrictions: Hidden from user

Specifies the operation complete callback for the session. The operation complete callback
waits until all pending instrument operations are complete.

If the IVI_VAL_WAIT_FOR_OPC_AFTER_WRITESIag is set for the attribute, the IVI engine
invokes the operation complete callback after invoking the write callback.

If the IVI_VAL_WAIT_FOR_OPC_BEFORE_READffag is set for the attribute, the IVI engine
invokes the operation complete callback before invoking the read callback.

The default value i¥1_NULL . Leave the value a8_NULL if you do not want an operation
complete callback.

IVI_ATTR_PRIMARY_ERROR

Data Type: Vilnt32
Restrictions: None

A code that describes the first error that occurred since the last rall@etErrorinfo

on the session. The value follows the YKig&play completion code conventions. A

negative value describes an error condition. A positive value describes a warning condition
and indicates that no error occurred. A zero indicates that no error or warning occurred. The
error and warning values can be status codes defined by VI, VISA, class drivers, or specific

drivers.
IVI_ATTR_QUERY_INSTR_STATUS
Data Type: ViBoolean
Restrictions: None

Specifies whether the instrument driver queries the instrument status after each user
operation. The driver does so by calling the check status callback at the end of each
user-callable function that interacts with the instrument. The VI engine also invokes the
check status callback when the user calls one aPidvex  SetAttribute or

Prefix_  GetAttribute functions that the instrument driver provides. Querying the
instrument status is very useful for debugging. After validating the program, the user can set
this attribute tovI_FALSE to disable status checking and maximize performance.

The user specifies the valuel'éf ATTR_QUERY_INSTR_STATUS The driver, however, can
prevent the IVI engine from invoking the checks status callback on a particular attribute by
setting thaVvi_VAL_DONT_CHECK_STATUSlag for the attribute.
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The default value i91_TRUE. Specific drivers provide Brefix_  InitWithOptions
function to allow the user to override this value. When the user opens an instrument session
through a class driver, the user can override both of these values by specifying a value in the

ivi.ini configuration file.

Thelvi_QuerylnstrStatus function provides convenient access to the value of this
attribute.

IVI_ATTR_RANGE_CHECK

Data Type: ViBoolean

Restrictions: None

Specifies whether to validate attribute values and function parameters. If enabled, the
instrument driver validates the parameters values that users pass to driver functions, and the
IVI engine validates values that the driver or users pa&stAatribute functions. The IVI

engine uses the range table, range table callback, or check callback for each attribute to
validate its values. Range checking parameters is very useful for debugging. After validating
the program, the user can set this attributé t6ALSE to disable range checking and

maximize performance.

The user specifies the valuelgf ATTR_RANGE_CHECK

The default value i91_TRUE. Specific drivers provide Arefix_  InitWithOptions

function to allow the user to override this value. When the user opens an instrument session
through a class driver, the user can override both of these values by specifying a value in the
ivi.ini configuration file.

Thelvi_RangeChecking  function provides convenient access to the value of this attribute.

IVI_ATTR_RECORD_COERCIONS

Data Type: ViBoolean
Restrictions: None

Specifies whether the IVI engine keeps a list of the value coercions it makéstR» and
ViReal64 attributes.

If the driver provides a coerced range table, a range table callback that returns a coerced range
table, or a coerce callback for an attribute, the IVI engine can coerce the values you specify
for the attribute to canonical values the instrument accepts.

If the IVI_ATTR_RECORD_COERCIONA&ttribute is enabled, the IVI engine maintains a
record of each coercion. The user calisGetNextCoercioninfo to extract and delete
the oldest coercion record from the list.
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The user specifies the valuelgf ATTR_RECORD_COERCIONS

The default value i91_FALSE. Specific drivers provide Brefix_  InitWithOptions

function to allow the user to override this value. When the user opens an instrument session
through a class driver, the user can override both of these values by specifying a value in the
ivi.ini configuration file.

IVI_ATTR_RESOURCE_DESCRIPTOR

Data Type: ViString
Restrictions: Read-only

If the user opens the IVI session through a class driver, this attribute indicates the resource
descriptor the class driver uses to identify the physical device to the specific driver.

If the user opens an instrument session through a specific driver, the IVI engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this
attribute.

IVI_ATTR_RETURN_DEFERRED_VALUES

Data Type: ViBoolean
Restrictions: None

When you callvi_GetAttribute on an attribute that has a deferred update pending, this
attribute specifies whether the 1VI engine returns the deferred value or the value that
represents the actual state of the instrument.

Generally, only instrument driver developers use this attribute. The driver can prevent the IVI
engine from returning deferred values for a particular attribute by setting the
IVI_VAL_DONT_RETURN_DEFERRED_VALUtag for the attribute.

The default value i81_TRUE.

IVI_ATTR_SECONDARY_ERROR

Data Type: Vilnt32
Restrictions: None

An optional code that provides additional information concerning the primary error condition.
The error and warning values can be status codes defined by IVI, VISA, class drivers, or
specific drivers. Zero indicates no additional information.
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IVI_ATTR_SIMULATE

Data Type: ViBoolean
Restrictions: None

Specifies whether or not to simulate instrument driver I/O operations. If simulation is enabled,
specific instrument driver functions perform range checking andvtaietAttribute
andlvi_SetAttribute functions, but they do not perform instrument 1/0. The IVI engine
does not invoke the read and write callbacks for attributes, except when the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONfag is set for an attribute.

For output parameters that represent instrument data, the instrument driver functions return
hard coded values. If the user opens the session through a class driver, the class driver loads
a special simulation driver to generate output data in a more sophisticated manner, unless the
user sets theyl_ATTR_USE_SPECIFIC_SIMULATION attribute tovl_TRUE.

The user sets the valuelgf ATTR_SIMULATE .

The default value i91_FALSE. Specific drivers provide Brefix_  InitWithOptions

function to allow the user to override this value. When the user opens an instrument session
through a class driver, the user can override both of these values by specifying a value in the
ivi.ini configuration file.

Thelvi_Simulating function provides convenient access to the value of this attribute.

IVI_ATTR_SPECIFIC_PREFIX

Data Type: ViString
Restrictions: Read-only

The prefix for the specific instrument driver. The prefix can be up to a maximum of eight
characters.

The name of each user-callable function in the specific driver begins with this prefix. For
example, if the Fluke 45 driver has a user-callable function n&ined init , then FL45 is
the prefix for that driver.

IVI_ATTR_SPY

Data Type: ViBoolean
Restrictions: None

Specifies whether the class driver uses the NI-Spy utility to record calls to class driver
functions.

The user specifies the valuelgf_ ATTR_SPY.
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The default value i91_FALSE. When the user opens an instrument session through a class
driver, the user can override the default value by specifying a valueiinitiie
configuration file.

If the user opens an instrument session through a specific driver, the IVl engine generates an
IVI_ERROR_NOT_CREATED_BY_CLASSTor whenever you attempt to set or get this

attribute.
IVI_ATTR_SUPPORTS_WR_BUF_OPER_MODE
Data Type: ViBoolean

Restrictions: Hidden from user

A specific driver sets this attribute to indicate whether the instrument can accept commands
and data that the driver sends to it using VISA buffered I/O. The
Ivi_DefaultBufferedlOCallback function uses this information to determine whether

it must temporarily modify certain VISA 1/O options while tive Update  function

processes deferred updates.

The default value i81_FALSE.

IVI_ATTR_UPDATING_VALUES

Data Type: ViBoolean
Restrictions: Read-only, hidden from user

ReturnsvI_TRUE if and only if thelvi_Update  function is currently processing deferred
updates for the session.

IVI_ATTR_USE_SPECIFIC_SIMULATION

Data Type: ViBoolean
Restrictions: None

This attribute specifies whether the specific driver or the class driver simulates 1/0 operations
when simulation is enabled. A value\df TRUE specifies that the specific driver simulates

I/O operations. A value ofl_FALSE specifies that the class driver simulates I/O operations
through a special simulation driver.

The user specifies the valuelgf ATTR_USE_SPECIFIC_SIMULATION .

When the user opens an instrument session through a class driver, the default value is
VI_FALSE, but the user can override the default value by specifying a valueiunittie
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configuration file. When the user opens an instrument session through a specific driver, the
default value i%/I_TRUE.

Thelvi_UseSpecificSimulation function provides convenient access to the value of
this attribute.

IVI_ATTR_VISA_RM_SESSION

Data Type: ViSession
Restrictions: Read-only

If a specific driver uses VISA instrument 1/O, it passes the value of this attribute to the
viOpen function during initialization. TheiOpen function returns an instrument /O
session, which the driver stores in thie ATTR_IO_SESSION attribute.
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Instrument Driver

This chapter explains the proper procedure for developing an instrument driver.

The first part of this chapter describes how to use the instrument driver development wizard
to generate instrument driver files. When you use the wizard with the built-in, predefined
instrument driver templates, the wizard generates files in which most of the instrument driver
design decisions have already been made and much of the coding has already been done. The
second half of this chapter describes many of the details for developing instrument drivers,
such as defining driver functions, data types, and parameters. Refer to this information if you
do not use the wizard to automate your driver development, if you want to add more functions
to a driver after you use the wizard, or if you would like a more detailed understanding of
instrument driver concepts.

General Guidelines

The following general guidelines help you develop an instrument driver. Follow these
guidelines whether you are developing instrument drivers for personal use or for general
distribution to other users:

» Use the instrument driver developer wizard to create your driver. You initiate the wizard
through theCreate IVI Instrument Driver command in th@ools. The wizard uses
standard instrument templates for oscilloscopes, multimeters, function
generators/arbitrary waveform generators, switches, and power supplies to define
easy-to-use functions and attributes for these types of instruments. The wizard also
allows you to base your instrument driver on an existing driver.

» Ifthe wizard does not have a predefined template that fits your instrument type, you can
still use the wizard to build a V)Xlug&play-style driver. The wizard automatically
generates skeleton versions of the instrument driver files and sets up the internal structure
of a driver for you. Before completing your driver, define the external interface to the
driver carefully. A useful instrument driver is more than a group of functions; it is a tool
to help users develop application programs. Therefore, design an instrument driver with
the user in mind.
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Use the attribute editor to add and modify attributes and to navigate through your source
code. You initiate the attribute editor through Bt Instrument Attributes command
the Tools menu.

Follow the specific steps in this chapter to write your instrument driver. Each step directs
you to subsequent chapters for more detailed information and further guidelines. Read all
chapters referenced within each step before you perform the tasks outlined in the step.

Writing an Instrument Driver

You can develop the pieces of an instrument driver in several different sequences. More
detailed information about how to perform the individual steps in the procedure appears in
this chapter and subsequent chapters. You can use the instrument driver development wizard
and the attribute editor to automate much of this process.

When you use the wizard to build a driver for an oscilloscope, multimeter, function generator,
switch, or power supply, you can select a predefined template which defines common
functions and attributes for these types of instruments. The wizard generates a function panel
(.fp ) file, source € ), include (h ), and.sub file for you, automating much of the tedious
effort required when writing a driver.

To write the driver for your specific instrument, we recommend the following procedure:

1.
2.

Name the instrument driver.

Define the instrument functions and function classes (automated by the wizard when you
use a template).

Define the attributes (automated by the wizard when you use a template).

Create a function tree for the instrument driver, adding help information to the top level
of the tree (automated by the wizard when you use a template).

For each function in the driver:

a. Define the parameters to the function, including variable types and limits, and error
codes (automated by the wizard when you use a template).

b. Create the function panel for the function, including help information for the panel
and for each control (automated by the wizard when you use a template).

c. Write the code to perform the function.
d. Test the source code.

Create the include file for the final instrument source code, including function
declarations and constant definitions (automated by the wizard when you use a template).

Operate the completed driver using function panels without loading the source code.
Document the driver.
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Naming the Driver

The instrument drivers you create join the large set of LabWindows/CVI instrument drivers.
Give unique and meaningful names to the driver and its routines to avoid conflicts with the
other instrument drivers and routines. You accomplish this with an instrument prefix that you
assign when you create the instrument driver. Insert this prefix before each function name in
the driver and use the prefix to name the component files(, fp , and so on) of the driver.

For example, suppose you write an instrument driver for the Fluke 8840A digital multimeter.
If you choose the instrument preflgg840a |, the files that comprise the instrument driver
would beflgg40a.c |, fls840a.h , fIs840a.fp ,f18840.sub , andfl8840a.doc

Furthermore, the driver function names each have the figft0a added to them, for
examplefl8840a_trigger

Note The instrument prefix must have eight characters or less. LabWindows/CVI
adds an underscore () separator to the eight-character prefix before appending
the function name to it.

How to Use the Instrument Driver Development Wizard

The instrument driver development wizard automates the creation of the source, include and
function panel files for controlling an instrument. You create an instrument driver from one
of the following:

e An VI instrument class template
e An existing driver for a similar instrument
e The core IVI driver template

Before using the wizard, complete the worksheet below with the appropriate information for
your instrument. The wizard asks you for this information.

Driver Information:

Instrument Driver Name:

Prefix: (8 characters or less.)

Target Directory:

Developer Information:
Name:

Company:

Phone:

Fax:
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Standard Functions (if supported by the instrument):

Default Setup Command:

ID Query Command: *IDN? if it uses SCPI commands)

ID Query Response:

Reset Command:

Reset Delay: (time required for reset to execute and return)

Self-Test Command:

Self-Test Response Format: (self-test code and/or message)

Self-Test Delay: (time to allow self-test to execute and return)

Error-Query Command:

Error-Query Response Format: (error code and/or message)
Revision Query Command:

Revision Query Response Format:

Test Information
GPIB Address:

To start the wizard, seleCreate 1VI Instrument Driver from theTools menu of the project
window. Follow the instructions on each panel of the wizard and enter the information from
the worksheet when prompted. The number and types of panels that appear vary according to
the selection you make.
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Selecting an Instrument Driver Template
After you click on theNext button on the initial wizard panel, you see the following panel.

a1 Instrument Driver Wizard - Select an Instrument Driver

—
—
!E.. (8 Create Mew Driver
g Instrument " Create Driver Based on Existing Driver
o Driver
=
= BE\‘EIDi]mEﬂt Tupe of Instrument
= Wizard — -
eneral Purpose
".-E Serial Drigital Multirmeter
ot Wl - message bazed Power Supply
Wl - register bazed Dzcillozcope
Devicatlet Switch
Copy Existing Driver...
= =

< Back | Newt » I Cancel

Figure 3-1. Instrument Driver Wizard Selection Panel

You can choose to copy an existing driver or create a new driver. If you choose to copy an
existing driver, you must specify the pathname offihefile for the existing driver. The

wizard copies thép ,.c ,.h, and.sub files of the existing driver to the target directory that
you specify later in the wizard. It uses the instrument prefix that you specify later in the wizard
as the new base file name.

The wizard builds new drivers based on predefined instrument templates. If you choose to
create a new driver, you must first select the type of I/O interface you want to use to
communicate with the instrument. You must then select from a list of predefined instrument
templates. The list of templates can vary depending on the I/O interface you select.

Most predefined instrument templates define a complete driver architecture with functions
and attributes for a particular type of instrument or device. An exception to this is the General
Purpose template. The General Purpose template appears in the list if you choose GPIB,
Serial, VXI message based, or VXI register based as your I/O interface. When you select the
General Purpose template, the wizard generates skeleton driver files that can use the VI
engine for managing attributes and that follow the basicplti§i&play guidelines for
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instrument drivers. The skeleton driver files define no functions or attributes other than the
ones that VXplug&play and 1VI require. Use the General Purpose template only when no
predefined instrument templates apply to your instrument.

Running the Preliminary 1/0 Tests from the Wizard

If you select GPIB, Serial, or VXI message based as your I/O interface, you can run
preliminary 1/O tests to verify that the information you have provided is accurate before the
wizard generates any code. Enter the appropriate information in the Test dialog box and click
on the Run Tests button. The wizard launches a separate application that sends commands to
the instrument for ID query, self-test, reset, and so on, and parses the instrument response
based on information you provide earlier in the wizard. After the delays that you specify for

the self-test and reset operations, a report appears that describes the success or failure of each
operation. If any failures occur, you can click onBaek button to return to the appropriate

wizard panel. Update the information and try the tests again.

After the tests execute successfully, click onNfest button to generate thip , .c , .h,
and.sub , and files for your instrument driver.

After the wizard displays the newly created files, it gives you the option of launching the
attribute editor, which National Instruments recommends you use to complete your
instrument driver.

Reviewing the Generated Driver Files

The wizard generates all the required files for an instrument driver. If you use the General
Purpose template, you must design a function hierarchy with function definitions and
attributes on your own. You must build function panels and write the source code to
implement these functions. Refer to Chaptdfd)ction Tree EditgrChapter 6Function

Panel Editor and Chapter 7Adding Help Informationfor instructions on building function
panels.

If you use a predefined instrument template to generate your driver files, your instrument
driver files have predefined functions, function panels, and attributes. Now you must
complete the source code by adding the appropriate command strings for your instrument and
the code for parsing response strings.

The Generated Function Panels

Your instrument driver function panel file displays all the instruments capabilities in an
intuitive, hierarchical function tree. The wizard builds all the function panels automatically,
and includes online help for the function classes, functions, and parameters.
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The .sub file

The.sub file contains information about instrument attributes and their possible values. This
information appears to the user throughG@eeAttribute andSetAttribute function

panels. To view this information, open the one of3&ttribute functions from the
Configuration Functions in your driver. Click on the Attribute control to display the Select
Attribute Constant dialog box. You can select each attribute and view the possible values for
that attribute in the lower half of the dialog. The following figure illustrates the Select
Attribute Constant dialog box.

m Select Attribute Constant

D ata type: ei Wilkta2 |

B azic Measurement Attributes.. ‘I

Trigger Source
Estended Meazurement Attributes. .
Error Attributes...
[nherent Attributes. .

Cancel

Lo

[ Flatten

Attrbute help:

FL45_WAL_DC_VOLTS
FL4G_WAL_AC_WOLTS
FL45_wAL_DC_CURRENT
FL45_WAL_AC_CURRENT
FL45 WAL 2 WIRE_RES
FL45_vaL_DIODE
FLAG_VAL_COMTINUITY
FL45 VAL _FREQ

L

H

Figure 3-2. Select Attribute Constant Dialog Box

Where possible, the include file for the driver defines constants with intuitive names for each
of the attributes and their allowable values.
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You can add information to theub file when you select thEdit Instrument Attributes
command from th&ools menu. The command brings up the Attribute Editor. When you
apply the changes that you make in the Attribute Editor, the Attribute Editor updates the
.h , and.sub files for the instrument driver. For more information, refer to Chapter 4,
Attribute Editor.

The Source File

When you use the wizard with a predefined instrument template, the wizard groups the
functions in the driver source file into the following categories

Note

Initialize Functions—The wizard completes these functions for you automatically.

Configure Functions—These functions set instrument attributes or groups of instrument
attributes. For example, an oscilloscope hasrdigureVertical function that sets

the vertical range, offset, coupling, and probe attenuation for a particular channel. The
wizard completes the code for the Configure functions automatically. The code for each
Configure function consists of calls to an IS#tAttribute function for each
configuration parameter.

Data Functions—These functions query the instrument for data. You must complete the
source code for these functions to send the appropriate query commands to the
instrument and parse and scale the data the instrument returns.

Action/Status Functions—These functions either initiate an action on the instrument or
check the status of a particular operation. An Action function might initiate an action by
sending a trigger to the instrument. A status function might check the acquisition mode
of an oscilloscope. You must complete the source code for these functions.

Some predefined instrument templates, such as the DMM template, combine the
Data Functions and Action/Status functions under the term Measurement
Functions to present a more intuitive function hierarchy to the user.

Utility Functions—The wizard completes these functions for you automatically.

Attribute Callback Functions—These functions contain the code to read, write, or

check attribute values. For example, the code to query and modify an oscilloscope’s
vertical offset setting must be in tkrerticalOffsetReadCallback and
VerticalOffsetWriteCallback functions. You must complete the source code for
each of these functions by inserting the appropriate command to set or query the attribute
value on your instrument.

Session Callback Functions-These functions contain the code to perform various
actions such as checking the status of the instrument. You must complete the source code
for each of these functions.

Close Function—The wizard completes this function for you automatically.

LabWindows/CVI Instrument Driver Guide 3-8 © National Instruments Corporation



Chapter 3 Developing an Instrument Driver

The Include File

The include file contains function prototypes and defined constants for your instrument driver.
The defined constants provide unique, intuitive constant names for the attributes and attribute
values you driver uses. It is necessary to modify the include file only if you add, delete, or
modify functions in your driver, or if you add new attribute values.

Extended Functions and Attributes

The generated driver files can include functions and attributes that your instrument does not
support. The instrument templates define the fundamental capabilities of each instrument type
and extended capabilities that not all instruments support. For example, the DMM template
includes functions and attributes for making multiple-point measurements from scanning
DMMs. If you are writing a driver for a DMM that does not support scanning, you must delete
the functions and attributes from your driver.

Attribute Editor

The Attribute Editor is a tool for viewing, modifying, and navigating through your instrument
driver files. The Attribute Editor provides a visual display of the attributes in your driver.

You can use the Attribute Editor add, delete, or modify attributes. You can add or delete the
callback function names for each attribute. You can modify the help information for attributes,
and you can create or modify attribute range tables. Refer to Chaptéiilsyte Editor for
information on how to use this tool to complete your instrument driver source code.

Instrument Driver Fundamentals

If you want to add functions to a driver, or if you develop a driver without using the instrument
driver development wizard, you must know the instrument driver fundamentals in this section.
Although the wizard is the preferred method for developing a driver for an instrument that you
control through a GPIB, VXI, or serial interface, many users develop instrument drivers for
other purposes, such as common utility functions, analysis algorithms, or for controlling
custom hardware that does not fit the VI instrument driver model for GPIB or VXI devices.

Defining the Instrument Functions

An instrument driver exports a set of functions that programmers can use the control an
instrument. To make the set of functions easy-to-use, you must organize them into a logical
structure. Group related functions into categories or classes. For complex instruments, group
related classes into higher-level classes. For very complex instruments that incorporate
multiple personalities, you might consider creating multiple instrument drivers.
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Structuring Functions in an Instrument Driver

If you use the wizard with a predefined instrument template, the wizard creates a function
hierarchy for you. Otherwise, you must define and structure the driver functions on your own.

The three implementations of a single instrument driver hierarchy in this section show you
some options for structuring functions. In this example, the driver includes seven functions
with which to program the instrument.

The first implementation gives the user a simple linear list of all available functions.

instrumentA(1)
functionl
function2
function3
function4
function5
function6
function7

The second implementation breaks the functions into two function classes.

instrumentA(2)

function_class1
functionl.1
functionl.2
functionl.3
functionl.4

function_class2
function2.5
function2.6
function2.7

The third implementation treats the two function classes as two distinct instruments.

instrumentA(3.1)
functionl
function2
function3
function4

instrumentA(3.2)
function5
function6
function7
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To successfully structure the functions for your instrument, you must determine who will
use the instrument driver and how they will use the instrument. Define functions that
stand alone to perform a useful action. For example, it might at first seem logical to use
the functionsSetDMMRangeandSetDMMFunction for setting the range and function

of a multimeter. However, a more useful function mighCbefigure , for setting up
multiple parameters.

Defining the Hierarchy of Functions

It is very important to design the function hierarchy for the instrument driver carefully. When
you do, the user can identify the functions required by the desired action without the burden
of choosing from a long list of unrelated functions.

The concept of function classes is only apparent to the user from within the LabWindows/CVI
development environment. The application program calls all functions within an instrument
driver the same way, regardless of which function class they are in.

Defining the Function Parameters
To design the code for an instrument driver function, you must first establish its parameters.

Function parameters provide input information to the function and output variables where the
function can store its results. Output parameters often contain values that the function reads
from the instrument and formats for the user.

Data Types

You must define a data type for each parameter in each instrument driver function. All data
types the instrument driver uses must be intrinsic C data types or data types that you define in
the.h file, and list in thefp file. You specify the data type of a parameter when you create

its corresponding control on a function panel. This data type must also be consistent with the
function prototypes in the instrument driver header file.

LabWindows/CVI uses the data type information to implement the variable declaration
and run-time checking capabilities when users operate function panels. When you
declare a variable from a function panel, LabWindows/CVI presents options based on
the data type you specify for the function panel control. When you run a function from a
function panel, LabWindows/CVI verifies that the data type of the control matches the
prototype of the function.

Data types are broken into three claspesdefined data typesser-defined data types
andVISA data types
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Predefined Data Types

Predefined data typeare available by default in the LabWindows/CVI environment.
The predefined data types consistrifinsic C data typeandmeta data typethat
LabWindows/CVI defines.

Intrinsic C Data Types
Theintrinsic C data typeshat LabWindows/CVI defines are listed below.
int

long

short

char

unsigned int
unsigned long
unsigned short
unsigned char
int ]

long (]

short []

char []

unsigned int []
unsigned long []
unsigned short []
unsigned char []
double

float

double []

float []

char *

char *[]

void *

When you create a control to represent an array of data, make the data type an intrinsic C data
type that ends with the square brackigts Do not select a data type that ends with an asterisk,

"' The brackets tell LabWindows/CVI that the control represents an array of data, not a
pointer. LabWindows/CVI can then perform the appropriate variable declaration and runtime
checking capabilities when the user operates the function panel.

When you define a function panel control with an intrinsic C data type, variables the user
declares in the control through tbeclare Variablecommand appear with that data type in

the dialog box. You must define the parameter with the same data type when you prototype
the function in the instrument driver include file.
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Meta Data Types

Themeta data typeare useful for parameters through which users can pass arguments of
more than one data type. The meta data typesuaneric Array , Any Array , Any Type ,

andvar Args . Each of these data types defines a set of multiple allowable data types. When
the user executes tBeclare Variablecommand on a control defined with a meta data type,
the user can select from a list of the allowable data types.

Numeric Array

Numeric Arrayspecifies a parameter that can be any of the intrinsic C numeric array data
types. You must define the parametevad * in the function prototype. An example of a
Numeric Array data type is in tliotX function of the User Interface library. TR&tX
function plots the values of any intrinsic C humeric array data type to a graph control on a
user interface panel. On the function panel, the X Array control is oNuyeric Array.

X Array is defined asoid * in the function prototype shown below.

int PlotX(int panel, int control, void *xArray, int numPoints,
int xDType, int plotStyle,
int pointStyle, int lineStyle,
int pointFreq, int color);

Any Array

Any Arrayspecifies a parameter that can be any of the intrinsic C or user-defined array data
types. You must define the parametev@g* in the function prototype. An example of an

Any Array  data type is in thememcpyfunction of the ANSI C library. This function copies

a specified number of bytes from a target buffer of any type to a source buffer. In the function
panel, the first parameter is the Target Buffer which is of ypeType. The Target Buffer

is defined asoid * in the function prototype shown below.

void *memcpy(void *, const void *, size_t);

Any Type

Any Typespecifies a parameter that can be any of the intrinsic C or user-defined data types.
If the parameter is an output parameter, you must definevdicas in the function

prototype. If the parameter is an input parameter, you must define.it as in the function
prototype, and it must be the last parameter in the function. The Value output parameter of the
GetCtrlAttribute function in the User Interface Library is an example ofaeType

data type. The function obtains the value of a particular attribute for a particular user interface
control. Different attributes have different data types. Users pass the attribute value parameter
by reference and it is therefore a pointer. Consequently, the attribute value parameter is of type
Any Type and is defined asid * in the function prototype shown below.

int GetCtrlAttribute(int panel, int control, int attribute,
void *value);
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The Value parameter of tigetCtrlAttribute function also applies to attributes of

different data types, but it is an input rather than an output parameter. Users pass this
parameter by value rather than by reference, and thus it can have different sizes. For example,
it might be arint or adouble . Consequently, the attribute value parameter is ofApge

Type and is defined &s.."  in the function prototype shown below.

int SetCtrlAttribute (int panel, int control, int attribute, ...);

Var Args

Var Argsspecifies a variableumberof parameters that can be any of the intrinsic C or
user-defined data types. You must define the parameters as in the function prototype.
Theprintf  andscanf functions in the ANSI C library have examples of¥heArgs data
type. Following the format string parameter in each function, you can specify one or more
parameters of different data types to match the type specifiers in the format siimgf. In,

the parameters are passed by valuscdnf , they are passed by reference and thus are really
pointers. For both functions, onar Arg  function panel control is used, and"  appears

in the following function prototypes:

int printf (const char *, ...);
int scanf (const char *, ...);

User-Defined Data Types

LabWindows/CVI also lets you define data types and use them in function panels. You must
declare user-defined data types in the function panel file of an instrument driver and you must
define the data type in the include file for the driver. Declare user-defined data types with the
Data Types command box in the Function Panel Editor.

For example, you can definevaveform_var data type for an instrument driver to represent
waveform data. Thiwaveform_var data type could be a structure that contains an array of
doubles to represent the individual points in the waveforfiga  for the time of the first
point, and dloat for the time between points.

Creating a User-Defined Data Type
Create a user-defined data type for use in a function panel as follows:
1. Define the data type withtgpedef statement in the instrument driver header file.

2. Add the data type to the instrument driver function panel file usingateTypes
command in th®ptions menu in the Function Panel Editor.
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Using the previous example of thraveform_var data type, include the following code in
the include file for the instrument driver.

typedef struct {
double waveform_arr [500];
float t_zero;
float t_delta;

} waveform_var;

Next, make thevaveform_var data type available in the function panel file. Selata
Typesfrom theOptions menu of the Function Panel Editor and enter

waveform_var
in the Type box of the Edit Data Type List dialog box. Then clickdd.

Now you can select theaveform_var data type when you create function panel controls for
this instrument driver. Also, users can interactively declare a variabbwefbrm_var data
type from any function panel control that you definevageform_var

See Chapter &;unction Panel Editgrfor a discussion of the Edit Data Type List dialog box.

User-Defined Array Data Types

Use care when you declare user-defined data types that are arrays. If you want to define a
user-defined array data type, square bradketsiust appear at the end of the type name in
the Edit Data Type List dialog box. The brackets enable the interactive variable declaration
and other capabilities of LabWindows/CVI function panels. For example, to declare an array
of waveform_var type from the example presented above, add

waveform_var [| (This example is correct because it includes brackets.)

to the Type box of the Edit Data Type List dialog box, and includeypleeef declaration
for waveform_var in the driver include file.

Examples of incorrect ways to define user-defined array data types are shown below.

Assume the following data type definitions are in an instrument driver header file.

typedef waveform_var * waveform_arr1l;
typedef waveform_var waveform_arr2[100];

Then the following data type declarations in the Edit Data Type List dialog box are incorrect:

waveform_var*  (This example is incorrect because it lacks brackets.)
waveform_arrl  (This example is incorrect because it lacks brackets.)
waveform_arr2  (This example is incorrect because it lacks brackets.)
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VISA Data Types

The VISA I/O library defines a special set of data types. The IVI library also uses some of
these data types. The data types strictly define the type and size of the parameters and
therefore promote the portability of the functions to new operating systems and programming
languages.

A subset of the VISA data types has been defined for use in the development of
LabWindows/CVI instrument drivers and are accessible as user-defined data types.
These special data types for instrument drivers are as follows.

Table 3-1. VISA Data Types

VISA Type Name Definition
Vilnt16 Signed 16-bit integer
Vilnt32 Signed 32-bit integer
Vilint16 Unsigned 16-bit integer
Viuint32 Unsigned 32-bit integer
ViReal64 64-bit floating point number
Vilnt16[] An array ofvilntl6 values
Vilnt32[] An array ofvilnt32  values
ViReal64(] An array ofViReal64 values
ViCharl] A string
ViRsrc An Instrument Driver resource descriptsiriag )
ViSession An Instrument Driver session handle
ViStatus An Instrument Driver return status type
ViBoolean Boolean value
ViBoolean[] An array ofViBoolean values

To use these special user-defined data types in an instrument driver, do the following:

1. Add the VISA data types to the function panel file by usindwa Type command in
the function panel editor. Then click thdd VISA Types button in theEdit Data Type
List dialog box.

2. Include the filerpptype.h  in the instrument driver header file.
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See Chapter 6;unction Panel Editgrfor a discussion of thedit Data Type List
dialog box.

Input and Output Parameters

Because most instrument drivers are designed to control a physical instrument, the input and
output function parameters often correspond to one or more of the controls on the face of the
instrument.

Define output parameters as follows:
1. Review the purpose of the function to determine the inputs and outputs.

2. Choose the data type of each parameter. The data type should be one that the application
program can easily use.

a. If a parameter is an array data type, select a data type with square Ifraeké¢te
end of the data type name.

b. For output parameters, select the data type of the value that users pass by reference,
not the pointer to that type. When users operate function panels interactively,
LabWindows/CVI knows to pass a variable by reference because the control is
defined as an output.

For example, if a function by the nameegfmp_func has arexamp_out integer
output parameter, you prototype the function in the instrument driver include file as

examp_func (int *examp_out);

When you create a function panel for this function, create an output control for
examp_out and specify its data type ms$ , not asnt* . When a user declares
variables interactively from the function panel, LabWindows/CVI creatég an
variable and automatically puts & in front of the variable name to pass it by
reference.

3. Assign a meaningful name to each parameter.

Return Values

Instrument driver functions can also haweturn value Instrument drivers supplied by

National Instruments use function return values to implement an error-handling mechanism.
All instrument driver functions have a return value of tyjgatus  (32-bit unsigned

integer) that returns error and status information about the function call.
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Required Instrument Driver Functions

All instrument drivers must contain functions that perform the following operations:
e Prefix _init
e Prefix _close

e Prefix _error_message

The VXIplug&play standard requires the following additional functions for instrument
drivers that control GPIB, VXI, or serial instruments:

e Prefix _reset

e Prefix _self _test

e Prefix _revision_query
e Prefix _error_query

IVI instrument drivers must have the following additional functions:
e Prefix _InitWithOptions

e Prefix _GetErrorinfo

e Prefix _ClearErrorinfo

e Prefix _LockSession

e Prefix _UnlockSession

e Prefix _ReadlnstrData

e Prefix _WritelnstrData

IVI instrument drivers also must export functions by the nanfeafix _Ivilnit and

Prefix _IviClose , but the driver must not have function panels for these functions. The
Prefix _init  function calls thePrefix _InitWithOptions function, which in turn calls
Prefix _Ivilnit . ThePrefix _close function calls theérefix _IviClose function. If a
user opens the IVI session from a class instrument drivePréfie _Ivilnit function in

the class driver calls therefix _Ivilnit function in the specific driver, and the

Prefix _IviClose  function in the class driver calls tifeefix _IviClose  function in the
specific driver.

Chapter 9Required Instrument Driver Functiondescribes the implementation guidelines
for the required instrument driver operations.
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Building the Function Tree

When users access an instrument driver fronirtbeument menu, they can select

instrument functions from one or more dialog boxes. The function tree shows the organization
of the functions in dialog boxes. You use the Function Tree Editor to create the function tree.
Chapter 5Function Tree Editgrdescribes the use of the Function Tree Editor.

In addition to specifying the appearance, the function tree also contains help information
that the user can access from the dialog boxes. Add this help information as you create the
tree. Chapter 7Adding Help Informationexplains how to add help information to the

function tree.

Building the Function Panels

Users operate the function panels to execute instrument driver functions and to generate code
for an application program. Each primary function requires a function panel. A secondary
function can appear on one or more function panels. A function panel can also consist entirely
of secondary functions. The Function Panel Editor lets you build function panels by placing
controls on a blank panel in the position and order that you want them to appear. Chapter 5,
Function Tree Editardescribes the use of the Function Panel Editor.

The Function Panel Editor also lets you add online help information for each control
on a panel. Add this help information as you create each panel. Chaftieliilg Help
Information explains how to add help information to a function panel.

Writing the Function Code

After you name the function and define its parameter list, you write the code to implement the
function. TheLabWindows/CVI User Manualescribes the development tools available in
LabWindows/CVI for testing and debugging your code. The instrument driver you create uses
full C language source code.

To develop the instrument driver source code, follow the guidelines in Chapter 8,
Programming Guidelines for Instrument Drivers

Operating the Driver

After you create the (.obj ,.lib ,or.dll ),.h,andfp files, you can operate

the instrument driver. Load the driver using tlimd command in thénstrument menu

and operate every function panel that you have created. Then, use the panels to generate a
sample program to verify operation of the driver. Chapt@r@8ject Windowof the
LabWindows/CVI User Manugtiells more about operating instrument drivers.
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Testing the Instrument Driver

Before you distribute an instrument driver, you should fully test it. Test it from within the
LabWindows/CVI interactive program and as a standalone application. A suggested testing
sequence for instrument drivers is outlined here.

A Caution  Be sure to save copies of the original instrument source files in a separate
directory.

Load the instrument driver and execute all functions from the function panels.
Verify correct operation of all functions.

Create and run a sample application program that exercises all of the functions in the
driver within LabWindows/CVI.

Verify correct operation of the application program.

5. Create and run a sample application that exercises all of the functions in the driver within
a standalone application.

6. Verify correct operation of the application program.

Documenting the Driver

The final step in creating an instrument driver is to document the driverddhefile

describes the purpose of the driver, the function tree, and function panels, and contains a
function reference list explaining the syntax of each function in the driver. Chapter 8,
Programming Guidelines for Instrument Drivet®ontains guidelines and suggestions for
documenting your instrument driver.
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This chapter describes the operation of the Attribute Editor.

It describes the dialog boxes and controls in the Attribute Editor and explains how to use the
Attribute Editor to modify and navigate through instrument driver source files that the
instrument driver development wizard generates.

Invoking the Attribute Editor

You invoke the Attribute Editor by executing tRdit Instrument Attributes command from
the Tools menu of a Source, Function Tree Editor, or Function Panel Editor window. The
Attribute Editor analyzes the instrument driver source files to build a list of all attributes
that the driver defines. In particular, the Attribute Editor analyzes the contents of the
Prefix _InitAttributes function and range tables in thefile for the driver. It also
analyzes the contents of theb and.h files.

Requirements for Using the Attribute Editor

The Attribute Editor makes certain assumptions about the driver files. Making these
assumptions enables the Attribute Editor to parse your files and present your attributes in a
simple, easy-to-use manner. If your driver files violates these assumptions, an error message
appears when you attempt to invoke the Attribute Editor. When you use the instrument driver
developer wizard to create your driver, the resulting files satisfy the requirements for using
the Attribute Editor. As you modify the files by hand, keep these requirements in mind. The
requirements are as follows:

e Allfour driver files must be in the same directory on your computer. The files must have
the same base filename and he.h , .fp , and.sub extensions.

e The.c file must define @refix _InitAttributes function that contains the calls to
thelvi_AddAttribute functions that create the attributes for the driver. It can also
contain calls tavi_AddAttributelnvalidation and calls to the IVI Library

functions that install check, coerce, compare, and range table callbacks.

« All attribute ID parameters to these calls must be the actual defined constant names for
the attributes. The parameters must not be variables.

* In eachlvi_AddAttribute call, theattributeName parameter must be a literal string
that contains the defined constant name. It must not be a variable.
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¢ In eachlvi_AddAttribute call, theflags parameter must be 0 or one or more defined
constant names for attribute flags. If you pass multiple defined constant names, you must
separate them with a vertical baj.(

« All callback function pointer parameters to these calls must be the names of actual
callback functions rather than variables.

e The code irPrefix _InitAttributes must be syntactically correct.
* The code in each table in your source file must be syntactically correct.

« For each range table in the file, the name of the range table entries array must be the
name of the range table followed Buytries

e The parameter names in callback function definitions must be the same as the parameter
names that the instrument driver developer wizard generates.

Limitations in Updates to Driver Files

When the Attribute Editor applies changes to the driver source and header files, it does not
retain comments in the following items:

« Range tables

e The prototype portion of callback function definitions The prototype consists of the
return type, function name, and parameter list, up through the opening curly brace of the
function body.

* #define statements.

e Calls to IVI Library functions in th@refix _InitAttributes

When the Attribute Editor generates calls to VI Library functions in the

Prefix _InitAttributes function, it always uses as the name for the IVI session

handle parameter, and it always wraps the call withHbekErr macro. Refer to thError
Macrossection in Chapter 11YI Library, for more information onheckErr .
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Edit Driver Attributes Dialog Box

When you invoke the Attribute Editor, the Edit Driver Attributes dialog box appears, as in
Figure 4-1.

o1 Edit Driver Attributes

Wersion Info Aicld Attibute. .
DRIVER_MaAJOR_VERSION
DRIVER_MINOFR_VERSION
DRIVEFR_REVISITN Add Group..
ENGINE_MAJOR_VERSION
ENGIME_MINDOR_WERSION i | Cut |

EMGIME_REWVISION
Error Info
PRIMARY_ERROR
SECOMNDARY_ERROR
ERROR_ELABORATION
Advanced Sezzion /0
WI54_RM_SESSION
I0_SESSION
DEFER_UPDATE
RETURM_DEFERRED_WALUES
Wertical Subzystenn
CHAMMEL_EMABLED
FROBE_ATTEMUATION
FROBE_SEMSE_WALUE
FROBE _SEMSE

YERTICAL RANGE
o Read Callback
o Wwiite Callback
Compare Callback
' Range Check Calback

Coerce Callback

Get Range Table Callback,
WERTICAL_OFFSET
YERTICAL_COUPLIMG
BaNDWIDTH
INFUT_IMPEDAMCE

Horizontal Subszpstem

i |

tove Up |

tove Down |

Edi...

Bange Tables...

Expand/Collapze

Go To Range Table Source

Add Clazz Attbutes. .

Apply Cloze

Figure 4-1. Edit Driver Attribute Dialog Box
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Instrument Attributes List Box

The Instrument Attributes list box on the left side of the dialog box contains all

attributes for which the Attribute Editor found b AddAttribute callin the

Prefix _InitAttributes function. It also displays the inherent VI attributes thastiie

file describes. The instrument developer wizard generates the descriptions of the inherent
attributes in thesub file automatically.

The attributes are grouped hierarchically in the list box. You can have group labels on the first
and second level. You can have attributes at the first, second, or third level. The Attribute
Editor reads the hierarchy information from theb file. After you select an entry,

double-click or press <Enter> to display the Edit Group or Edit Attribute dialog box,
depending on the selected entry.

When you select an attribute in the list box, you can expand or collapse it by pressing
<Spacebar> or clicking on tii&pand/Collapsebutton. When you expand an attribute, a list

of the different types of attribute callback functions appears under the attribute name. A check
mark next to a callback type indicates that the Attribute Editor found the name of a callback
function in thelvi_AddAttribute for the attribute or in a call to a function such as
Ivi_SetAttrCoerceCallbackVilnt32 or lvi_SetAttrRangeTableCallback that
references the attribute. You can disassociate a callback function from an attribute by
removing the check mark. If you add a check mark on a callback type that did not initially
have one, the Attribute Editor associates a default callback function name with the attribute.
When you apply your changes, the Attribute Editor inserts the skeleton code for the new
callback function in your source file. You can toggle the check mark by pressing <Spacebar>
or by clicking on the check mark.

Restrictions on Modifications to Inherent and Class Attributes

In the list box, special rules apply to inherent and class attributes. Refeiyptseof
Attributessection in Chapter 2y1 Architecture Overviewfor information on the distinction
between inherent, class, and instrument-specific attributes.

You cannot edit, expand, cut, or copy an inherent IVI attribute. You cannot move the items
within the Inherent IVI Attributes group. You cannot edit the label or help text for the group.
You can, however, move the entire group up or down in the list box.

When you use the instrument driver developer wizard with a predefined instrument template,
the wizard generates all the instrument class attributes into your driver files. In general, you
can edit, expand, copy, and move class attributes freely. You can also cut class attributes. The
Attribute Editor prompts you for confirmation when you cut a class attribute that the class
driver include file indicates is fundamental to the class. When you cut an extended class
attribute, no confirmation is necessary.
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Attributes List Box Command Buttons
This section describes the command buttons in the Edit Driver Attributes dialog box.

Use theAdd Attribute button to add a new attribute to the list box. The command invokes an
empty Edit Attribute dialog box in which you can enter the attribute information. Refer to the
Adding and Editing Instrument Attributsection later in this chapter for more information

on the Edit Attribute dialog box.

Use theAdd Group button to add a new group label to the list box. The command invokes
an empty Edit Group dialog box in which you can enter the label and help text for the group.
Instrument driver users view the help text in the Select Attribute Constant dialog box that they
invoke in theGet/Set/CheckAttribute function panels.

Use theMove buttons to move attributes up or down in the list box or to indent attributes left
or right for logical grouping and readability.

Use theEdit button to modify a group or attribute. The command invokes the Edit Group or
Edit Attribute dialog box for the currently selected item.

Use theRange Tablesutton to display a list of range tables in the driver. Refer tadkeg
and Editing Range Tablesection later in this chapter for more information.

Use theGo To Callback Sourcebutton to jump to a callback function in the driver source
file. The command finds the definition of the callback function that is currently selected in the
list box. Because this closes the Attribute Editor, the Attribute Editor prompts you to apply
any unsaved changes.

Use theGo To Range Table Sourcdutton to jump to a range table in the driver source file.
The command finds the definition of the range table for the attribute that is currently selected
in the list box. Because this closes the Attribute Editor, the Attribute Editor prompts you to
apply any unsaved changes.

Use theAdd Class Attributes button to add class attributes that your driver currently does

not implement. This can be useful if you previously deleted one or more class attributes or if
a new version of the class definition contains additional attributes. The Attribute Editor
identifies the class definition that your specific driver uses by searching your specific driver
header file for attinclude  statement that refers to a class header file. If the Attribute Editor
cannot find ainclude  statement for a class driver header file, the Add Class Attributes
button appears dim. When you executeAldd Class Attributes command, it uses the
predefined instrument template for the class that the instrument driver developer wizard uses.
It builds a list of the class attributes that are not currently in the list box. You can select one
or more attributes to add.
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Use theApply button to update the ,.h , and.sub files for the driver with the changes you
have made in the Attribute Editor. Examples of changes the Attribute Editor makes are
generating empty function definitions for callbacks you added, removing callbacks you
deleted, adding or modifying range table entries, ad¢tiafine  statements for attributes in
the header file, and modifying help text in théb file. You can apply your changes without
exiting the Attribute Editor.

When you invoke the Attribute Editor, your source file might reference callback functions or
range tables in therefix _InitAttributes function even though it contains no

definitions for them. When you execute thygply command, the Attribute Editor creates
empty definitions for them.

The first time you execute tigply command after invoking the Attribute Editor, the

Attribute Editor backs up your instrument driver files before it applies your modifications. If
your driver files have unsaved changes, the Attribute Editor asks you if you want to save your
files before it backs them up. The Attribute Editor creates the backup files in the directory that
contains the driver files. On most platforms, it copies the driver files and appsids to

each filename. Under Windows 3.1, it appends a tilde (~) to each extension instead. The
Attribute Editor overwrites any backup files that might already be in the directory.

After the Apply command updates your driver files with your modifications, the Attribute
Editor saves your driver files to disk. The Attribute Editor also purges all Undo information
for the.c and.h files.

Use theClosebutton to exit the Attribute Editor. THR®losecommand prompts you to apply
any unsaved changes
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Adding and Editing Instrument Attributes

You add and edit instrument driver attributes by entering information in the Edit Attribute
dialog box, which appears in Figure 4-2.

an Edit Attribute

TKTDS5754 ATTR_ WERTICAL_RAMGE

|
Descriptive Hame: Wertical Range |
Data Type: $| ViR ealcd |
Range T able: fl attrverticalF angeR angeT able | Edi... |
Drefault W alue: a |
Compare Precision: i |
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input range the oscilloscope can acquire for the channel. The
units are volts. For example, to acquire a sine wave which
spans between +10 and -10 valts, you set thiz attribute ta 20.0
wiolts.

Flags: Wl WAl WOT USER HEADSRLE =
[WI_Wal WOT_USER_WRITABLE
[WI_WAL_MULTI_CHANMEL —
[Wl_¥alL WEVER_CACHE
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I Wal_USE_CALLBACKS_FOR_SIMULATION
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L

Attributes to lrevalidate CHAMMEL EMABLED

*when Yalue Changes: PROBE_ATTEMUATION

PROBE_SEMSE_WalLUE

PROBE_SEMSE

WERTICAL_OFFSET

WERTICAL_COUPLING 5|

Advanced... | Ok I Cancel

Figure 4-2. Edit Attribute Dialog Box

When you apply your changes, the Attribute Editor saves this information into,the, and
.sub files for your instrument driver.

» Attribute Constant—Specifies the defined constant name of the attribute. All attribute
constant names must begin WRREFIX_ATTR_, wherePREFIXis the instrument prefix.
You enter the rest of the name in this control.

« Descriptive Name—The name that appears for the attribute in the Select Attribute
Constant dialog box that users can invoke inGb#Set/CheckAttribute function
panels.
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« Data Type—Lets you select the data type of the attribute. The data type can be one of
Vilnt32 , ViReal64 , ViString , ViBoolean , ViSession , andViAddr . You can use
ViAddr only for attributes that you hide from the instrument driver user.

« Default Value—Specifies the default value for the attribute. The IVI engine uses the
default value only when simulation is enabled and you obtain the value of the attribute
before you set it. In effect, the default value represents a simulated initial value for the
attribute. In the Default Value control, enter a valid C expression that is appropriate to the
data type of the attribute.

« Range Table—A ring control that lets you select a static range table for the attribute. You
can select an existing range table in the ring. If you do not want a range table, you can
select thenone entry in the ring. The Range Table ring control is enabled only for
Vilnt32 andViReal64 attributes. The data type of the attribute must match the data
type that appears in the Edit Range Table dialog box for the range table that you select.

« Edit button—Lets you invoke the Edit Range Table dialog box for the range table that
currently appears in the Range Table ring. Wheméhe entry appears in range table
ring, the label of the button changesNiew. TheNew button brings up the Edit Range
Table dialog box for a new range table. Refer toAtiding and Editing Range Tables
section later in this chapter for more information on the Edit Range Table dialog box.

« Compare Precision—Lets you to specify the number of digits of precision to use when
comparing a cache value that the IVI engine obtained from the instrument against a value
you want to set this attribute to. The number of digits can be from 1 to 14. If you specify
0, the IVI engine uses the default, which is 14. Because you might want to enter a defined
constant for this value, the Compare Precision control is a string control. This control
applies only to/iReal64 attributes. Refer to th@omparison Precisiosection in
Chapter 2)VI Architecture Overviewfor more information.

< Attribute Description —Specifies the help text that thsab file stores for the attribute.
Instrument driver users view the help text in the Select Attribute Constant dialog box that
they invoke in theset/Set/CheckAttribute function panels. It is not necessary to
enter help text for attributes that you hide from the user.

« Attribute Flags—A list of the flags that you can set for the attribute. You set a flag by
adding a check mark next to its hame. You can hide an attribute from the instrument
driver user by adding check marks to tie VAL_USER_NOT_READABLEnd
IVI_VAL_USER_NOT_WRITABLEflags. If these two flags are set when you apply your
changes, the Attribute Editor converts them tolthevVAL_HIDDEN macro in your
source code. Refer to thdtribute Flagssection in Chapter 2Y1 Architecture
Overview for detailed information about each flag.
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» Attributes to Invalidate When Value Changes—A list of all the other attributes in
the instrument driver. Add a check mark next to the attributes whose cache values
you want the IVI engine to invalidate when you change the value of the attribute that
you are currently editing. The Attribute Editor generates a call to
Ivi_AddAttributelnvalidation for each attribute that has a check mark.
Refer to thdVI State-Caching Mechanissection in Chapter 2yI Architecture
Overview for information about invalidation of attribute cache values.

* OnAll Channels—A toggle button that lets you specify whether an attribute invalidation
occurs on all channels or only on the channel on which the value of the attribute you are
currently editing changes. Click on the button to toggle between the On All Channels and
On Same Channel state. If the item you select in the Attributes to Invalidate When Value
Changes list box has a check mark, #ie § or (Same) tag appears at the end of the item
label. If the item you select does not have a check mark, the toggle button is dim. Notice
that this option has no effect unless the attribute you are editing and the attribute it
invalidates are both channel based.

e Advanced button—invokes the Edit Attribute Advanced dialog box, which appears in

Figure 4-3.
Read Callback TETDS 7R4at erticalF ange_FeadCallback.
‘white: Callback TET DS 7RdatiyeticalR ange_wiiteCallback

Compare Callback

Fange Check Callback TETDS 7844kt erticalF angs_CheckCallback

Coerce Callback

éu Edit Attribute Advanced %]
|
|
|
|
|
Get Range Table Callback |

Cancel |

Figure 4-3. Edit Attribute Advanced Dialog Box

Use this dialog box to specify custom names for the attribute callback functions. The
instrument driver developer wizard constructs default names for attribute functions. The
Attribute Editor constructs default names in the same manner when you enable a callback
function for an attribute in the Edit Driver Attributes dialog box. You do not have to use
this dialog box unless you want to specify a callback function name other than the
default name.
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Adding and Editing Range Tables

Range tables define valid values for attributes. Generally,\6mi32 andViReal64
attributes have range tables. Refer toRhage Tablesection in Chapter 2y Architecture
Overviewfor detailed information on range tables.

When you invoke the Attribute Editor, it finds all the range tables you define in your source
file. It also associates a range table to an attribute when you pass the address of the range table
to Ivi_AddAttributeVilnt32 andlvi_AddAttributeViReal64

The Attribute Editor does not associate range tables for attributes with data types other than
Vilnt32 andViReal64 . If you pass a variable name for the range table pointer parameter to
Ivi_AddAttributeVilnt32 or lvi_AddAttributeViReal64 , the Attribute Editor

maintains the association of the attribute with the range table pointer variable name. The
Attribute Editor assumes that the parameter is a variable name if you do not precede it with
an ampersandj and it does not find a range table of that name in the source file.

When you press tHeange Tablesbutton in the Edit Driver Attributes dialog box, the Range
Tables dialog box appears as in Figure 4-4.

ti1 Range Tables

attiMumdveragesF angeT able ;l Add Fange T able
attiMumE nvelopesF angeT able

athProbedttenuationk angeT able | Edit Range Table
athiRuntHighT kreshaldF angeT able

athRuntLowT hreshaoldR angeT able Cut
athRuntPalarityR ange T able
athr5Samplet odeR angeT able Copy

ath TriggerCouplingFR angeT able

athTrigaerHoldoffA angeT able

ath TriggerlevelR angeT able

ath TrigaertodifierR angeT able

ath TriggerSlopeR angeT able

athTriggerT ypeR angeT able

ath TwTriggerFieldA angaT able

ath TwTriggerLineR angeT able

attrTw T riggerPolarnityA angeT able

athTw TriggerSignalTypeR angeT able

rtic:alCouplingH angeT able
ic:alH angeR ahgeT able

ConditionF angeT able

Rt

[ |
oK Cancel |

Figure 4-4. Range Tables Dialog Box

Use theAdd Range Tablebutton to add a new range table. The command invokes an Edit
Range Table dialog box with default information.

Use theEdit Range Tablebutton to edit an existing range table. The command invokes the
Edit Range Table dialog box for the currently selected range table.
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The Edit Range Table dialog box appears as in Figure 4-5.

& Edit Range Table
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| o

Command String:
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Figure 4-5. Edit Range Table Dialog Box

In the Edit Range Table dialog box, you enter all the information that is necessary for the
Attribute Editor to generate a definition for the range table in the source file. For a discrete or
coerced range table, you also enter help text and an actual numeric value for each table entry.
Instrument driver users view the help text and actual values in the Select Attribute Constant
dialog box that they invoke in thget/Set/CheckAttribute function panels. The

Attribute Editor also uses the actual values when it genetdééise statements in the

driver header file for previously undefined constant names that you specify in the Discrete
value or Coerced Value fields of table entries.

* Range Table Name-The name you use for the range table in your source code.

« Data Type—Lets you select the data type to use for the Actual Value controls for each
entry of a discrete or coerced range table. Remember that range tables always store
entries withviReal64 values. The Attribute Editor uses the data type to give you the
correct type of numeric control for the actual values and to write the actual values to the
.h and.sub filesin the correct format. The data type you select must match the data type
of the attributes you associate with the range table.
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Table Type—You can select from Discrete, Ranged, or Coerced. Refer Rethge
Tablessection in Chapter 2Y1 Architecture Overviewfor detailed information on the

three types of range tables. Notice that when you switch table types, some of the other
controls on the dialog box change. In general, coerced and discrete tables are the most
common. When you use a ranged range table, you typically create only one entry in the
table.

Has Minimum—Specifies whether the range table, as a whole, contains a meaningful
minimum value. For a coerced range table, the minimum value represents the minimum
coerced value.

Has Maximum—Specifies whether the range table, as a whole, contains a meaningful
maximum value. For a coerced range table, the minimum value represents the maximum
coerced value.

Display In Hex—Specifies whether to display the actual values in hexadecimal in the
Select Attribute Constant dialog box that users can invoke in the
Get/Set/CheckAttribute function panels. This control is dim when the data type is
ViReal64 .

Custom Information—Specifies the contents of thestominfo  field of the range
table structure. If you do not want to use ¢hstominfo  field, entervi_NULL.
Otherwise, enter a string surrounded by double quotes.

Entries—A list box that contains the contents of each range table entry. The columns that
appear depend on the type of range table. When you select an entry in the list box, its
contents appear in the controls that are below the list box. You can add new entries to the
range table by using thiéew AboveandNew Belowbuttons that are to the right of the

list box.

Minimum Value —Lets you specify the minimum value for the currently selected range
table entry. This control appears only when the Table Type is Coerced or Ranged. The
control lets you specify a text entry so that you can enter a defined constant, literal
value, or expression. The Attribute Editor stores the contents of this control in the
discreteOrMinValue field of thelviRangeTableEntry structure. Press <F4> to
insertPREFIX_VAL at the beginning of the text in the control. Press <Enter> to display
a list of all defined constants in the driver header file that beginRREF/X_VAL .

Maximum Value—Lets you specify the maximum value for the currently selected range
table entry. This control appears only when the Table Type is Coerced or Ranged. The
control lets you specify a text entry so that you can enter a defined constant, literal value,
or expression. The Attribute Editor stores the contents of this controliimattv@alue

field of thelviRangeTableEntry structure. Press <F4> to inseREFIX_VAL _at the
beginning of the text in the control. Press <Enter> to display a list of all defined constants
in the driver header file that begin WiBREFIX_VAL .
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» Coerced Value—Lets you specify the coerced value for the currently selected range
table entry. This control appears only when the Table Type is Coerced. The control
lets you specify a text entry so that you can enter a defined constant, literal value, or
expression. The Attribute Editor stores the contents of this control ¢ndleedValue
field of thelviRangeTableEntry structure. Press <F4> to insEREFIX_VAL at the
beginning of the text in the control. Press <Enter> to display a list of all defined constants
in the driver header file that begin WiliREFIX_VAL .

» Discrete Value—Lets you specify the discrete value for the currently selected range
table entry. This control appears only when the Table Type is Discrete. The control
lets you specify a text entry so that you can enter a defined constant, literal value,
or expression. The Attribute Editor stores the contents of this control in the
discreteOrMinValue field of thelviRangeTableEntry structure. Press <F4> to
insertPREFIX_VAL _ at the beginning of the text in the control. Press <Enter> to display
a list of all defined constants in the driver header file that beginRREFIX_VAL .

« Actual Value—Lets you specify the actual numeric value of the expression you enter in
the Coerced Value or Discrete Value control. This control appears only when the Table
Type is Coerced or Discrete. Instrument driver users view the actual value in the Select
Attribute Constant dialog box that they invoke in @w/Set/CheckAttribute
function panels. The Attribute Editor stores this value indlite file and, in some cases,
the header file for the driver.

 Command String—Lets you specify the command string you use to set the instrument
to the value that the currently selected range table entry defines. Enter a string surrounded
by double quotes, a defined constant name for a string, an empty stxihgyorL . The
Attribute Editor stores the contents of this control indineString  field of the
IviRangeTableEntry structure.

« Command Value—Lets you specify the value to write to a register-based device to set
the instrument to the value that the currently selected range table entry defines. Enter a
literal integer value or a defined constant. The Attribute Editor stores the contents of this
control in thecmdValue field of thelviRangeTableEntry structure.

» Help Text—Contains the help text for the currently selected range table entry.
Instrument driver users view the help text in the Select Attribute Constant dialog box that
they invoke in thé&et/Set/CheckAttribute function panels. The Attribute Editor
stores the contents of this control in the drigab file.

Note If you define your range tables directly in the driver source code, you still must use
the Edit Range Table dialog to specify the actual values and help text for each table
entry. The Attribute Editor saves this information in ttsab file.
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This chapter explains the function tree and the Function Tree Editor, and describes the
Function Tree Editor menu bar, menus, and commands.

About the Function Tree and Function Tree Editor

Thefunction treedefines the way functions are grouped in the dialog boxes. Users access the
function panels of an instrument driver through the Select Function Panel dialog box which
they select from thinstrument menu. You use theunction Tree Editoto create and

modify the function tree for an instrument driver.

To invoke the Function Tree Editor, select umction Tree (*.fp) option from either the
New or Open commands in thEile menu.

When you invoke the Function Tree Editor, a new Function Tree Editor window appears. If
you selecte®pento edit an existing function tree, the function tree for the file you selected
appears in the window. To edit the function panel of an instrument driver that is loaded in the
Instrument menu, selededit from thelnstrument menu. Then highlight the name of the
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instrument in the selection list of the Edit Instrument dialog box and preSditieunction
Tree button. A function tree appears in Figure 5-1.
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Figure 5-1. Function Tree

If you selectedNew to create a new function tree, you see a blank Function Tree Editor
window.

Function Tree Editor Context Menu

The function tree context menu pops up when you right-click on a function panel window
node in the function tree editor.
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Figure 5-2. Function Tree Context Menu

The menu options are the same or similar to options available through the menu bar menus.
The options are:

+ Edit Node is the same as th&dit Node command available from thedit menu.

« Edit Function Panel Window is the same as th&dit Function Panel Window
command available from tHedit menu.

» Generate Source for Function Nodgenerates a function definition and declaration for
the currently selected function node. If a function definition already exists in the driver
source file, you are prompted for permission to update it. You can replace, insert above
or below, or skip without updating. Your choice is then also applied to the declaration in
the driver include file.
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Go To Definition opens the driver source file and jumps to the definition of the function
that is currently selected in the function tree.

Go To Declarationopens the driver include file and jumps to the declaration of the
function that is currently selected in the function tree.

Function Tree Editor Menu Bar

File

You can edit an existing tree or create a new tree with the Function Tree Editor. You have the
following options on the Function Tree Editor menu bar:

File lets you create a new function tree, edit an existing function tree, save function panel
information into afp and.sub file on disk, or add function panels to a project.

Edit lets you modify the entries on the function tree or add help information.

Createlets you create a new function tree, or add new functions and classes to an existing
function tree.

Instrument lets you load instrument drivers, unload them, or select which function panel
to edit.

Toolslets you generate function definitions and declarations into your source and include
files, jump to function definitions and declarations, genergie files for the function
tree, and invoke the instrument driver developer wizard and attribute editor.

Window lets you select which window to make active.

Options lets you select the help style, generate function prototypes, geneiatefde,
create a DLL project, and select whether to enablepltigi&play style.

TheFile menu lets you create a new function tree, edit an existing function tree, save function
panel information into &p and.sub file on disk, or add function panels to a project. The
File menu operates like thele menu of the Project window. Th&bWindows/CVI User
Manual Chapter 3Project Windowtells more about thigile menu.

For each IVl instrument driver,.sub file accompanies thép file. The.sub file contains
the information about the instrument driver attributes. You edit this information using the
attribute editor. When you save the contents .¢f afile, LabWindows/CVI also saves the
contents of thesub file automatically.

LabWindows/CVI Instrument Driver Guide 5-4 © National Instruments Corporation



Chapter 5 Function Tree Editor

Edit
The Edit menu lets you edit the entries in the function tree. You have the following options
in theEdit menu.

» Cut deletes the selected function or class from the tree and copies it to the Clipboard.

e Copy copies the selected function or class from the tree to the Clipboard.

» Paste Aboveinserts the contents of the Clipboard into the tree above the selected node.
» Paste Belowinserts the contents of the Clipboard into the tree below the selected node.

* When you cut or copy a class to the Function Tree Editor Clipboard, all of its subclasses
and functions are cut or copied as well. Similarly, when you paste the class, all of its
subclasses and functions are also pasted.

» Edit Node lets you edit the instrument, function, or class name on the highlighted line.

» Edit Help lets you add context-sensitive help information to the function tree. See
Chapter 7Adding Help Informationto learn how to add help information.

» Edit Function Panel Window lets you edit the selected function panel window in the
Function Panel Editor. Chapterfnction Panel Editargives you information on using
the Function Panel Editor.

* FP Auto-Load List allows you to specify other instrument drivers that the current
instrument driver depends on. LabWindows/CVI loads these instrument drivers
automatically when you load the current instrument driver. Refer té-EhAuto-Load
List discussion for more information.

Find

TheFind command allows you to locate a particular text string in the function panel file. You
can search for text in node names, function names, control labels, control values, item labels
in ring, slide, and binary controls, message control text, and help text. When you search in
help text, you cannot search in any of the other items at the same time. The search begins at
the node that is currently selected.

If the Find command brings up a Help Editor window and you do not use the button bar, you
must return to the Function Tree Editor window to continue searching throughout the panel.
TheFind command in the Help Editor window searches only within the window. You can
return to the Function Tree Editor window by pressing <F7>. On the other hakihdhe
command in the Function Panel Editor window does continue searching through the entire
function panel file.

Replace

TheReplacecommand operates the same asFihd command except that you can replace
the search string with another search string.
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.FP Auto-Load List

The .FP Auto-Load List command brings up a dialog in which you can list sinfplefile
names. Do not include drive or directory names. When you load the current instrument driver,
LabWindows/CVI tries also to load the instrument drivers identified by theséile names.

LabWindows/CVI looks for thesép files in the following sequence:

1. Ifthe.fp file is under the VXplug&play framework directory, LabWindows/CVI looks
for the.fp file using the following pathnames, whemgpfrmwk is the VXiplug&play
framework directory angrefix is the instrument prefix:

vppfrmwk \support \prefix \prefix .fp
vppfrmwk|\prefix\prefix. fp
2. ltthen looks in the directory of the referencifpg file.

It then looks for them in the instrument directories list. You edit the instrument directories
list through thdnstrument Directories command in th®ptions menu of theProject
window.

4. Finally, it looks for them in thiastr ~ directory under the directory where
LabWindows/CVI is installed.

If a.fp file cannot be found, the user is given a chance to look for it using a file dialog. If the
user finds thefp file, the user is prompted to add the directory to the instrument directories
list. The user is also given the option to add the file to the project.

If an auto-loadedp file has no classes or function panels, then it does not appear in the
Instrument menu. This is useful for support modules that contain no user-callable functions.

When the user selects tbaload command from thénstrument menu, all auto-loaded
fp files are listed in the dialog. Auto-loaded instruments are not unloaded automatically
when the dependent instrument is unloaded.

Create

TheCreate menu lets you create a new instrument tree or add functions and classes to an
existing tree.

You have the following options in tléreate menu.

e Instrument lets you create a new function tree.

e Classlets you add a new class to the function tree.

¢ Function Panel Window lets you add a new function to the function tree.
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Instrument

Thelnstrument command lets you create a new function tree. When you sedéciment,
a dialog box appears. Enter the following information in the Create Instrument Node
dialog box:

* The name of the instrument (up to 40 characters).

e The prefix that you want LabWindows/CVI to add to the beginning of each function
name. The prefix cannot exceed eight characters. Do not include the underscore ()
separator in your prefix. LabWindows/CVI adds an underscore (_) separator to the prefix
before appending the function name to it.

The instrument name you enter in the Create Instrument Node dialog box appears at the
bottom of the Function Tree Editor window. T@eeate Class or Function Panel

Window line appears beneath the instrument name. Add functions and classes to the function
tree using the Function and Class commands.

Class

Use theClasscommand to add a new class to a function tree.

When you select th€Elasscommand, a dialog box appears. Enter the name that you want
to appear in the Select Function Panel dialog box that appears when the user selects the
instrument from thénstrument menu.

Adding a Class to an Empty Tree or Class

Add a class to an empty tree as follows.
1. Select the line containingyeate Class or Function Panel Window

2. Execute th€lasscommand in th€reate menu. The Create Class Node dialog box
appears.

3. Complete the Create Class Node dialog box. The class appears in the function tree
window.

The new class name takes the place o€teate Class or Function Panel Window
message on the selected line.
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Inserting a Class into an Existing Tree

In the function panel hierarchy, you can insert up to eight levels of classes. To insert a class
into a function tree, follow these steps.

1.
2.

Note

Select an existing function or class at the level you want to place the new class.
Execute th€lasscommand in th€reate menu. The Create Class Node dialog box
appears.

Complete the Create Class Node dialog box. The new class is inserted on the line below
the existing function or class. The class exists at the same level in the tree as the function
or class that originally occupied the line.

A function tree can contain a combination of up to 32,000 functions and classes.

Function Panel Window

TheFunction Panel Windowcommand of th€reate menu lets you add a new function to
a function tree.

When you select theunction Panel Windowcommand, a dialog box appears. Enter the
following information in the Create Function Panel Window Node dialog box.

1.

2.

Note

In the Name text box, enter the name that you want to appear in the Function Panel
Selection dialog box when the instrument is chosen fronmgteument menu.

In the Function Name text box, enter the actual code name used in the instrument driver
for the function being added. This function name must be valid for the current language.

The name of every function in an instrument driver begins with a common prefix.
Do not enter the prefix of the function name. LabWindows/CVI automatically
adds the prefix to each function name. You specify the prefix in lth&rument
command in theCreate menu.

Adding a Function to an Empty Tree or Class

Add a function to an empty tree or class as follows:

1.
2.

Select the line containing Create Class or Function Panel Window.

Execute thé&unction Panel Windowcommand in th€reate menu. The Create

Function Panel Window Node dialog box appears.

Complete the Create Function Panel Window Node dialog box. The new function
name appears in place of the Create Class or Function Panel Window message on the
selected line.
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Inserting a Function into an Existing Tree

Insert a function at any level in an existing function tree as follows:
1. Select an existing function or class at the level you want to place the new function.

2. Execute thé&unction Panel Windowcommand in th€reate menu. The Create
Function Panel Window Node dialog box appears.

3. Complete the Create Function Panel Window Node dialog box.

The new function is inserted on the line below the existing function or class. The function
exists at the same level in the tree as the function or class that originally occupied the line.

Instrument

Use thenstrument menu to load and edit an instrument driver, and to edit a function in the
loaded instrument driver. THastrument menu operates like tHestrument menu on the

main LabWindows/CVI menu bar, except that the instrument function tree you select appears
in a Function Tree Editor window.

Thelnstrument menu lists the loaded instrument drivers. Titgtrument menu presents the
following standard options.

* Load lets you add an instrument driver to thetrument menu.
e Unload lets you remove one or all instrument drivers fromlttsérument menu.

» Edit lets you invoke the Function Panel Editor or modify the relationship between the
function panel file and its associated program file.

Load

TheLoad command of thénstrument menu lets you add a new instrument driver to the
Instrument menu. The.oad command operates like tldpen command in th&ile menu.
When you select theoad command, the Load Instrument dialog box appears. Enter the
appropriate information to select an existing function panel file.

Unload

» TheUnload command removes one or all instrument drivers fronristeument menu.
When you select thenload command, the Unload Instrument dialog box appears. In
this dialog box, you have the following options.

» Use the mouse or the cursor keys and space bar to individually select which instrument
drivers to unload.

» Select all instrument drivers by pressing @teeck All button.
» Deselect all instrument drivers by pressing@eck Nonebutton.
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Press th®©K button to unload the selected instrument drivers.
Press th&€ancelbutton to return without unloading any instrument drivers.

Edit
TheEdit command lets you invoke the Function Panel Editor or modify the relationship

between the function panel file and its associated program file. When youEsditeitom
thelnstrument menu, the dialog box shown in Figure 5-3 appears.

Tektromzx 24xx Digital Dscilloscopes + Show Info._.

Attach and Edit Source

Detach Program

Reattach Program

Edit Function Tree

Figure 5-3. Edit Instrument Dialog Box

The Edit Instrument dialog box presents the following options.

Show Info lets you display the names of the current function panel file and the
attached program file. It also shows whether these files are in the current project and if
the program file is compiled. The attached program file contains the functions that are
called when users operate the function panel.

Attach and Edit Sourcesearches the directory that contains the function panel file for

a filename that has the same prefix as the function panel file .anéxdension. If the

file is found, a new source window opens with the file displayed in it and the source file
is attached to the function panel. If the file is not found, you are prompted to create a new
source file and a blank source window appears.

Detach Programdetaches the program file from the function panel.

Reattach Programattaches a program file to a function panel. It searches the directory
that contains the function panel file for a filename that has the same prefix as the function
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panel file and dib ,.obj ,.dll , or.c extension. If a file is found, the program
attaches it to the function panel.

« Edit Function Tree invokes the Function Tree Editor.
« Doneexits the Edit Instrument dialog box without modifying the function panel.

Tools
The Tools menu presents the following options.

e Create IVI Instrument Driver initiates the instrument driver developer wizard. Refer
to Chapter 3Developing an Instrument Drivefor more information on the instrument
driver developer wizard.

« Edit Instrument Attributes initiates the attribute editor. Refer to ChapteAttribute
Editor, for more information on the attribute editor.

» Generate IVI C++ Wrapper generates ampp file for the function tree. This file
contains the definition of a C++ class for the instrument driver. A wrapper function is
generated for each function in the function tree. Required C++ member functions, such
as constructors and destructors, are also generated. The generated class references classe
that are defined iivibase.hpp  andiviexcpt.hpp , which are located in the
cvilinclude directory. You can edit these classes to customize the generated wrapper
class. This command is only available for VI drivers.

« Enable Auto replaceenables the updating of an instrument driver’s source files to reflect
changes to function names in the function tree. This option is global to CVI, so enabling
it in one function tree editor window enables it for all function tree editor windows. This
command is dimmed for function trees that have not yet been saved.

When this option is enabled and not dimmed, LabWindows/CVI updates the instrument
driver.c , .h, and.sub files to reflect changes you make to function names or the
instrument prefix in the Function Tree Editor Window or Function Panel Editor Window.
When you change a function name, you are prompted for permission to update your
instrument driver to reflect the new name. When you change the instrument prefix, you
are prompted for permission to update your instrument driver to reflect the new prefix.

» Generate Source For Function Treegenerates function definitions and declarations
into your driver’s source and include files. For each function panel in the function tree,
the source.¢ ) file is searched for the function’s definition. The headej file is
searched for the function’s declaration. If a function definition or declaration cannot be
found in the appropriate file, an empty function shell is generated in the file.

» Go To Definition opens the driver source file and jumps to the definition of the function
that is currently selected in the function tree.

» Go To Declarationopens the driver include file and jumps to the declaration of the
function that is currently selected in the function tree.
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Window

Function Tree Editor

TheWindow menu lets you select which window to make active. Wiredow menu
operates like th&vindow menu of the Project window. ChapteP3pject Window,
in the LabWindows/CVI User Manugdells more about th&/indow menu.

Options

The Options menu lets you operate the function tree or select the help styl@pktons
menu presents the following options.

Help Style lets you choose the help stiNew (Recommendeddr Old (LabWindows
DOS)when you are editing context-sensitive help information of the function tree.

The new and old help styles differ significantly. The old help style maintains
compatibility with function panels created in LabWindows version 2.3 or earlier. This
help style uses the DOS/IBM character set so that it can display special extended
ASCII characters that many older instrument drivers use. Also, the old style gives help
information for the entire function panel window, not the individual function panels
within a function panel window.

The new help style uses the standard Windows character set and gives help information
for each individual function panel. In addition, the new help style automatically generates
control name and data type information when displaying control help, and automatically
generates a function prototype when displaying function help. Also, the help text editor
for the new style help uses word-wrap mode.

Changing the help style only changes how the program interprets help information. If you
use special extended ASCII characters in your help information, and then change to the
new style, you must change the help text to a Windows-compatible character set.

Use the new help style whenever possible.

Transfer Window Help to Function Help helps you convert your function panel from
old to new style. For each function panel window, the window help text is transferred to
the first function, unless the function already has help text.

Generate Function Prototypesreates an untitleti window containing prototypes for
the functions in the function tree.

Generate Documentationcreates a window containingdoc file for the function
panel file.

Generate Windows Helpcreates a project filehpj ) and two source filesrff
and.whh ) that you can use with Microsoft Windows Help Compiler to create a Windows
help file. You are prompted to choose the output language as either C or Visual Basic.

Generate DLL Make Files(Windows 3.1 only) creates.mak and adef file to
compile your instrument driver C source code into a 16-bit DLL. You are prompted to
specify the target compiler, Microsoft Visual C++ or Borland C++.
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* Generate ODL Filecreates an Object Description Languagel () file for the
instrument driver. Theodl file can be input to thelkTypeLib program that comes
with the Microsoft OLE 2 SDK. This is useful when you create a DLL version of the
instrument driver. Th&kTypeLib program createstgipe librarywhich describes the
function entry points in the DLL. For information on using type libraries se@ltie2
Programmers Reference, Volumdr@m Microsoft Press.

e Generate DEF File(Windows 95/NT) generatesdef file for the instrument driver.
External compilers use thdef file to compile your instrument driver intadll . The
file contains entries to export each function in the function tree.

» TheCreate DLL Project (Windows 95/NT) command creates a LabWindows/CVI
project (prj ) file that can be used to create a dynamic link libraity () from the
program file associated with the function panigl () file. When you execute this
command, you are prompted to enter a pathname for the project file. After the file is
written, you are asked if you want to load the project immediately. If you do, your current
project is unloaded. For more information on creating DLLs, seréparing Source
Code for Use in a DLIsection in Chapter 3, Windows 95/NT Compiler/Linker Issues, in
theLabWindows/CVI Programmer Reference Manual

«  VXlplugé&play Style (Windows 95/NT) affects the contents of the DLL project that
you create using th€reate DLL Project command. If th&/XlIplug&play Style
command is enable@reate DLL Project adds project settings that allow the DLL,
import libraries, and distribution kit you create to conform to various aspects of the
VXI plug&play specification. You can modify all of these settings using commands the
Build menu of the Project window. The following list describes the default settings.

— Thelnstrument Driver Support Only command is enabled.
— In the Create Dynamic Link Library dialog box,

e “ 32° is appended to the base filename of the DLL, but not to the base
filename of the import libraries.

e In the Import Library Choices dialog box, tenerate import library for
all compilers option is enabled.

* Inthe Type Library dialog box,
— TheAdd type library resource to DLL option is enabled.
— Thelnclude links to help file option is enabled.

— Function panel fileis set to the full pathname of tifp  file of the
current Function Tree Editor Window.

* In the Change dialog box in thexports section.
— TheExport What option is set tanclude File Symbols

— TheWhich Project Include Fileslist contains the name of the include
file associated with thdp file of the current Function Tree Editor
Window.
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— In the Create Distribution Kit dialog box,

« Thelnstall Run-Time Engine option is disabled. The instrument driver
support DLL is included in the file groups instead. If you need the
LabWindows/CVI Run-time Engine for the soft front panel executable,
you must enable this option manually.

« File groups are created containing all of the files that are required of a
VXI plug&play instrument driver installation. For example, only the import
libraries for Visual C/C++ and Borland C/C++ are included, and their
directory names an@sc andbc. Files that you must create independently
are also named in the file groups, even if they do not currently exist. These
files are the following.

— A Visual Basic include file, which you can create usingGeaerate
Visual Basic Includecommand in th®ptions menu of the Source
window

— A documentation file, which you can create using@emerate
Documentationcommand in this menu

— A help file, which you can create using tBenerate Windows Help
command in this menu and the Windows help compiler

— A knowledge base file as defined in \pPllig&play specification

— Files for a soft front panel executable (an empty file group is created
for this)

— In the Advanced dialog box,
e TheUse Custom Scriptoption is enabled.
e Script Filenameis set tocvi\bin\vxipnp.inf

« Executable Filenameis left empty. After you create a soft front panel
executable and add it to the soft front panel file group, click orsétect
button to specify the soft front panel executable agxieeutable Filename

¢ Thelnstallation Title names are set tanstrument prefix >
Instrument Driver
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Function Tree Editor Examples

These examples teach you about creating and editing function trees, specifically the
following.

» Creating a function tree with multiple classes
« Cutting and pasting functions and classes in a function tree
» Cutting and pasting functions and classes between the function trees of different drivers

In this example, you create function trees and panels without writing any code.

Example—Multiple Classes in a Function Tree

In this example you create a function tree with several nested classes. Before beginning,
invoke the Function Tree Editor by selectiew, Function Tree (*.fp)from theFile menu.

Create a new instrument and function tree as follows.
1. Executdnstrument from theCreate menu.

2. Enter the namBunction Tree Examples as the Name ancke as the Prefix. Click
onOK.

3. Executd~unction Panel Windowfrom theCreate menu.

4. Enterthe nameunction1 asthe Name arfdnl as the Function Name. Click @K.

5. ExecuteClassfrom theCreate menu.

6. Enter the name€lass1 as the Name. Click oBK.

7. Select the line beneath the nadtess 1

8. Executd~unction Panel Windowfrom theCreate menu.

9. Enterthe namiunction2  as the Name arfdn2 as the Function Name. Click @K.

10. ExecuteSave .FP File Adrom theFile menu and save the file atcls
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The new function tree is shown in Figure 5-4.

= ) w || -
-file Edit Create Instrument ¥Window Options Help
Frunotron fres Exaspieos +
Function 1
s

Function 2

44 | Function Tree Examples |

Figure 5-4. Sample Function Tree

To view the structure of the function tree as it is seen by the user of the driver, select the
instrument name from tHastrument menu.

Example—Cutting and Pasting Functions and Panels

Frequently, you want to copy a function in a function tree and its associated function panel to
a new position within the function tree.

Cut and paste a function within a function tree as follows.
1. Position the selection on the nafumction 1

2. ExecuteCut from theEdit menu. The function disappears from the tree and is stored on
the Clipboard.

3. Position the selection on the namuaction 2
4. ExecutePaste Abovefrom theEdit menu. The function now appears ungeiss 1

LabWindows/CVI Instrument Driver Guide 5-16 © National Instruments Corporation



Chapter 5 Function Tree Editor

Suppose that instead of moving the function, you want to replicate it. Because the function is
still in the Function Tree Editor Clipboard, you can move the selection to theGiasne

and selecPaste Abovefrom theEdit menu. The namiunction 1 reappears at the top of

the tree.

Note Pasting functions and classes within the Function Tree Editor copies all items
associated with the function or class, including controls and function panel help.

Using Existing Function Panels in a New Driver

Suppose now you want to copy some of the function panels from this driver to a new driver.
Perform the following steps:

1. ExecuteNew, Function Tree (*.fp) from theFile menu. A new blank function tree
window appears on the screen.

Executdnstrument from theCreate menu.

Name the instrumentew Instrument  and typenew in the prefix box. Click oiOK.
Execute~unction Tree from theWindow menu and select the file calleticls
Position the selection on the itatass 1

ExecuteCopy from theEdit menu.

Return to thélew Instrument  file through theNindow menu.

Position the selection on the line beneath the name of the instrument.

© © N o oA~ WD

ExecuteéPaste Belowfrom theEdit menu.Class 1 and its associated functions appear
in the new tree.

When you paste a class into a new tree, all information associated with the class and the
functions of the class are retained.

Example—Editing Items in the Function Tree

In this example you edit the names displayed in the function tree. You edit all the function tree
items using the commarietit Node found in theEdit menu.

Change the name of the instrument driver and its prefix as follows:
1. SelectNew Instrument

2. Executéedit Node from theEdit menu. The Edit Instrument Node dialog box originally
used to create the instrument appears.

3. Change the name of the instrumernitrae #2 and the prefix taree2 . Click onOK.

The changes in the instrument driver name appear at the top of the Function Tree in the
Function Tree Editor as well as the bottom of the window. The changes to the prefix are
reflected in the Generated Code Window in each function panel.
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This chapter describes how to create and modify instrument driver function panels using the
Function Panel Editor.

Invoking the Function Panel Editor

You can invoke the Function Panel Editor in two ways.
*  From the Function Tree Editor
* From a function panel

The following paragraphs describe the two ways to invoke the Function Panel Editor.

Invoking from the Function Tree Editor
To invoke the Function Panel Editor from the Function Tree Editor:
1. Highlight the function corresponding to the function panel you want to edit.

2. Selectdit Function Panel Window from theEdit menu on the Function Tree Editor
menu bar.

You can also invoke the Function Panel Editor with the shortcut key, <F8>, or by
double-clicking on the function name.

Invoking from a Function Panel

To edit a function panel that you are currently operating, detkcFunction Panel Window
from theOptions menu in the Function Panel menu bar. If the current function panel is for a
library that is in theLibrary menu, you cannot use tkelit Panel command.
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The Function Panel Editor Menu Bar

When you invoke the Function Panel Editor to create a new function panel, a screen similar

to Figure 6-1 appears.

&5 ¢Model Hame - I¥] Instr. Driver Core> - Set Attribute ¥iSession

File Edit Create Wiew [nstrument Tools Window Options  Help

w w2 s el -

Pl FHel

= GenPup_SetittibueYiSession

Chatirel M anne Attribute 10 Attribute W alue
oK
Statuz
Inztrument Handle
|
ViStatus Status = :I
GenPurp SetAttributeViSession (ViSeszzion Instrument_ Handle
ViConztString Channel_NamnlE,_lJ

Figure 6-1. Function Panel Editor

The following items appear on the function panel.

e The Function Panel Editor menu bar appears at the top of the screen above the function

panel.

¢ The Instrument Name and Function Panel Name appear in the title bar of the function

panel window.

e The Function Name appears in the title bar of the function panel.

e The Function Name appears with an empty argument list in the Generated Code window,

below the Function Panel Editor window.
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You have the following options in the Function Panel Editor menu bar.

» File lets you create a new function tree, edit an existing function tree, save function panel
information into afp and.sub file on disk, or add function panels to a project.

« Edit lets you modify controls, panels, and functions, add context-sensitive help
information, or align and distribute objects.

» Createlets you add controls, function panels, or a common control panel to the function
panel window.

* View lets you select another panel in the current instrument or from the panel list.

e Instrument lets you select a panel that you want to edit from a different instrument
driver.

* Toolslets you generate function definitions and declarations into your source and include
files, jump to function definitions and declarations, and invoke the instrument driver
developer wizard and attribute editor.

* Window lets you select which window to make active.

» Options lets you invoke the Function Tree Editor, operate the function panel, or toggle
the scroll bars.

File
TheFile menu lets you create a new function tree, edit an existing function tree, save function
panel information into & and.sub file on disk, or add function panels to a project.

TheFile menu operates like tiéle menu of the Project window. ChapteP3pject Window
of theLabWindows/CVI User Manuaives more information about tkéle menu.

For each IVl instrument driver,.sub file accompanies thép file. The.sub file contains
the information about the instrument driver attributes. You edit this information using the
attribute editor. When you save the contents afmanfile, LabWindows/CVI also saves the
contents of thesub file automatically.

Edit
TheEdit menu lets you edit the objects on a function panel window. You have the following
options in theEdit menu.
e Cut Controls deletes the selected controls and copies them to the Clipboard.
» Copy Controls copies the selected controls to the Clipboard.
» Pasteinserts the contents of the Clipboard into the selected function panel.

» Cut Paneldeletes the selected panel from the function panel window and copies it to the
Clipboard.

e Copy Panelcopies the selected panel to the Clipboard.
« Edit Control lets you edit attributes of a control.
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« Change Control Typelets you change the type of an existing control.

« Edit Function lets you edit a function.

« Alignment lets you align controls on a function panel.

« Align Horizontal Centers repeats your previous alignment operation.

« Distribution lets you distribute controls on a function panel.

< Distribute Vertical Centers repeats your previous distribution operation.
« Find allows you to locate a particular text string in the function panel file.

* Replaceallows you to replace a particular text string in the function panel file with
another text string.

e Control Help lets you create or modify help information for a specific control.

¢ Function Help or Window Help lets you create or modify help information for the
function.

Cut Controls

TheCut Controls command removes the selected controls from the function panel and places
the controls and their associated help information on the Clipboard.

Note The contents of the Clipboard stay in place when you change panels.

Copy Controls

The Copy Controls command copies the selected controls and their associated help
information to the Clipboard.

Note The contents of the Clipboard stay in place when you change panels.

Paste

ThePastecommand copies objects from the Clipboard and places them on a function panel
window. You can paste the same object as many times as you need to.

You cannot paste a return value control on a function panel that already contains one.
A function panel can contain only one return value control.

Cut Panel

The Cut Panelcommand removes the selected panel from the function panel window and
places the panel, its controls, and all of the associated help information on the Clipboard.

Note The contents of the Clipboard stay in place when you change function panel
windows.
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Copy Panel

The Copy Panelcommand copies the selected panel, its controls, and all of the associated
help information to the Clipboard.

Note The contents of the Clipboard stay in place when you change function panel
windows.
Edit Control

You can modify an existing control withdit Control . When you seledEdit Control, you
see the same series of dialog boxes you use to create the conti©tedtesection later in
this chapter discusses the proper use of these dialog boxes.

Change Control Type

You can change the type of a control withange Control Type When you selecthange
Control Type, a dialog box appears listing the available control types.

Select the desired control type from the dialog box. When you select a new control type, you
see the same series of dialog boxes that you use to create the coni@kadtkeection later
in this chapter gives more information about using these dialog boxes.

If you change a control type from slide to ring, or vice versa, the new control type retains the
option list associated with the old control.

Edit Function

You can modify an existing function panel widit Function. When you seledtdit
Function, you see the same series of dialog boxes you use to create the patekdafae
section later in this chapter discusses the proper use of these dialog boxes.

Alignment

Alignment lets you align the selected controls. Rlgnment command operates like the
Alignment command in the User Interface Editor. Chaptdysgr Interface Editor
Referenceof theLabWindows/CVI User Interface Reference Mangales more
information about thélignment command.

Align Horizontal Centers

Align Horizontal Centers repeats your previous alignment operation. Align Horizontal
Centerscommand operates like tiAdign Horizontal Centers command in the User
Interface Editor. Chapter Rlser Interface Editor Referencef theLabWindows/CVI User
Interface Reference Manuyajives more information about tidign Horizontal Centers
command.
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Distribution

Distribution lets you distribute the selected controls. Digtribution command operates
identically to theDistribution command in the User Interface Editor. Refer to Chapter 2,
User Interface Editor Referenoaf theLabWindows/CVI User Interface Reference Manual
for information about th®istribution command.

Distribute Vertical Centers

Distribute Vertical Centers repeats the previous distribution. Thistribute Vertical
Centerscommand operates like tigstribute Vertical Centers command in the User
Interface Editor. Chapter BJser Interface Editor Referencef theLabWindows/CVI User
Interface Reference Manyajives more information about tiestribute Vertical Centers
command.

Find

TheFind command allows you to locate a particular text string in the function panel file. You
can search for text in node names, function names, control labels, control values, item labels
in ring, slide, and binary controls, message control text, and help text. When you search in
help text, you cannot search in any of the other items at the same time. The search begins at
the function tree node for the current Function Panel Editor windowkifldecommand

always searches all controls on the panel regardless of whether any are currently selected.

If the Find command brings up a Help Editor window and you do not use the button bar, you
must return to the Function Panel Editor window or Function Tree Editor window to continue
searching throughout the function panel file. Hired command in the Help Editor window
searches only within the window. You can return to the Function Panel Editor window by
pressing <F8>. You can return to the Function Tree Editor window by pressing <F7>.

Replace

TheReplacecommand operates the same ad-ihd command except that you can replace
the search string with another search string.

Control Help

You can add or modify context-sensitive help information for a particular control with
Control Help. Chapter 7Adding Help Informationgives more information about adding
help to a function panel.
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Function Help or Window Help

You can add or modify context-sensitive help information for the entire function panel
with Function Help or Window Help. Function Help corresponds to New style help and
Window Help corresponds to Old style help. See Chaptéubgtion Tree Editarfor more
information on how to set the help style of the instrument driver. See Chaptidiig Help
Information for more information about adding help to a function panel.

Create

The Create menu lets you add controls to a function panel. There are nine control types in
theCreate menu: input, slide, binary, ring, numeric, output, return value, global variable, and
message.

Function Panel Window, Function Panel,
and Common Control Panel

Thefunction panel windows a collection of panels that represent all functions that users can
interactively call from that window. Two types of panels are associated with a function panel
window: function panels and common control panels. You can create controls on either type
of panel.

A function panegraphically represents a single function. Function panels can contain any of
the nine different control types. A function panel can only have one return value control. The
function panel window can contain more than one function panel.

A common control pane&lontains controls that are common to all functions represented by
function panels in the function panel window. Common control panels are useful only when
you have multiple function panels in the function panel window. Controls on the common
control panel appear as the first parameter of every function associated with a function panel
window. A function panel window can contain only one common control panel. You could
use a common control with an instrument driver that allows multiple instruments of the same
model type to exist on a GPIB board. In this case, the common control panel can contain a
control which is an index to specify which instrument is addressed.

Note In general, National Instruments recommends that you have only one function
panel per window and no common control panels.
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Control Types

Use theCreate menu to create the following control types for your function panels, as shown
in Figure 6-2.

Qreate Yiew Instrument Window Options Help |
Input...
Slide...
Binary...
Ring...
MNumeric...

Output...
Return Yalue...
Global Yariable...

Message...

Function Panel...
Common Control Panel

Figure 6-2. Control Types

Input

An input controlaccepts a variable name or value entered from the keyboard. When you
selectinput from theCreate menu, the dialog box shown in Figure 6-3 appears.

= Create Input Control

Control Label:

—

Parameter Poszition:

i
=
o

Data Type:
Default ¥alue:
Control Width:

Y
-
Y
-
0
Y
-

Figure 6-3. Create Input Control Dialog Box
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You see the following items in the dialog box:
« Control Label specifies the label that appears above the control on the panel.

» Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies the
control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

« Data Type lets you select the data type of the item entered in the input control. The data
type can be one of any of the data types listed ib#ta Typesection in Chapter 3,
Developing an Instrument Driver

» Default Value specifies the default for the input control, which must be a valid value,
a constant name, or any other valid C expression.

« Control Width lets you the specify the width of the control in pixels. The minimum
allowed is 24. The maximum allowed is 2,048.

Slide

A slide controllooks like a mechanical slide switch. A slide control specifies a parameter
value depending upon the position of the cross-bar of the slide control. When yoS|ggdect
from theCreate menu, the dialog box shown in Figure 6-4 appears.

= Create Slide Control

Control Label:

P e
Parameter Pozsition: -1

Data Type: : int

e
Default ¥alue: =

Label/¥alue Pans. . |

Cancel

Figure 6-4. Create Slide Control Dialog Box
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You see the following items in the dialog box:

Label:

Value:

Insert New ltem:

Control Label specifies the label that appears above the control on the function panel.

Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies
the control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

Data Type lets you select the data type of the values in the slide control. The data type
can be one of any of the data types listed irDth Typesection in Chapter 3,
Developing an Instrument Driver

Default Value lets you select the default for the slide control, which must be one of the
labels specified in the Edit Label/Value Pairs dialog box.

When you press theabel/Value Pairs button, the Edit Label/Value Pairs dialog box
shown in Figure 6-5 appears.

= Edit Labelf¥alue Pairs

Below

| | Above

L*]
I
-1
3
7]
A

Figure 6-5. Edit Label/Value Pairs Dialog Box

Use this dialog box to specify the label and value associated with each cross-bar position
on the slide control. A slide control can have up to 32 labels and associated values.
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You see the following items in this dialog box:
— Label specifies a label that appears on the slide control.

— Value specifies the value, constant name, or expression associated with the label
entered in the Label text box.

— Thelist boxbelow the Label and Value text boxes displays the labels and the values
of items that appear on the slide control.

Adding a Label and Value to the Slide Control List

Add a label to the slide control list as follows:

1.

3.

Type the label in the Label text box, and press <Enter>. The highlight moves to the Value
text box.

Type the value in the Value text box. You can use a constant name or any other valid
C expression.

Press <Enter> to add the label and value to the slide control list.

The program adds the label and value after the label and value line that is currently selected
in the list box.

Dialog Box Command Buttons

You perform all operations on the items in the list box by entering information into the Label
and Value text boxes and selecting one of the command buttons above or to the right of the
list box in the dialog box. You can select the following command buttons:

Belowinserts a blank line below the selected line in the list box.

Above inserts a blank line above the selected line in the list box.

Cut removes the selected line from the list and places it in the Clipboard.
Copy copies the selected line to the Clipboard.

Pasteinserts the label and value line contained in the Clipboard below the selected line
in the list box.

OK accepts the entries in the list box, then removes the dialog box.

Cancelcommand cancels changes, removes the current dialog box from the screen, and
returns you to the Create Slide Control dialog box.
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Binary

A binary controloperates like a mechanical on/off switch. A binary control gives a parameter
value one of two predefined values, depending upon whether the control is in the up or
down position. When you seleBtnary from theCreate menu, the dialog box shown in

Figure 6-6 appears.

= Create Binary Control

Control Label:

P— o
Parameter Position: -1

Data Type: : int

Y

Default ¥alue: =il
On/Off Settings... |

Cancel

Figure 6-6. Create Binary Control Dialog Box

You see the following items in the Create Binary Control dialog box:

Control Label specifies the label that appears above the control on the panel.

Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies
the control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

Data Type lets you select the data type of the values in the binary control. The data type
can be one of any of the data types listed irDtha Typesection in Chapter 3,
Developing an Instrument Driver
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» Default Value lets you select the default for the binary control, which must be either the
On or Off label.

*  When you select th®n/Off Settings button the Edit On/Off Settings dialog box shown
in Figure 6-7 appears.

= Edit On/Off Settings

OM Text: [
OFF Text: O
ON ¥Yalue: 1
OFF Yalue: 0O

| | Cancel

Figure 6-7. Edit On/Off Settings Dialog Box

— ON Text specifies the label that appears next to the upper (on) position of the binary
control.

— OFF Text specifies the label that appears next to the lower (off) position of the binary
control.

— ON Value specifies the value, constant name, or valid C expression you want to
associate with the On label.

— OFF Value specifies the value, constant name, or valid C expression you want to
associate with the Off label.
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Ring
A ring control shows the user an option list. A ring control displays only one item at a time

from its list of options. When you seleRing from theCreate menu, the dialog box shown
in Figure 6-8 appears.

= Create Ring Control

Control Label:

Parameter Position:

Data Type: : int

s

Default ¥ alue: =
Control Width: =128

| Label/¥alue Pairs. .. |

Figure 6-8. Create Ring Control Dialog Box

You see the following items in the Create Ring Control dialog box:

Control Label specifies the label that appears above the control on the function panel.

Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies the
control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

Data Type lets you select the data type of the values in the ring control. The data type can
be one of any of the data types listed inla¢a Typesection in Chapter Reveloping
an Instrument Driver

Default Value lets you select the default for the ring control, which must be one of the
labels specified in the Edit Label/Value Pairs dialog box.
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« Control Width lets you specify the width of the control in pixels. The minimum allowed
is 24. The maximum allowed is 2,048.

* When you press theabel/Value Pairs button the Edit Label/Value Pairs dialog box
shown in Figure 6-9 appears.

= Edit LabelfYalue Pairs

Label:

Yalue:

Insert Mew Item:

Belows | | Above

[#]

Figure 6-9. Ring Control Edit Label/Value Pairs Dialog Box

Use this dialog box to specify the label and value associated with each entry in the ring
control. A ring control can have up to 32,000 labels and associated values.

You see the following items in this dialog box.

— Label specifies a label that appears on the ring control.

— Value specifies the value, constant name, or expression associated with the label
entered in the Label text box.

— Thelist boxbelow the Label and Value text boxes displays the labels and the values
of items that appear on the ring control.

Adding a Label and Value to the Ring Control List

Add a label to the ring control list as follows:

1. Type the label in the Label text box, and press <Enter>. The highlight moves to the Value
text box.

2. Type the value in the Value text box. You can use a constant name or any other valid
C expression.

3. Press <Enter> to add the label and value to the ring control list.
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The program adds the label and value after the label and value line that is currently selected
in the list box.

Dialog Box Command Buttons

You perform all operations on the items in the list box by entering information into the Label
and Value text boxes and selecting one of the command buttons above or to the right side of
the list box. You can select the following command buttons:

Below inserts a blank line below the highlighted line in the list box.

Above inserts a blank line above the highlighted line in the list box.

Cut removes the highlighted line from the list and places it in the Clipboard.
Copy copies the highlighted line to the Clipboard.

Pasteinserts the label and value line contained in the Clipboard below the highlighted
line in the list box.

OK accepts the entries in the list box, then removes the dialog box.

Cancelcommand cancels changes, removes the current dialog box from the screen, and
returns you to the Create Ring Control dialog box.

Numeric

A numeric controls an input control that lets you increment a control using the up and
down arrows. When you selddtimeric from theCreate menu, the dialog box shown in
Figure 6-10 appears.

= Create Numeric Control

Control Label:

Parameter Position: : 1

Data Type: : int
e

Default ¥alue: - 0

Display Format: : Decimal

Yalue Set___

Cancel

Figure 6-10. Create Numeric Control Dialog Box
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You see the following items in the Create Numeric Control dialog box:
» Control Label specifies the label that appears above the control on the function panel.

» Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies the
control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

» Data Type lets you select the data type of the values in the numeric control. You can
choose from the following data types,
int
short
char
unsigned int
unsigned short
unsigned char
double
float

or choose a user-defined data type for which you have specified an intrinsic type.

» Default Value lets you select the default for the numeric control, which must be a valid
member of the value set.
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Display Format lets you select the output format. For integer types, the options are
Decimal, Hexadecimal, Octal, or ASCII. For double types, the options are Scientific and

Floating Point.

When you press théalue Setbutton the Edit Value Set dialog box shown in Figure 6-11
appears.

= Edit Yalue Set

Minimum: o FIFFLEEAL]
Maximum: 5 2147483647

Inc Yalue: : 1

Cancel

Figure 6-11. Edit Value Set Dialog Box

You see the following items in the Edit Value Set dialog box:
— Minimum lets you select the minimum value the numeric control accepts.
— Maximum lets you select the maximum value the numeric control accepts.

— Inc Value lets you select the amount the numeric control value increments or
decrements when the user presses the up or down arrows. The value in Inc Value
must divide evenly into the range of the numeric control.

LabWindows/CVI Instrument Driver Guide 6-18 © National Instruments Corporation



Chapter 6 Function Panel Editor

Output

An output controldisplays the results of a function call. When you sédettput from the
Create menu, the dialog box shown in Figure 6-12 appears.

= Create Output Control

Control Label:

Parameter Pozition: : 1

Data Type: : int
Dizplay Format: : Decimal

Fe

Control Width: - 36

Cancel

Figure 6-12. Create Qutput Control Dialog Box

You see the following items in the Create Output Control dialog box:
e Control Label specifies the label that appears above the control on the panel.

« Parameter Position lets you select the location of the control value in the function
parameter list. For a control in a common control panel, Parameter Position specifies the
control value in the parameter lists of all function panels in a function panel window.
The first position is one (1).

For a control on a function panel, Parameter Position specifies the control value in the
parameter list after the controls in the common control panel. The first position after
the controls in the common control panel is one (1). If there is no common control panel,
the first position is one (1).

« Data Type lets you select the data type of the variable or value displayed in the output
control. The data type can be one of any of the data types listeddatth&ypesection
in Chapter 3Developing an Instrument Driver

» Display Format lets you select the format in which the output control displays values.
You can display integers, longs, shorts, and chars in decimal, hexadecimal, octal or
ASCII. You can display doubles and floats in either scientific or floating-point notation.
If the data type ishar * ,void * , a meta data type, or an array, the display format
control is not valid.

«  Control Width lets you specify the width of the control in pixels. The minimum allowed
is 24. The maximum allowed is 2,084.
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Return Value

A return value controtlisplays a value returned from a function. You can use a return value
control only if the function has a non-void data type. When you $ektatn Value from
the Create menu, the dialog box shown in Figure 6-13 appears.

= Create Return Yalue Control

Control Label:

Data Type: : int
Dizplay Format: = Decimal
Control Width: =

Figure 6-13. Create Return Value Control Dialog Box

You see the following items in the Create Return Value Control dialog box:

Control Label specifies the label that appears above the control on the function panel.

Data Type lets you select the data type of the variable or value displayed in the return
value control. The data type can be any data type other than an array type or a meta data
type.

Display Format lets you select the format in which the return value control displays
values. You can display integers, longs, shorts, and chars in decimal, hexadecimal, octal
or ASCII. You can display doubles and floats in either scientific or floating-point

notation. If the data type char * orvoid * , the display format control is not valid.

Control Width lets you specify the width of the control in pixels. The minimum allowed
is 24. The maximum allowed is 2,048.

Global Variable

A global variable controbisplays the value of a global variable defined in LabWindows/CVI
when users operate the function panel. When you g8lebal Variable from theCreate
menu, the dialog box shown in Figure 6-14 appears.
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= Create Globhal Variable Control

Control Label:
Global Yariable Name:

Data Type: : int
Display Format: : Decimal
Control Width: > 96

Figure 6-14. Create Global Variable Control Dialog Box

You see the following items in the Create Global Variable Control dialog box:
« Control Label specifies the label that appears above the control on the panel.

» Global Variable Name specifies the name of the variable whose contents are shown in the
global control.

» Data Type lets you select the data type of the item entered in the input control. The
data type can be one of any of the data types listed aboveathdypesection in
Chapter 3Developing an Instrument Driver

» Display Format lets you select the format in which the global variable control displays
values. You can display integers, longs, shorts, and chars in decimal, hexadecimal, octal
or ASCII. You can display doubles and floats in either scientific or floating-point
notation. If the data type ihar * ,void* , a meta data type, or an array, the display
format control is not valid.

«  Control Width lets you specify the width of the control in pixels. The minimum allowed
is 24. The maximum allowed is 2,048.

Message

You can place text anywhere on the panel withessage controlThis serves as an online
documentation tool for panels. When you seléessagdrom theCreate menu, a dialog box
appears. Enter the desired text into the message text control and seB¢techenmand

button. To enter a new line in the message text control, press <Ctrl-Enter>. The text appears
on the panel and you can position it like any other control.

View
Use theView menu commands to view the current instrument driver function panels or the
most recently used function panels. The commands give easy access to function panels within

an instrument driver. Chapter 8sing Function Panejsn theLabWindows/CVI User
Manual, gives more information on tAéew menu.
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Instrument

Use thdnstrument menu to load and edit instrument drivers and to specify which instrument
driver function panel to edit. THastrument menu operates identically to thestrument

menu on the Function Tree Editor menu bar. Chaptéusgtion Tree Editgrgives more
information about thénstrument menu.

Tools

The Tools menu presents the following options:

Window

Create IVI Instrument Driver initiates the instrument driver developer wizard. Refer
to Chapter 3Developing an Instrument Drivefor more information on the instrument
driver developer wizard.

Edit Instrument Attributes initiates the attribute editor. Refer to ChapteA#ribute
Editor, for more information on the attribute editor.

Enable Auto Replaceenables the updating of an instrument driver’s source files to
reflect changes to function names in the function tree. This option is global to CVI, so
enabling it in one function tree editor window enables it for all function tree editor
windows. This command is dimmed for function trees that have not yet been saved.

When this option is enabled and not dimmed, LabWindows/CVI updates the instrument
driver.c , .h, and.sub files to reflect changes you make to function names or the
instrument prefix in the Function Tree Editor Window or Function Panel Editor Window.
When you change a function name, you are prompted for permission to update your
instrument driver to reflect the new name. When you change the instrument prefix, you
are prompted for permission to update your instrument driver to reflect the new prefix.

Generate Source For Function Panalenerates function definitions and declarations in
your driver’s source and header files. If a function definition already exists, you are
prompted for permission to update it. You can replace, insert above or below, or skip
without updating. Your choice is then also applied to the declaration.

Go To Definition opens the driver source file and jumps to the definition of the function
that is currently selected in the function tree.

Go To Declarationopens the driver include file and jumps to the declaration of the
function that is currently selected in the function tree.

TheWindow menu lets you select which window to make active. Whredow menu
operates like thg&Vindow menu of the Project window. Chapte3pject Windowin the
LabWindows/CVI User Manuagives more information about thiéindow menu.
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Options
The Options menu lets you invoke the Function Tree Editor or operate the current function
panel. You see the following items on fBptions menu.

Data Types

TheData Typescommand lets you specify the names of user-defined data types. Data types
you specify with th®ata Typescommand appear in the Data Type Ring control on the Edit
Control dialog boxes for input, slide, binary, ring, output, and global variable controls.

Note The .h file for the instrument driver must define the types that you specify with
the Data Types Command.

When you seledbata Typesfrom theOptions menu, the dialog box in Figure 6-15 appears.

= Edit Data Type List

Type:

Add ¥ISA Types

irdmrir DRada Yype * Mone

Figure 6-15. Edit Data Type List Dialog Box
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The items in the Edit Data Type List dialog box are as follows:
« Type specifies the name of a user-defined data type.

< Intrinsic Data Type allows you to associate each user defined data type with one of the
intrinsic C data types that you can use in a numeric control. If you select an item other
thanNone, you can use the user-defined data type as the data type for a numeric control.

¢ Add places the name in the Type control in the Data Type list.
* Move Up moves the selected entry up one line in the Data Type list.
« Move Down moves the selected entry down one line in the Data Type list.

« Changedisplays a dialog box that prompts you to change the selected entry in the Data
Type list.

* Deleteremoves an entry in the Data Type list.
e Add Visa Typesadds the special set of data types defined by the VISA I/O library.
* Doneaccepts edits to the Data Type list and returns to the Function Panel editor.

Toolbar

TheToolbar command displays a dialog box that prompts you to select which icons appear
in the function panel editor toolbar.

Default Panel Size

TheDefault Panel Size&eommand sizes and positions the function panel so that it exactly fills
up the default function panel window size.

Panels Movable

ThePanels Movablecommand lets you specify whether panels are moveable within a
function panel editor window. Panels are never moveable in operate mode.

Toggle Scroll Bars

TheToggle Scroll Barscommand adds or removes horizontal and vertical scroll bars from a
function panel.

Edit Function Tree
TheEdit Function Tree command invokes the Function Tree Editor.

Operate Function Panel

The Operate Function Panelcommand lets you operate the current function panel window.
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Moving Controls
When you create a control, the new control always appears in the same location on the
function panel. You can position a control anywhere on a function panel.
Move a control using the keyboard as follows:

1. Press <Page Up> and <Page Down> to move the highlight to the function panel that
contains the control.

Press the <Tab> key to move the highlight to the control.

Press the arrow keys to move the control up, down, left or right to the desired location.
Press <Ctrl> and the arrow keys to position the control precisely.

To move a control using the mouse, click the mouse button on the control you want to move
and drag the control to the desired location.

Moving Controls between Function Panels

You can move a control from one function panel page to another using the Clipboard.

Move a control from one page to another as follows:
1. Select the desired control.

2. ExecuteCut Controls from theEdit menu.

3. Move to the new function panel.

4. ExecutePastefrom theEdit menu.

Selecting Multiple Controls

To select multiple controls, click and drag the mouse selector box around the controls you
wish to select.

Function Panel Editor Examples

The following examples teach you about creating and editing function panel windows,
specifically the following:

» Creating a function panel window with one function panel

» Creating controls on a function panel

« Changing the type of a control

« Cutting and pasting controls on a panel and between panels

You create only function panels in this example without writing any code.
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Example—Creating a Function Window

In this example you create a function panel. The example panel controls an oscilloscope
with two channels, and configures the vertical sensitivity, coupling, and invert setting of the
oscilloscope.

Follow these steps to create a new instrument and panel:

S e

9.

Execute thé&unction Tree (*.fp) option of theNew command from th&ile menu.
Executdnstrument from theCreate menu.

EnterFunction Panel Examples as the Name anghnel as the Prefix. Click o®K.
ExecuteFunction Panel Windowfrom theCreate menu.

EnterConfigure as the Name angbnfig as the Function Name. Click @K .

Select the€onfigure  node in the function tree and exechlt#it Function Panel

Window from theEdit menu. A new function panel window containing a single function
panel appears on the screen. Notice that the code name of the function appears in the
Generated Code window, preceded by the prefix.

SelecBinary from theCreate menu.
Complete the Create Binary Control dialog box as shown in Figure 6-16.

= Create Binary Control

Control Label: Channel

- - i
Parameter Position: -1

Data Type: : int

Fe

Default ¥alue: - OFF
On/Off Settings... |

Cancel

Figure 6-16. Channel Create Binary Control Dialog Box

Press th©n/Off Setting button and complete the Edit On/Off Settings dialog box as
shown in Figure 6-17. Position the control on the panel.
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= Edit OnfOff Settings

0N Text:
OFF Text:

0N Yalue:
OFF ¥alue:

Figure 6-17. Channel Edit On/Off Settings Dialog Box

10. Executdnput from theCreate menu.

11. Complete the Create Input Control dialog box as shown in Figure 6-18, and position the
control on the panel.

= Create Input Control

Control Label: Yolts/Div
Parameter Pozsition: : z2
Data Type: : double
Default Y¥alue: 1.0

o

Control Width: - 36

Cancel

Figure 6-18. Volts/Div Create Input Control Dialog Box

12. ExecuteSlide from theCreate menu.
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13. Complete the Create Slide Control dialog box as shown in Figure 6-19.

= Create Slide Control

Control Label: Coupling

- e
Parameter Position: =]

Data Type: : int

e

Default ¥alue: - DC
Label/Yalue Pairs. .. |

Cancel

Figure 6-19. Coupling Create Slide Control Dialog Box

14. Press.abel/Value Pairs, and complete the Edit Label/Value Pairs dialog box as shown
in Figure 6-20, and position the control on the panel.

= Edit Labelf¥alue Pairs

Label:

Yalue:

Insert New ltem:

Below | Above
AC 1]
GMD 1
DC 2

Figure 6-20. Coupling Edit Label/Value Pairs Dialog Box

15. ExecuteBinary from theCreate menu.
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16. Complete the Create Binary Control dialog box as shown in Figure 6-21.

= Create Binary Control

Control Label: invert

Parameter Position: : 4

Data Type: : int

FY

Default ¥alue: = OFf
On/Off Settings... |

Cancel

Figure 6-21. Invert Create Binary Control Dialog Box

17. Press th®n/Off Settings button and complete the Edit On/Off Settings dialog box as
shown in Figure 6-22. Position the control on the panel.

= Edit On/Off Settings

0OM Text: Yes
OFF Text: Mo

0OM ¥Yalue: 1
OFF ¥alue: 0

Cancel

Figure 6-22. Invert Edit On/Off Settings Dialog Box
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You now see the function panel shown in Figure 6-23.

= on P ; ple 1 1 ; owed
| File Edit Create Yiew Insirument Wlnduw Gptmns Help
EERGEArl IREEEE
panel_cunfig |+ |
Channel Yolts/Div Coupling Invert
T2 1.0 AC - B es
1 GHD - Mo
DC-
B
*| [+
wold panel _config (int Channel, double Volts-Div,. int Coupling,.
int Invert):
I |

Figure 6-

23. Function Panel Window

Example—Changing Control Type

In this example, you change the type of the Volts/Div control from an input control to a slide
control. Follow these steps:

1. Be sure the function panel window from the previous example is actizditimode.
Position the selection on the Volts/Div control.

2. Execute&Change Control Typefrom theEdit menu. The dialog box shown in
Figure 6-24 appears.
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= Change Input Control Type

Change To:

Binary
Ring
Numeric

Output
Return ¥alue
Global Yarnable

1] .4 Cancel

Figure 6-24. Change Input Control Type Dialog Box

3. Select Slide. The Edit Slide Control dialog box appears.
4. Select Label/Value Pairs. The Edit Label/Value Pairs dialog box appears.
5. Complete the dialog box as shown in Figure 6-25.

= Edit Labelf¥alue Pairs

Label: 5V
Value: 50

Inzert Hew Item:

Below | ‘ Above
1v 1.0 [+] Cut
2 20 | -
hy 5.0 T
O

Figure 6-25. Volts/Div Edit Label/Value Pairs Dialog Box

After you complete the slide control dialog box, click@K to replace the Volts/Div input
control with a slide control.
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Suppose that you meant this control to be a ring control instead of a slide control. Follow these
steps:

Position the selection on the Volts/Div control.

2. ExecuteChange Control Typefrom theEdit menu.

3. Select Ring. The Edit Ring dialog box appears.

4. Presd abel/Value Pairs, leaving all other items unchanged. The Edit Label/Value Pairs
dialog box appears. Notice that the slide control label value pairs remain.

5. PresOK.

A ring control replaces the Volts/Div slide control on the function panel.

Example—Cutting and Pasting Controls

You frequently might want to cut and paste controls. In this example, you copy controls from
one panel to another. Perform the following steps to copy a control:

1. Be sure the function panel from the previous example is active and in the Edit mode.
Position the selection on the Volts/Div control.

2. ExecuteControl Help from theEdit menu or click the secondary mouse button on the
control.

3. Enter the following text in the Help Editor dialog box:

This control specifies the volts per division setting of the
oscilloscope.

4. ExecuteSave .FP Fileand then execuiglosefrom theFile menu of the Help Editor
dialog box.

5. With the selection still on the Volts/Div control, execGtpy Controls from the
Edit menu.

6. ExecutePastefrom theEdit menu.
With the selection on the new control, exedtdg& Control from theEdit menu.
Change the Ring Control Label\olts/Div 2 and the parameter positionzo

Notice in the Generated Code window thatdtwfig function now has an additional
parametenyolts/Div 2
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Create a new function panel and copy a control to the panel as follows:

1.
2.

© N o O

ExecuteEdit Function Tree from theOptions menu.

Create a function panel window with the following parameters. NigpePanel in the
Name box andew_panel in the Function Name box.

Position the selection on tlienfigure  node.

ExecuteEdit Function Panel Window from theEdit menu to return to the Configure
panel.

Position the selection on the control Volts/Div 2.

ExecuteCut Controls from theEdit menu.

Press <Ctrl-Page Down> to move to the New Panel function panel.
ExecutePastefrom theEdit menu.

The control appears on the panel. View the help information by sel€xitgpl Help from
the Edit menu. Notice that the help information is copied with the control.
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This chapter describes the types of help information available from an instrument driver and
how you can create help information.

New Style vs. Old Style Help

LabWindows/CVI has two styles of online help for instrument drivers: new

(Recommended) and old (LabWindows DOS). The old help style maintains compatibility
with help information created in LabWindows version 2.3 or earlier. This help style uses

the DOS/IBM character set so that it can display special extended ASCII characters used by
older instrument drivers.

The new help screen style uses the standard Windows character set and automatically displays
the control help with control name and data type information.

There is also a difference in the type of help information that can be displayed. In either
new or old style help, you can view Instrument help, Function Class help, and Control help.
However, the help information for functions is displayed differently between the two styles.
This difference has an effect only when you have multiple function panels on a single function
panel window. In the new style, you can access Function help for each function panel. In
the old style, you can access the Function Panel Window help, which describes all of the
functions contained in that function panel window.

National Instruments recommends that you use the new help style for all help information for
instrument drivers that you create in LabWindows/CVI. Chapteubction Tree Editar

gives more information on new and old style help. Most of the discussion in this chapter
assumes you are using the new style help.
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Help Options

The user of an instrument driver can view the following types of help information.

Table 7-1. Types of Help Information

Type of Help Location of Help

Instrument help function class and function help dialog boxes

Function class help | dialog box that appears when a user selects an instrument from
theInstrument menu

Function help Help menu in the function panel window menu bar

(New style help only)

Function panel dialog box that appears when a user selects an instrument from
window help thelnstrument menu (Directly editable only in Old style help. In

the New style help, it is generated from the function help for gach
function in the window)

Control help Help menu in the function panel window menu bar

Editing Help Information

There are four types of help information that you can enter: instrument, class, function, and
control. You can edit instrument and class help from the Function Tree Editor and function
and control help from the Function Panel Editor. Each of the editors leaktamenu in the

menu barEdit Help in theEdit menu of the Function Tree Editor lets you add instrument
and class helgzunction Help andControl Help in theEdit menu of the Function Panel

Editor let you add function panel and control help.

Add help information as follows:

1. From either the Function Tree Editor or the Function Panel Editor, select the item for
which you want to add help information.

2. ChooseEdit Help, Function Help, or Control Help from theEdit menu in the menu
bar. The Help Editor window shown in Figure 7-1 appears.
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=3 Help Editor: Error Code M= 3
File Edit Toolz ‘Window Help

File: cevib0hgenpurpigenpurp. fp
Window Mame: Ermor-Query

Contraol Mame: Emor Code

This control returns the error code read from the instrument's ;I
Error gqueus.

Figure 7-1. Help Editor Dialog Box

The Help Editor window contains a scrollable text box. You can scroll through the displayed
text using the arrow keys or the scroll bars.

You see the following items on the Help Editor window menu bar:

» File lets you load, save, and manipulate files.

« Edit lets you edit the help text in the window.

» Toolslets you jump back to the function panel or function tree node that the help text in
the window applies to.

* Window lets you specify which window to make active.

File

TheFile menu lets you create a new function tree, edit an existing function tree, save function
panel information into & and.sub file on disk, or add function panels to a project.

TheFile menu operates like tHéle menu of the Project window. ChapterT3ie Project

Window in theLabWindows/CVI User Manuajives more information about tRéde menu.

For each IVI instrument driver,.sub file accompanies thé file. The.sub file contains
the information about the instrument driver attributes. You edit this information using the

attribute editor. When you save the contents afmanfile, LabWindows/CVI also saves the
contents of thesub file automatically.
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Edit

Adding Help Information

You see the following items in tHedit menu:

Tools

Cut deletes the selected text in the window and copies the text to the Clipboard.

Copy copies the selected text in the window to the Clipboard without deleting the
selected text.

Pasteinserts the contents of the Clipboard into the window at the location of the cursor.
Deletediscards the selected text in the window without copying it to the Clipboard.

Find locates a particular text string in the Help Editor window.

Replacereplaces particular text in the Help Editor window with other text.

Revert returns the most recently saved version of help text to the window.

You see the following items in tH@ols menu:

Window

Function Tree brings up the Function Tree Editor window and jumps to the function tree
node that contains the current help text.

Function Panelbrings up the Function Panel Editor window for the function panel that
contains the current help text. If the help text applies to a particular control on the
function panel, th&unction Pand command selects the control.

TheWindow menu lets you select which window to make active. Wiredow menu
operates like th@Vindow menu of the Project window. ChapteP3pject Window
in the LabWindows/CVI User Manuagives more information about thgindow menu.

Instrument Help

When you are viewing help information for a function class or function panel window, click
thelnstrument Help button to see help information about the instrument driver as a whole.

You can add instrument help information in the Function Tree Editor. Follow these steps to
enter the help information for the instrument:

1.
2.

In the Function Tree Editor, select the instrument node at the top of the function tree.

ChooséEdit Help from theEdit menu. The Help Editor window appears. Alternatively,
you can click on the instrument node with the right mouse button to display the Help
Editor window.

Enter the help text into the Help Editor window.
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Function Class Help

To display help information about a class of function panel windows, select the class in the
Select Function Panel dialog box and click onhiledp button.

You enter function class help information from the Function Tree Editor. Follow these steps
to add help information:

1. Select the class node in the function tree.

2. Chooseedit Help from theEdit menu in the Function Tree Editor menu bar. The Help
Editor window appears. Alternatively, you can click on the class node with the right
mouse button to display the Help Editor window.

3. Enter the help text into the Help Editor window.

Function Help (New Style Help Only)

When you use the new help style, you can display help information pertaining to a specific
function panel by choosinigunction from theHelp menu in the Function Panel menu bar.
Alternatively, you can click on the background of the function panel with the right mouse
button to display the function panel help.

When you use the new help style, you enter function panel help information from the
Function Panel Editor. Follow these steps to add function panel help:

1. Activate the function panel.

2. Choosd-unction Help from theEdit menu in the Function Panel Editor menu bar. The
Help Editor window appears. Alternatively, you can click on the background of the
function panel with the right mouse button to display the Help Editor window.

3. Type appropriate help text into the Help Editor window.

Chapter 5Function Tree Editgrhas more information on changing between the new and old
style help modes.

Function Panel Window Help (Old Style Help Only)

When you use the old help style, you can display help information pertaining to a function
panel window by selecting/indow from theHelp menu in the Function Panel menu bar.
Alternatively, you can click on the background of the function panel window with the right
mouse button to display the function panel help.
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When you use the old help style, you enter function panel window help information from the
Function Panel Editor. Follow these steps to add function panel window help:

1. ChoosaVNindow Help from theEdit menu in the Function Panel Editor menu bar.
The Help Editor window appears. Alternatively, you can click on the background of the
function panel window with the right mouse button to display the Help Editor window.

2. Type appropriate help text into the Help Editor window.

Chapter 5Function Tree Editargives more information on changing between the new and
old style help modes.

Control Help

You can display help information for a specific function panel control by selecting the control
and choosingontrol from theHelp menu in the Function Panel menu bar. Alternatively, you
can click on the control with the right mouse button to display the Control help.

You enter Control help information from the Function Panel Editor.

Add help information for a function panel control as follows:
1. Select the control.

2. ChooseControl Help from theEdit menu in the Function Panel Editor menu bar. The
Help Editor window appears. Alternatively, you can click on the control with the right
mouse button to display the Help Editor window.

3. Type appropriate help text into the Help Editor window.

Help Information Examples

The following examples teach you about creating and editing help information, specifically
the following:

« Adding instrument and panel help information from the Function Tree Editor
e Adding panel and control help information from the Function Panel Editor
« Cutting and pasting help information between controls

You create only function trees and panels in this example, without writing any code.
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Example—Adding Help Information in the Function Tree Editor

In this example, you add instrument and function class help information to a function tree.
Follow these steps to create a new instrument and function tree:

1
2.
3.

© N o o A~

Choose th&unction Tree (*.fp) option of theNew command from th&ile menu.
Choosdnstrument from theCreate menu.

TypeHelp Information Examples as the Name anttlp as the Prefix. Click
onOK.

ChooseClassfrom theCreate menu.

EnterClass 1 as the Name. Click 08K .

Select the line beneath the nadhess 1

Choosd-unction Panel Windowfrom theCreate menu.

EnterFunction1  as the Name arfdn1 as the Function Name. Click @K.

The new function tree appears in Figure 7-2.

=1 P [ 1 - e

-filt: Edit Create Instrument Window Options Help

fAelp fnformscian Feaaniss +
flams

Function 1

33 | Help Information Examples |

Figure 7-2. Sample Function Tree
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The first level of help information is associated with the name of the instrument driver.

Add help information to the top level of the tree as follows:

1.
2.

Select the namigelp Information Examples

Chooseedit Help from theEdit menu, or click on the instrument name with the right
mouse button. The Help Editor window appears.

Enter the following help information.

This driver was created to illustrate how to add help text to an
instrument driver.

ChooseSave .FP Fileand then choosglosefrom theFile menu to save the text and
remove the Help Editor window.

Add help information t€Class 1  as follows:

1.
2.

Select the nam@lass 1

Chooseedit Help from theEdit menu or click on the class name with the right mouse
button. The Help Editor window appears.

Enter the following help information.

An example function class. The functions in this class are:
Function 1—The only function in the class.

ChooseSave .FP Fileand then choosglosefrom theFile menu to save the text and
remove the Help Editor window.

View the help information as follows;

1.

2

SelectHelp Information Examples from thelnstrument menu. The Select
Function Panel dialog box appears.

SelecClass 1 and press Help to display the Class Help window.
Click Instrument Help to display the Instrument Help window.
Click Doneto exit the Instrument Help window.

Click Doneto exit the Class Help window.

Click Cancelto exit the Select Function Panel dialog box.
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Example—Adding Help Information in the Function Panel Editor

In this example, you add help information to function panels and function panel controls from
the Function Panel Editor. Double-click Banction 1~ from the previous example.

To modify the help information for the function panel, perform the following steps from the
Function Panel Editor:

1. Chooséd-unction Help from theEdit menu. The Help Editor window appears.
2. Enter the following help information.
This function is the only function in Function Class.

3. Choose&save .FP Fileand then choosglosefrom theFile menu to save the text and
remove the Help Editor window.

Help information also is associated with each of the controls in a function.

Add a control to the current panel as follows:

1. Choosdnput from theCreate menu.

2. Enterinput Control for the Control Label.
3. PresOK.

Now add help information to the control;

1. Select the control and chodSentrol Help from theEdit menu. Alternatively, click the
right mouse button on the control. The Help Editor window appears.

2. Enter the following text in the Help Editor window:
This control is an input control on the Function 1 function panel.

3. Choose&save .FP Fileand then choosglosefrom theFile menu to save the text and
remove the Help Editor window.

You have now added help information to all possible locations. Sefertate Function
Panelfrom theOptions menu and then view the help information for the function panel.

Example—Copying and Pasting Help Text

In this exercise, you copy text between function panels, controls, and instruments. The
Clipboard retains its contents as you move between controls, function panels, and even
instruments. Help text also stays with a control or function panel that is cut, copied, or pasted.
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Copy the help information between controls on different panels as follows:

1. Create a new function panel window from the Function Tree Editor.Fiyqugion 2
in the Name box anfiin2 in the Function Name box.

2. TheFunction1 function panel should be on the screeRdiit mode. Double-click on
Function 1  in the Function Tree Editor.

3. SeleciGlobal Variable from theCreate menu.

4. TypeStatus inthe Control Label box aridsta in the Global Variable Name box.
Leave all other items at their default settings. Cliclosh

5. Add the following help information to the Global Control.
This control displays the status of GPIB function calls.

Errors:

0 Success

non-zero See the STATUS control on any GPIB Library
function panel

Choosesave .FP fileand then choosélosefrom theFile menu to save the text.
Select the Status control. Cho&epy Controls from theEdit menu.
Press <Ctrl-Page Down> to display thaction 2 function panel.

© ©® N o

ChooséPastefrom theEdit menu. The Status control appears on the function panel.

10. Choos®perate Function Panelfrom theOptions menu and view the help information.
Notice that the help information stays with a control when you copy that control.

Copy the help textvithout copying the contrals follows:
1. Choosedit Function Panel Window from theOptions menu.
2. Choose&slobal Variable from theCreate menu.

3. Complete the Create Global Variable Control dialog box as follows.Hryge in the
Control Label box aniberr  in the Global Variable Name box. Leave all other items at
their default settings. Click 0BK.

Select the Status control.

ChooseControl Help from theEdit menu or click the right mouse button on the control.
Select all of the text in the dialog box.

ChooseCopy from theEdit menu.

ChooseClosefrom theFile menu.

© © N o g &

Select the Error control.
10. Choos&€ontrol Help from theEdit menu or click the right mouse button on the control.
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11. ChooséPastefrom theEdit menu. The help information appears in the window.

12. Modify the text so it reads as follows.
This control displays the value of the GPIB global error variable.
The control displays the value of the error only when the STATUS
control is non-zero.
Errors:
0 Success
non-zero See the ERROR control on any GPIB Library

function panel

In these examples, you have learned to copy or move text from one control to another. Use the
same methods to copy and move help text between any location, for example, for copying and
moving panel, instrument, window, and control help within an instrument driver or across

instrument drivers.
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Programming Guidelines
for Instrument Drivers

This chapter contains genégaroceduresind guidelines focreating IVI instrument dvers

If you write instrumendrivers for genetalistribution, theg guidelines help ensuthat your
driver behaes corredy, hasa standard look and feel, andrkson multiple platforms and
operating systems. Thehapte shows you how to handle common sittians you may
encounte This chaptecontains spe#iic guidelinedor GPIB, VXI, and RS-232 instruments.
However, you can apply this information to instrumetitat use other 1/O intéaces.

Theexamples in Chapter 1strument Driver Exampteillustrate many of the procedures
and guidelines in is chapte

Generating Driver Files

Always use the instrumentider development wizard tareate your initial instrument igher
files. You can usthewizard to create your drerfiles from a template or axisting diiver.
Refer to Chapter eveloping a InstrumenDriver, for information about using the
instrument dver development wizad to create youinstrumentdriver files.

Selecting a Template

Theinstrument diver developmenwizard has the folbwing templates. Sel¢a templatehat
best mé&chesthe capalbities ofyour instrument.
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Table 8-1. Instrument Driver Class Templates

Template Description

General Purpose Template| Use this template only for instruments types for which
there is no class template. The template contains all of the
functions and attributes that 1Vl and \flug&play
require. It also has utility routines that implement typical
low-level driver operations

Digital Multimeter Templatel Controls basic operations such as setting the

measurement function, range, and resolution. It also
includes advanced features such as configuring the trigger
count and sample count, and taking multi-point

measurements.
Function Generator Controls basic operations such as outputting standard
Template waveforms. It also includes the ability to generate

arbitrary waveforms and configure the modulation.

Oscilloscope Template Controls basic operations such as acquiring waveforms
using edge triggering, and transferring waveform data
from the instrument. It also includes features such as|
configuring advanced acquisition types and trigger
modes, and performing waveform measurements.

Power Supply Template Controls basic operations such as outputting DC and/AC
power and configuring the over-voltage and over-current
protection. It also includes advanced features such ag
creating user-defined AC waveforms, producing transient
waveforms, and monitoring the output voltage and

current.

Switch Template Controls basic channel connect and disconnect
operations. It also includes advanced switch features such
as scanning.

Note The instrument class templates incorporate all the features of the general purpose

template as well as the features in the above list.
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Procedures for Customizing Wizard-Generated
Driver Files

After you create the instrument driver files, you customize them to match the requirements of
your instrument. To customize the instrument driver files, do the following.

* Modify the existing attributes and functions.
* Delete the attributes and functions that the instrument does not use.
* Add new attributes and functions.

Refer to thdnstrument Driver AttributeandUser-Callable Functionsections later in this
chapter for more information and guidelines regarding attributes and functions.

Modifying Existing Attributes and Functions

When you use a template or modify an existing driver, the majority of your effort is to modify
the existing attributes and functions. If you develop your driver from a template, the code
contains extensive examples with instructions that help you customize the driver.

To modify an attribute do the following:

1. Edit the range table with the Range Tables dialog box of the attribute editor. Verify that
the table represents the range of values your instrument accepts.

2. If you add new entries to the range table, be sure to fill in the actual value and help text
information.

3. If you delete range table entries that use defined constants that the driver does not
otherwise reference, you must manually delete the constants from the header file.

4. Edit the attribute with the attribute editor. Verify that the attribute help information is
accurate for your instrument.

5. Modify the implementation of the attribute callbacks.
Delete any modification instructions.
7. Test the attribute.

To modify an instrument driver function do the following:

Edit the function panel help.

Edit the function panel. Verify that all control help accurately describes your instrument.
Modify the function code to work with your instrument.

Delete any modification instructions.

Test the function.

ok~ D
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Deleting the Attributes and Functions

In many cases the template or existing driver contains attributes and functions that your
instrument does not use. Follow the procedures below to delete attributes and functions from
your instrument driver.

To delete an attribute do the following:

1. Use the Range Tables dialog box of the attribute editor to delete the range tables for the
attribute.

2. If you delete range table entries that use defined constants that the driver does not
otherwise reference, you must manually delete the constants from the header file.

3. Use the attribute editor to delete the attribute callbacks and the defined constant for the
attribute ID.

4. Apply the changes in the source file.

A Caution  Never manually remove range tables from the source file. Always use the Range
Tables dialog box to delete range tables.

To delete an instrument driver function do the following:
1. Delete the function prototype from the header file.
2. Delete the function from the source file.

3. Delete the function node from the function tree.

Adding New Attributes and Functions

Your instrument probably requires attributes or functions that the wizard did not create.
Follow the procedures below to add attributes and functions to your instrument driver.

To add a new attribute, do the following:
1. Create the attribute with the attribute editor.

2. Create a range table for the attribute from the Edit Attribute dialog box. Be sure to fill in
the actual value and help text information for each entry in the range table.

3. Edit the help for the attribute.

Place the new attribute in the appropriate position in the attribute hierarchy in the Edit
Driver Attributes dialog box.

Apply the changes in the source.

6. Use the Go To Callback Source command button to find the callback definitions in the
source file. Create the function body for each callback.

7. Test the new attribute.
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To add a new instrument driver function, do the following:

Insert the new function in the appropriate position in the function tree.

Edit the function panel help.

Edit the function panel. Create all function panel controls and edit all control help.
Declare the new function in the instrument driver header file.

Insert the function code in the instrument driver source file.

2 O o

Test the new function.

General Modifications

If you generate the driver files from a wizard template, comments at the beginning of the
source file give you additional instructions for customizing the driver files. Read these
comments and perform the corresponding modifications.

If you create the driver files from a class template, the source file also contains instructions
for modifying the driver for that type of instrument.

Instrument Driver Attributes

This section contains additional explanations and guidelines for implementing instrument
driver attributes. This section also contains extensive examples that illustrate common
approaches for implementing attributes.

Attribute ID Values

Each attribute in your instrument driver must have a macro that defines the ID value for the
attribute. There are three types of attributes in your instrument driver:

» Attributes that the IVI engine defines
* Attributes that the instrument class defines
e Attributes that only your instrument driver defines

You redefine the IVI engine and instrument class attributes using your instrument driver
macro prefix. The following example shows how to redefine attribute IDs for IVI engine
attributes. The example usg&$45" as the macro prefix.

#define FL45_ATTR_RANGE_CHECK IVI_ATTR_RANGE_CHECK
#define FL45_ATTR_QUERY_INSTR_STATUS IVI_ ATTR_QUERY_INSTR_STATUS
#define FL45_ATTR_CACHE IVI_ATTR_CACHE

The following example shows how to redefine attribute IDs for instrument class attributes.

#define FL45_ATTR_FUNCTION IVIDMM_ATTR_FUNCTION
#define FL45_ATTR_RANGE IVIDMM_ATTR_RANGE
#define FL4A5_ATTR_RESOLUTION IVIDMM_ATTR_RESOLUTION
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The VI engine and the instrument class headers have unique values for the attributes IDs that
they define. Each new attribute that your instrument driver creates must have a unique ID
value as well. The IVI engine header file defines attribute ID bases for this purpose. Use the
IVI_SPECIFIC_PUBLIC_ATTR_BASE macro to define public attributes in the instrument

driver header file. The example below shows how to define public attribute ID values.

#define FL45_ATTR_ID_QUERY_RESPONSE \
(IVI_SPECIFIC_PUBLIC_ATTR_BASE + 0L)
#define FL45_ATTR_HOLD_THRESHOLD  \
(IVI_SPECIFIC_PUBLIC_ATTR_BASE + 1L)
#define FL45_ATTR_HOLD_ENABLE \
(IVI_SPECIFIC_PUBLIC_ATTR_BASE + 2L)

The header file defines each attribute ID valu&/BSPECIFIC_PUBLIC_ATTR_BASE plus
an offset. For each public attribute that you create, you increment the offset.

Use theVI_SPECIFIC_PRIVATE_ATTR_BASE macro to define the ID values for hidden
attributes. Place the ID definitions for hidden attributes in the instrument driver source file.
The example below shows how to define private attribute 1D values.

#define FL45_ATTR_OPC_TIMEOUT \
(IVI_SPECIFIC_PRIVATE_ATTR_BASE + 1L)

The source file defines each attribute ID valué&/asSPECIFIC_PRIVATE_ATTR_BASE
plus an offset. For each hidden attribute you create, you increment the offset.

Attribute Value Definitions

You define values for public attributes in your instrument driver header file. Typically, the
instrument class defines values for the attributes that it defines. You redefine the class values
using the macro prefix for your instrument driver. The following example shows how to
redefine class attribute values for use with your instrument driver. The exampleL4ses

as the macro prefix.

#define FL45_VAL_DC_VOLTS IVIDMM_VAL_DC_VOLTS
#define FL45_VAL_AC_VOLTS IVIDMM_VAL_AC_VOLTS

#define FL45_VAL_DC_CURRENT IVIDMM_VAL_DC_CURRENT
#define FL45_VAL_AC_CURRENT IVIDMM_VAL_AC_CURRENT

If you add additional values that the instrument class does not define for an attribute, you must
ensure that the values are unique. Where possible, the instrument class defines extended value
bases for each attribute. You can add new attribute values starting at these bases. The
following example shows how to add instrument-specific values for the measurement

function attribute of a DMM.

#define FL45_VAL_NEW_FUNCTION \
(IVIDMM_VAL_FUNC_SPECIFIC_DRIVER_EXT_BASE +1)
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The example adds an offset to thi€bMM_VAL_FUNC_SPECIFIC_DRIVER_EXT_BASE
macro to create a unique attribute value. For each new value that you add, you increment the
offset.

Simulation

When the user enables simulation, your driver must not perform any instrument 1/O. For
attributes, you typically perform instrument 1/0 only in the read and write callbacks. By
default, the IVI engine does not invoke the read and write callbacks when simulating.
Therefore, you generally do not have to worry about simulation when you implement the
callbacks for your attributes. However, you must prevent instrument 1/O in attribute callbacks
when simulating in the following situations:

e You perform instrument I/O in a callback other than the read or write callback. This does
not include calling the set and get attribute functions.

* You perform instrument 1/O in a read or write callback and the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONflag is set for the attribute.

The following example shows how to use tyieSimulating function to determine
whether to simulate instrument I/O.

if (!lvi_Simulating(vi)) /* call only when the session is locked */

{

/* Perform instrument I/O here */

}

Data Types

The VI engine allows you to create attributes with only a subset of the data types you can use
with instrument drivers. The following table shows what data types you can use for attributes.

Table 8-2. Data Types You Can Use for Attributes

Attribute Access Data Type

Public and Hidden attributes Vilnt32
ViReal64
ViString
ViBoolean
ViSession

Hidden attributes only ViAddr

Note CreateViAddr attributes only for internal use within the instrument driver.
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Callbacks

This section describes special requirements you must consider when you implement the
attribute callbacks.

Read and Coerce Callbacks for ViString Attributes

In general, the read and coerce callbacks have a reference parameter in which they return the
result of the operation to the VI engine. You use an alternative mechanism in read and coerce
callbacks fowviString  attributes. For these attributes, you use the

Ivi_SetValinStringCallback function to return the string that the callback reads or
coerces.

The following example shows how to return a string to the IVI engine from the read callback
for avistring  attribute.

static ViStatus _VI_FUNC exampleAttridQueryResponse_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld,
const ViConstString cacheValue)

{
ViStatus error = VI_SUCCESS;
ViChar rdBuffer[BUFFER_SIZE];
ViUInt32 retCnt;
ViChecKErr( viPrintf (io, "*IDN?"));
viCheckErr( viRead (io, rdBuffer, BUFFER_SIZE-1, &retCnt));
rdBuffer[retCnt] = 0;
checkErr( Ivi_SetVallnStringCallback (vi, attributeld, rdBuffer));
Error:
return error;
}

You use the same technique to return the result of the coerce callback to the VI engine for
ViString  attributes.

Write Callbacks

Write callbacks receive the new setting for the attribute indhee input parameter. You can
assume that the IVI engine has already checked and coerced the value. Thus, the write
callback only has to write the value to the instrument.

For message-based instruments, the write callback must build complete and independent
command strings. Each command string must be valid regardless of any other command
strings the driver might send beforehand or afterwards. This is particularly important if you
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want your instrument driver to support deferred updates with buffered 1/0. When processing
deferred updates, the buffered I/O callback buffers the command strings from multiple
Ivi_SetAttribute operations into one command string. For the instrument to interpret the
command string correctly, you must begin all commands with the complete header
information and separate the individual commands with the appropriate termination
character.

Reading Strings From the Instrument

The following two examples show the proper techniques for reading data into string variables
when you use theiScan andviRead functions.

Using viScanf

You typically use theiScanf function to read data from an instrument and parse the data in
one step. When you use tWiscanf function to read data from the instrument into a string
variable, you must guard against writing past the end of the string variable. Use the following
technique to read data from the instrument and place it in a string variable.

ViChar rdBuffer[BUFFER_SIZE];
Vilnt32 rdBufferSize = sizeof(rdBuffer);

viCheckErr( viPrintf (io, "FUNC?;");
viCheckErr( viScanf (io, "FUNC %#s", &rdBufferSize, rdBuffer));

checkErr( Ivi_GetVilnt32EntryFromString (rdBuffer,
&attrFunctionRangeTable, value, VI_NULL,
VI_NULL, VI_NULL, VI_NULL));

TheviScanf statement in the example shows how to use tmedifier. The format string
instructs VISA to place the data that follows the lit&taNCin therdBuffer string variable.
The# modifier specifies the size of the buffer into whichwisganf function places the
data. When VISA parses titemodifier, it consumes the first parameter that follows the
format string. This parameter is the address of a variable that contains the size of the
rdBuffer. The example shows how to declare and initializedBeifferSize variable. After
theviScanf function executes, thelBufferSize variable contains the number of bytes,
including the ASCII NUL byte, that théScanf function wrote into thedBuffer variable.

Drivers that the instrument driver development wizard create contaBUteER_SIZE
macro, which has the value 512. The example illustrates how you can use this macro to
declare the number of bytes in a local string variable.

Using viRead

If you use theviRead function to read character data, you must account for the fact that the
ViRead function does not null-terminate character data. You must null-terminate the
character data explicitly.
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Often, instruments return a carriage return or a line feed at the end of strings. Functions such
asScan or lvi_GetVilnt32EntryFromString use these characters for termination.
However, the templates do not assume that instruments have this behavior.

The following example illustrate how to use tlikead function.

ViChar  rdBuffer[BUFFER_SIZE];
VilInt32 retCnt;

viCheckErr( viwrite (io, "*IDN?", 5, VI_NULL));
viCheckErr( viRead (io, rdBuffer, BUFFER_SIZE-1, &retCnt));
rdBuffer[retCnt] = 0;

checkErr( Ivi_SetVallnStringCallback (vi, attributeld, rdBuffer));

The example declareg@Buffer character array with a size BYFFER_SIZE The example
passe8UFFER_SIZE-1 to theviRead function as the maximum number of bytes to store
in rdBuffer. TheviRead function terminates when it reaBSFFER_SIZE-1 bytes or
encounters a termination character. The exampleBWW&ISER_SIZE-1 so that if the
maximum number of bytes are read, enough room remains in the array to append the
ASCII NUL byte. After the function executes, ttetCnt variable contains the number of
bytes theviRead function stored in thedBuffer character array. The next line shows how
to use theetCnt variable to null-terminate the stringridBuffer .

A Caution  Never pass a buffer that is not null-terminated to

Ivi_SetVallnStringCallback

Range Table Callbacks

Range table callbacks return the address of a range tablerangeT ablePtr reference

parameter. These callbacks must guard against returning bad range table addresses to the VI
engine. If a range table callback cannot determine which range table to use or encounters an
error, the callback must retuxfi_NULL as the range table address. The following example
shows how to structure the shell of a range table callback.

static ViStatus _VI_FUNC exampleAttrRange_RangeTableCallback
(ViSession vi, ViConstString channelName,
ViAttr attributeld,
IviRangeTablePtr *rangeTablePtr)

ViStatus error = VI_SUCCESS;

IviRangeTablePtr tbIPtr = VI_NULL,;

Vilnt32 function;

/*
NOTE: Insert code here to select the correct range table. Set
the thIPtr local variable to the address of the range table.

*/
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Error:
*rangeTablePtr = tblPtr;
return error;

}

The example creates a lo¢tdRangeTablePtr variable calledblPtr and initializes it to
VI_NULL. The comment shows where to insert the code that determines the correct range
table and sets the value of théPtr variable. In the error block, the example shows how to
set theangeTablePtr output parameter to the address thatlitiétr variable contains. If the
example encounters an error beforettiietr variable is set, this approach guarantees that
therangeTablePtr reference parameter retutfisNULL . Otherwise, the function returns the
appropriate range table address.

Range Tables

You create range tables to describe the possible values for an attribute. You typically use static
range tables for this purpose. If the user initializes multiple instruments with the driver, each
IVI session shares the static range tables. Therefore, the driver must not programmatically
change the values of a static range table. Doing so changes the range table for all sessions.

If you must modify a range table programmatically, you must dynamically allocate the range
table with thdvi_RangeTableNew function and then store the range table address with the
IVI session. Théttributes with a Changing Valid Rangection later in this chapter shows

an example of this technique.

Attribute Examples

The section shows techniques you can use to implement source code for your instrument
driver attributes. The section covers three common attribute types. For each attribute type, an
example shows how to implement the range table and the write and read callbacks.

Attributes That Represent Discrete Settings

A typical type of attribute is one that represents a set of discrete instrument settings. The
attribute that controls the measurement function of a DMM is an example of this type of
attribute. The following example shows a range table for a measurement function attribute.

static IviRangeTableEntry attrFunctionRangeTableEntries|[] =
{

{EXAMPLE_VAL_DC_VOLTS, 0,0, "DCV CMD", 0},
{EXAMPLE_VAL_AC_VOLTS, 0,0, "ACV CMD", 0},
{EXAMPLE_VAL_DC_CURRENT, 0, 0, "DCA CMD", 0},
{EXAMPLE_VAL_AC_CURRENT, 0, 0, "ACA CMD", 0},
{EXAMPLE_VAL_2_ WIRE_RES, 0, 0, "2WRES CMD", 0},
{IVI_RANGE_TABLE_LAST_ENTRY}
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h
static IviRangeTable attrFunctionRangeTable =
{
IVI_VAL_DISCRETE,
VI_FALSE,
VI_FALSE,
VI_NULL,
attrFunctionRangeTableEntries
I3

The range table type i8l_VAL_DISCRETE . The range table defines the possible discrete
settings and the corresponding command strings for the attribute. The following example
shows a typical write callback that uses the discrete range table.

static ViStatus _VI_FUNC exampleAttrFunction_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 value)

{
ViStatus error = VI_SUCCESS;
ViString cmd;
checkErr( Ivi_GetVilnt32EntryFromValue (value,
&attrFunctionRangeTable, VI_NULL, VI _NULL,
VI_NULL, VI_NULL, &cmd, VI_NULL));
viCheckErr( viPrintf (io, ":FUNC %s;", cmd));
Error:
return error;
}

The write callback assumes that the value it receives irathe parameter is valid. The write
callback for the attribute performs the following operations:

1. Uses thévi_GetVilnt32EntryFromValue function to search the range table for the
command string that corresponds to the value it receives valieparameter.

2. Formats and writes the command string to the instrument.

The example shows how to build the complete command string from a command header
(":FUNC), the command string found in the range table, and a termination charatter ("

The example below shows a read callback for the attribute.

static ViStatus _VI_FUNC exampleAttrFunction_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 *value)
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ViStatus error = VI_SUCCESS;

ViChar rdBufferlBUFFER_SIZE];

Vilnt32 rdBufferSize = sizeof(rdBuffer);

VviCheckErr( viPrintf (io, "FUNC?;"));

viCheckErr( viScanf (io, "FUNC %#s", &rdBufferSize, rdBuffer));

checkErr( Ivi_GetVilnt32EntryFromString (rdBuffer,
&attrFunctionRangeTable, value, VI_NULL,
VI_NULL, VI_NULL, VI_NULL));

Error:
return error;

}

The read callback performs the following operations:

1. Sends a command stringfNC?) that instructs the instrument to return the current
measurement function setting.

2. Parses the response, discarding any header information.
3. Finds the corresponding value in the range table and setltlesoutput parameter.

You can usually structure the read and the write callbacks so that they use the same range
table.

Attributes with discrete settings are oftémt32  attributes. You can use this technique for
ViReal64 attributes as well. HoweverjReal64 attributes usually represent a continuous
range of instrument settings or a continuous range that the instrument coerces to a group of
discrete settings. Refer to the next two sections for more information on these types of
attributes.

Attributes that Represent a Continuous Range

Another common type of attribute represents a continuous range of valid instrument settings.
The data type for this kind of attribute is usualiReal64 but can also b¥ilnt32 . The
attribute that controls the trigger delay of a DMM is an example of this type of attribute.

The following example shows a range table for an attribute with a continuous range.
static IviRangeTableEntry attrTriggerDelayRangeTableEntries[] =

{
{0.0, 10.0, 0, "™, O},
{IVI_RANGE_TABLE_LAST_ENTRY}
3
static IviRangeTable attrTriggerDelayRangeTable =
{

IVI_VAL_RANGED,
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VI_TRUE,
VI_TRUE,
VI_NULL,
attrTriggerDelayRangeTableEntries

k

The range table type i8I_VAL_RANGED. The range table defines the range of values the
instrument accepts for the attribute. The following example shows the write callback.

static ViStatus _VI_FUNC exampleAttrTriggerDelay_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 value)

ViStatus error = VI_SUCCESS;

viCheckErr (viPrintf (io, ":TRIG:DEL %Lf;", value));
Error:

return error;

}

The write callback assumes that the value it receives wrathe parameter is valid. The write
callback uses this value to format and write the command string to the instrument. The
example shows how to build the complete command string from a command header
(":TRIG:DEL "), the value held in thealue parameter, and a termination charactef)("

The following example shows the read callback.

static ViStatus _VI_FUNC exampleAttrTriggerDelay_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 *value)

{
ViStatus error = VI_SUCCESS;
viCheckErr( viPrintf (io, "TRIG:DEL?"));
viCheckErr( viScanf (io, "%Lf", value));
Error:
return error;
}

The read callback performs the following operations:

1. Sends a command string RIG:DEL? ") that instructs the instrument to return the
current trigger delay setting.

2. Parses the response and setvahee output parameter.
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Attributes that Represent a Continuous Range
with Discrete Settings

Another common attribute type represents a continuous range, but the instrument only uses a
set of discrete values that are within the range. Instruments can implement these attributes in
two ways.

e The instrument accepts only the discrete values that fall within the range.
« The instrument accepts any value within the range, but coerces the value internally.

For either case, this example shows how to implement this type of attribute in your driver.

An example of this type of attribute is the measurement resolution attribute for a DMM. The
example below shows a coerced range table.

static IviRangeTableEntry attrResolutionRangeTableEntries[] =

{
{0.0, 3.5, 3.5, "LOW", 0},
{3.5, 4.5, 4.5, "MID", 0},
{4.5, 5.5, 5.5, "HIGH", 0},
{IVI_RANGE_TABLE_LAST_ENTRY}
3
static IviRangeTable attrResolutionRangeTable =
{
IVI_VAL_COERCED,
VI_TRUE,
VI_TRUE,
VI_NULL,
attrResolutionRangeTableEntries
h

The range table type igl_VAL_COERCED The range table defines the possible ranges, the
coerced values that the instrument uses for each range, and the corresponding response
strings. The following example shows the write callback.

static ViStatus _VI_FUNC exampleAttrResolution_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 value)

{ ViStatus error = VI_SUCCESS;

viCheckErr (viPrintf (io, ":RES %Lf;", value));
Error:

return error;
}
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The write callback assumes that the value it receives ivalie parameter is valid and is a
coerced value that the instrument accepts. The write callback uses this value to format and
write the command string to the instrument. The example shows how to build the complete
command string from a command headeRES"), the value held in thealue parameter, and

a termination character;(%).

The following example shows the read callback.

static ViStatus _VI_FUNC exampleAttrResolution_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 *value)

{
ViStatus error = VI_SUCCESS;
ViChar rdBufferlBUFFER_SIZE];
Vilnt32 rdBufferSize = sizeof(rdBuffer);
viCheckErr (viPrintf (io, ":RES?;"));
viCheckErr (viScanf (io, "%#s", &rdBufferSize, rdBuffer));
checkErr (lvi_GetViReal64EntryFromString (rdBuffer,
&attrResolutionRangeTable, value, VI_NULL,
VI_NULL, VI_NULL, VI_NULL));
Error:
return error;
}

The read callback performs the following operations:

1. Sends a command strindgRES?") that instructs the instrument to return the current
resolution setting.

2. Reads the response.
3. Finds the corresponding value in the range table angaatsoutput parameter.

This example shows how to use a range table to convert the instrument’s response to a
corresponding value that the function can return. In many cases, the function can return the
actual value that the instrument sends. In this case you can modifgd¢he statement to

read the string, parse the response, and seathe output parameter in one step. The
following example shows an alternative way to usevtbeanf function.

viCheckErr( viScanf (io, "%Lf", value));

Attributes with a Changing Valid Range

The previous three examples use a single static range table to describe the valid values for the
attribute. In many cases, the valid value for an attribute depends on other instrument settings.
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For these cases, a single range table is not adequate. There are two approaches for this kind
of attribute.

« Use multiple static range tables.
e Use a dynamic range table.

A major advantage of these approaches is that the IVI engine still performs the checking and
coercion operations for the attribute. In both of these approaches, the driver installs a range
table callback, and the IVI engine uses the range table callback to obtain the correct range
table.

In some cases, it is not possible to describe the valid values and coercion rules for an attribute
with range tables. Refer to tldeck, Coerce, and Compare Callbaskstion later in this
chapter for information on how to structure check and coerce callbacks.

The following sections illustrate how to use multiple static range tables and use a dynamic
range table.

Using Multiple Static Range Tables

If the number of static range tables necessary to describe the valid values for the attribute is
fairly small, do the following:

» Create a static range table for each configuration.

» Install a range table callback that selects the correct range table for the current
configuration.

The measurement range attribute of a DMM is a common example of this type of attribute.
The valid values for the measurement range attribute often depend on the current setting of
the measurement function attribute. The following example shows typical range tables for the
measurement range attribute. For simplicity, the example shows the range tables that
correspond only to the volts DC and resistance settings for the measurement function.

static IviRangeTableEntry VDCRangeTableEntries[] =

{
{ 0.0, 0.1, 0.1,"R1" 0},
{ 0.1, 1.0, 1.0,"R2" 0},
{ 1.0, 10.0, 10.0,"R3", 0},
{10.0, 100.0, 100.0, "R4", 0},
{100.0, 1000.0, 1000.0, "R5", 0},
{IVIl_ RANGE_TABLE_LAST_ENTRY}

3

static IviRangeTable VDCRangeTable =
{

IVI_VAL_COERCED,
VI_TRUE,
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VI_TRUE,
VI_NULL,
VDCRangeTableEntries,

h

static IviRangeTableEntry ohmsRangeTableEntries[] =

{
{ 0.0, 100.0, 100.0,"R1" 0O},
{ 100.0, 1000.0, 1000.0,"R2", O},
{ 1000.0, 10000.0, 10000.0, "R3", 0},
{10000.0, 100000.0, 100000.0, "R4", O},
{100000.0, 1000000.0, 1000000.0, "R5", 0},
{IVI_RANGE_TABLE_LAST_ENTRY}

h

static IviRangeTable ohmsRangeTable =

{
IVI_VAL_COERCED,
VI_TRUE,
VI_TRUE,
VI_NULL,
ohmsRangeTableEntries,

k

The driver uses theéDCRangeTable when the measurement function is set to volts DC and
theohmsRangeTable when the measurement function is set to resistance. The following
example shows a range table callback that selects the correct range table.

static ViStatus _VI_FUNC exampleAttrRange_RangeTableCallback
(ViSession vi, ViConstString channelName,
ViAttr attributeld,
IviRangeTablePtr *rangeTablePtr)

ViStatus error = VI_SUCCESS;
IviRangeTablePtr tbIPtr = VI_NULL,;
Vilnt32 function;

checkErr (lvi_GetAttributeVilnt32 (vi, VI_NULL,
EXAMPLE_ATTR_FUNCTION, 0, &function));

switch (function)

{

case EXAMPLE_VAL_DC_VOLTS:
tblPtr = & VDCRangeTable;
break;

case EXAMPLE_VAL 2 WIRE_RES:
tbIPtr = &ohmsRangeTable;
break;
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default:
viCheckErr (IVI_ERROR_INVALID_CONFIGURATION);
break;
}
Error:
*rangeTablePtr = tblPtr;
return error;
}

The range table callback performs the following operations:

1. Gets the current value of the measurement function attribute.

2. Uses awitch statement to select the correct range table.

3. Sets theangeTablePtr output parameter to the address of the range table.

You install the range table callback for the attribute after you create the attribute with the
Ivi_AddAttribute function as follows.

checkErr( Ivi_AddAttributeViReal64 (vi, EXAMPLE_ATTR_RANGE,
"EXAMPLE_ATTR_RANGE", 1.0, 0,
exampleAttrRange_ReadCallback,
exampleAttrRange_WriteCallback, VI_NULL,
0));

checkErr (lvi_SetAttrRangeTableCallback (vi, EXAMPLE_ATTR_RANGE,
exampleAttrRange_RangeTableCallback));

The following example illustrates how to get the correct range table in a write callback by
declaring a variable of typeiRangeTablePtr and passing its address to the
Ivi_GetAttrRangeTable function.

static ViStatus _VI_FUNC exampleAttrRange_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 value)

ViStatus error = VI_SUCCESS;
ViString cmd;
IviRangeTablePtr rangeTablePtr;

checkErr( Ivi_GetAttrRangeTable (vi, ", EXAMPLE_ATTR_RANGE,
&rangeTablePtr));

checkErr( Ivi_GetVilnt32EntryFromValue (value, rangeTablePtr,
VI_NULL, VI_NULL, VI_NULL, VI_NULL, &md,
VI_NULL));

viCheckErr (viPrintf (io, ":RANG: %s;", cmd));

Error:
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return error,

}

You use the same technique to get the range table in the other callbacks for the attribute.

Using Dynamic Range Tables

If the number of range tables is excessively large or if the values in the range table are the
result of a calculation, do the following.

1. Dynamically allocate a range table with thieRangeTableNew  function.

2. Pass the range table pointer toltheAddAttribute function call that creates the
attribute.

3. Install a range table callback for the attribute. The callback gets the address of the
dynamic range table with théi_GetStoredRangeTablePtr function, sets the

values in the range table for the current instrument configuration, and returns the range
table address in thangeTablePtr output parameter.

The following example shows how to create a range table dynamically, pass the address of the
range table to thii_AddAttribute function, and install a range table callback.

IviRangeTablePtr tablePtr = VI_NULL;
checkErr(Ilvi_RangeTableNew (vi, 10, 1, VI_TRUE, VI_TRUE, &tablePtr));

checkErr (lvi_AddAttributeViReal64 (vi,
EXAMPLE_ATTR_DYNAMIC_RANGE_TABLE,
"EXAMPLE_ATTR_DYNAMIC_RANGE_TABLE", 0, 0,
exampleAttrDynamicRangeTable_ReadCallback,
exampleAttrDynamicRangeTable_WriteCallback, tablePtr, 0));

checkErr (lvi_SetAttrRangeTableCallback (vi,
EXAMPLE_ATTR_DYNAMIC_RANGE_TABLE,
exampleAttrDynamicRangeTable_RangeTableCallback));

The following example shows how to manipulate dynamic range tables in a range table
callback.

static ViStatus _VI_FUNC
exampleAttrDynamicRangeTable_RangeTableCallback
(ViSession vi, ViConstString channelName,
ViAttr attributeld, IviRangeTablePtr *rangeTablePtr)

ViStatus error = VI_SUCCESS;
IviRangeTablePtr tbIPtr = VI_NULL,;

viCheckErr( Ivi_GetStoredRangeTablePtr (vi,
EXAMPLE_ATTR_DYNAMIC_RANGE_TABLE,
&tblPtr));
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/* Set the values in the range table here. */

Error:
*rangeTablePtr = tblPtr;
return error;

}

The range table callback performs the following operations.

1. Gets the range table address you pass teiteldAttribute function for the
attribute.

Sets the entries in the range table that are appropriate for the current configuration.
Returns the address of the range table imahgeTablePtr output parameter.

Check, Coerce, and Compare Callbacks

The IVI engine supplies default callbacks that perform the basic check, coerce, and compare
operations for attributes. The default check and coerce callbacks use the range table or range
table callback the driver installs for an attribute to check and coerce values for the attribute.
The default compare callback uses the comparison precision the driver passes in the
Ivi_AddAttributeViReal64 function to perform the compare operation.

In some cases, it is not possible to describe the checking, coercion, or comparison rules for
an attribute by using a range table or a comparison precision value. Usually, the driver must
perform operations additionto those that the default check, compare, or coerce callbacks
perform. In these cases, you can take the approach that the following example illustrates.

static ViStatus _VI_FUNC exampleAttrRange_CheckCallback
(ViSession vi, ViConstString channelName,
ViAttr attributeld, ViReal64 value)

{
ViStatus error = VI_SUCCESS;
/* Perform additional checking here */
checkErr( Ivi_DefaultCheckCallbackViReal64 (vi, channelName,
attributeld, value));
Error:
return error;
}

The callback first performs the additional operations and then calls the appropriate default
callback in the IVI engine. The following table shows the attribute callbacks for which you
can use this approach.
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Table 8-3. Attribute Callbacks That Can Call the Appropriate Default Callback

Attribute Data Type Default Callbacks Supported

Vilnt32 check callback
coerce callback

ViReal64 check callback
coerce callback
compare callback

ViBoolean coerce callback

User-Callable Functions

You add user-callable functions to your instrument driver to control the instrument operations
that you want to make available to users. All user-callable functions have a function panel
interface and return error and status information. The functions that you develop can merely
manipulate your instrument driver attributes, or they can perform instrument I/O directly. This
section gives explanations and guidelines for implementing user-callable functions in your
instrument driver.

Instrument Driver Function Structure

When you develop user-callable functions, you must develop them in a fashion that is
consistent with the state-caching, simulating, multithread safety, and error handling features
of IVI. To make developing user-callable functions easier, VI defines a standard function
structure. The following example illustrates the general structure of a user-callable function.

I' * * *

* Function:  Fl45_StdFunction

* Purpose: This function shows a standard approach for error

* handling.

* /
ViStatus _VI_FUNC Fl45_ StdFunction (ViSession vi)

{
ViStatus error = VI_SUCCESS;

/* Perform instrument function here */

Error:
return error,

}

The important features of this standard function structure are:
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» The function @claresa loc variable wit the namearror andatypeof ViStatu s. The
declaration initializes theariable tovi_SUCCESS The function records error and status
informationin the variable.

* The function cont@sa labd named'Error:" . When the functin encounters an g,
the fundion sets therror variable andumps to th&rror label. The code fabwing the
Err or label iscaled theError blodk.

e The last line of code in the functiondaseturn statement that returnsetiialue of the
error variable. The @inction must have no a@herretu rn statements.

This structure encoagesa consistent clean-up and erh@ndling straggy for the function.
The functio localizes all cleawp and eror handling in tle Erro r block. If the function
encountersin errag, it jumps to tle Erro r block, handles the e, and peforms ay
necessary clean-up operatipssch as freeing temporary datangynamically allocatelf
the function doesnot encounter ammeor, the pogram flowsthrough theerro r block andstill
performs the cleanp opeaations.

The IVI engire defines a setfoerrar macroghat you use when you imptent your
instrument dver functions. These macros help you determine when an error osetutise
appropriate eor information, and jump to &Error  block. Refer to Chapter 1VI Library,
for detailed informationmhow to use the reor macros.

Youfill in the standard functiostructue with the code thigperforms the operation for your
instument.You can divide thefunction code yau write intothe foll owing steps.

Lock the instrumendriver session.

Check paramets.

Set or get atthutevalues.

Perform instrumentl/O if you are not simulatirg.

SLE I U

If the function has output parameters and ymusamulating, the functiorreates and
returns simulated data.

Ched the instrument status.
Unlock the session.
Return thevalue of theerro r variable.

The fdlowing examgeillustrates all of the steps from the abdist.

/** * kkkkkkkkkkkkkkk * * * * * kkkkkkkkkkkkkkkx
* F unction: Fl4 5_Measure
* Purpose: Thi s f unction sets the measurem entfunction, and reads
* a measurement.

*kk Kk kkkkkkkkkkkkkkk * % * * * **************/

ViStatus _VI_FUNCF | 45 Measure (VIS ession vi, Vilnt3 2 function,

ViRe al64 *reading)

© National Instruments Corporation 8-23 LabWindows/CVI Instrument Driver Guide



Chapter 8 Programming Guidelines for Instrument Drivers

ViStatus error = VI_SUCCESS;
ViChar rdBufferlBUFFER_SIZE];
Vilnt32 retCnt;

checkErr( Ivi_LockSession (vi, VI_NULL));
if (reading == VI_NULL)
viCheckParm( IVI_ERROR_INVALID_PARAMETER, 3,
"Null address for Reading.");
viCheckParm( Ivi_SetAttributeVilnt32 (vi, FL45_ATTR_FUNCTION,
function),2, “Function”);
if (!lvi_Simulating(vi))
{
[* perform io */
ViSession io = lvi_lOSession();
checkErr( Ivi_SetNeedToCheckStatus (vi, VI_TRUE));
viCheckErr( viwrite (io, "VAL1?", 5, VI_NULL));
viCheckErr( viRead (io, rdBuffer, BUFFER_SIZE-1, &retCnt));
rdBuffer[retCnt] = 0;
if (Scan (rdBuffer, "%f", reading) != 1)
viCheckErr( VI_ERROR_INV_RESPONSE);
}

else if (Ivi_UseSpecificSimulation(vi))
{
[* simulate output parameters */
*reading = rand ();

}
checkErr( Fl45_CheckStatus (vi));
Error:

Ivi_UnlockSession(vi, VI_NULL);
return error;

}
Note This example is not the actual measure function from the Fluke 45 instrument
driver. It has been modified to illustrate all the possible features of a user-callable
function.

TheFl45_Measure example performs the following operations.

1. Locks the VI session.

2. \Verifies that theeading output parameter address is non-NULL.
3. Sets thé&L45 ATTR_FUNCTIONattribute to the value dfinction.
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4. Performs instrument I/O if thei_Simulating function returng/I_FALSE.

5. Creates simulated data for tteading output parameter if thiei_Simulating
function returng/I_TRUE and thdvi_UseSpecificSimulation function returns
VI_TRUE.

Checks the instrument status.
Unlocks the VI session.
Returns the value @fror.

The following sections reference this example to discuss the various features of a
user-callable instrument driver function.

Locking/Unlocking the Session

In general, user-callable functions lock the 1VI session at the beginning of the function and
unlock the 1VI session before returning. THé5_Measure example shows how to use the
Ivi_LockSession andlvi_UnlockSession functions for this purpose.

ii Caution  You must not attempt to lock or unlock the VI session in thefix_init ,
Prefix_InitWithOptions , Prefix_lvilnit , andPrefix_IviClose
functions.

Refer to Chapter 11VI Library, for detailed information on how to use the locking functions.

Parameter Checking

An important step for user-callable functions is to check the parameters of the function. There
are four types of parameters you must consider when range checking.

e Thevi session parameter.

» Input parameters that the function passes to one o¥iti8etAttribute functions.
* Input parameters that the function uses directly.

* Reference parameters.

You do not check thei session parameter in the function. TWieLockSession reports
an appropriate error if the session is invalid.

You do not check parameters that you pass to one bfi tBetAttribute functions. The
IVI engine invokes the check callback for the attribute to check these values. You use the
viCheckParm macro to report errors that the IVI engine returns.

You do check parameters that the function uses directly. If the parameter checking has a
significant performance penalty, check the parameters only ifitiRangeChecking
function returns/I_TRUE. You use th&iCheckParm macro to report an error.
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In most cases, user-callable functions use input parameters to set attributes, and the 1Vl engine
checks the values. Therefore, user-callable functions typically do not range check parameter
explicitly.

You must verify that reference parameter addresses are not NULL. You always perform this
type of checking regardless of the value thatith®angeChecking  function returns. If

the address is NULL, you use ti€heckParm macro to report the error and set the error
elaboration string ttNull address for <parameter name>."

TheFl45_Measure example illustrates the following.
e Thelvi_LockSession reports an appropriate error if thieis invalid.

* The IVI engine checks the value of tluaction parameter when the
Ivi_SetAttributeVilnt32 function executes.

< The function always checks the address held imgading reference parameter. If
reading is NULL, the function sets the error elaboration stringytdladdressfor
Reading" .

Accessing Attributes

You typically implement user-callable functions by manipulating attributes. Many
user-callable functions only calli_SetAttribute functions. When you call one of the
Ivi_SetAttribute or lvi_GetAttribute functions, you must consider the following.

* Call thelvi_GetAttribute andlvi_SetAttribute functions rather than the
Prefix _GetAttribute andPrefix _SetAttribute functions that your driver
exports. ThePrefix_ functions are for the instrument driver user only.

« Always call the get and set attribute functions regardless of whether you are simulating.
Thus, place calls to the get and set attribute functions outside of any
simulation/non-simulation block. The IVI engine handles simulation for attributes
including the validation of attribute values.

TheFl45_Measure example shows how to set the measurement function attribute.

Performing Direct Instrument 1/0

If a user-callable function performs direct I/O to the instrument, the function must not perform
the 1/0 when simulating. Use tihé_Simulating function to determine whether
simulation is enabled.

Before performing direct instrument I/O use thielOSession  function to obtain the I/O
session handle for the instrument, and p&sSERUE to thelvi_SetNeedToCheckStatus
function.
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TheFl45_Measure example illustrates how to perform direct instrument I/O in a
user-callable function.

Simulating Output Parameters
When simulating, user-callable functions must return simulated data in output parameters.

The IVI engine handles simulation for you in thie GetAttribute functions. The VI
engine returns the state of the attribute. Therefore, if the function obtains the value for an
output parameter by calling one of thie GetAttribute functions, the function doewt
have to create simulated data.

A user-callable function is responsible for creating the simulated data when the following
conditions are true:

*  Thelvi_UseSpecificSimulation function returns/I_TRUE.

« The function uses direct instrument I/O to obtain the value for the output parameter when
simulation is disabled.

TheFl45_Measure example illustrates how create and return simulated data for output
parameters.

Checking the Instrument Status

In general, you call therefix _CheckStatus utility function prior to theError  block in
all user-callable functions. This rule does not apply to the following functions:

Prefix _init

Prefix _InitWithOptions

Prefix _close

Prefix _IviClose

Prefix _error_query

Prefix _error_message

ThePrefix _CheckStatus function is a utility function that calls the check status callback.
Drivers that you develop from an IVI template already have a check status utility function.
The check status utility function calls the check status callback when the following conditions
are true.

e Thelvi_QuerylnstrStatus function return®/|_TRUE.
e Thelvi_NeedToCheckStatus function returng/I_TRUE.
e Thelvi_Simulating function returng/I_FALSE.

The IVI engine sets a flag for the instrument session whenever it calls a read or write callback.
The flag indicates that instrument 1/O has occurred.l\ihBeedToCheckStatus
function returns the value of this flag. TReefix _CheckStatus function uses the
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Ivi_NeedToCheckStatus function to determine if instrument I/O has occurred since the
driver last checked the instrument status. If no instrument I/O has occurred, the check status
utility function does not check the instrument status. This enables the check status utility
function to query the instrument status only when necessary.

Therefore, whenever a user-callable function performs direct instrument 1/O, it must call the
functionIvi_SetNeedToCheckStatus before performing the I/O. This causes the

Prefix _CheckStatus utility function to query the instrument status the next time it
executes.

TheFl45_Measure example shows how to use thie SetNeedToCheckStatus function
and thePrefix _CheckStatus utility function to perform status checking in user-callable
functions.

Functions That Only Set Attributes

Not all user-callable functions perform direct instrument I/O. Some functions only set
attributes. Examples of such functions are the high-level functions that configure groups of
related attributes. You must structure such functions so that they set the attributes in the
correct order for the instrument.

Note The configuration functions enable the instrument driver user to set multiple

attributes without having to understand the order dependencies between the
attributes. The VI state-caching mechanism prevents redundant instrument 1/O
from occurring in the configuration functions.

The following example shows a function that only sets attributes.

/
* Function:  Fl45_Configure
* Purpose: Configures the common attributes of the DMM.
/

ViStatus _VI_FUNCFI45_Configure (ViSession vi, Vilnt32 measFunction,
ViReal64 range, ViReal64 resolution,
ViReal64 acMinFreq, ViReal64 acMaxFreq)

ViStatus error = VI_SUCCESS;
checkErr( Ivi_LockSession (vi, VI_NULL));

viCheckParm( Ivi_SetAttributeVilnt32 (vi, VI_NULL,
FL45_ATTR_FUNCTION, 0, measFunction), 2,
"Measurement Function");

viCheckParm( Ivi_SetAttributeViReal64 (vi, VI_NULL,
FL45 ATTR_RANGE, 0, range), 3, "Range");
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viCheckParm( Ivi_SetAttributeViReal64 (vi, VI_NULL,
FL45_ATTR_RESOLUTION, 0, resolution), 4,

"Resolution");
/*
Set the AC min/max frequencies only if configuring an AC
measurement
*/
switch (measFunction)
{

case FL45_VAL_AC_VOLTS:

case FL45_VAL_AC_CURRENT:

case FL45_VAL_AC_PLUS_DC_VOLTS:
case FL45_VAL_AC_PLUS_DC_CURRENT:

viCheckParm( Ivi_SetAttributeViReal64 (vi, VI_NULL,
FL45 ATTR_AC_MIN_FREQ, 0, acMinFreq), 5,
"AC Min Frequency");

viCheckParm( Ivi_SetAttributeViReal64 (vi, VI_NULL,
FL45 ATTR_AC_MAX_FREQ, 0, acMaxFreq), 6,
"AC Max Frequency");

break;

}
checkErr( FI45_CheckStatus (vi));

Error:
Ivi_UnlockSession(vi, VI_NULL);
return error;

}

Notice the following important features of the example function.

e The function doegot perform parameter checking.

» The function doegot have a simulating or non-simulating block.
*  The functiondoescheck the instrument status.

Initialization Functions
Special considerations regarding the initialization functions are listed below.

e Do not calllvi_LockSession or lvi_UnlockSession in thePrefix _init
Prefix _InitWithOptions , andPrefix _Ivilnit functions.

3

e Check the instrument status in only thefix _Ivilnit function.
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Channel Strings

IVI drivers use channel strings to identify the channels of an instrument. Typically, the
Prefix _lvilnit function calls thevi_BuildChannelTable function to specify the
valid channel strings for the instrument driver.

For a multi-channel instrument, you typically use channel strings sugi?as, 4, orAl

throughA4 andDO throughD15. If your instrument has a front panel, use the channel names
from the front panel. For message-based devices, the front panel channel name is usually the
same as the component of the instrument command string that identifies the channel. If the
instrument commands use different strings to identify channels, do the following.

e Use the front panel channel names as the channel strings.

e Create a utility function that converts a front panel channel name to the appropriate
command string component for the instrument.

If your instrument does not support multiple channels, then you must'is&the only valid
channel string.

Close Functions

Special considerations regarding the close function are listed below.

¢ InthePrefix _IviClose function, set thévi ATTR_IO_SESSION attribute to
VI_NULL before calling th&iClose function.

e Do not calllvi_LockSession or lvi_UnlockSession in thePrefix _IviClose
function.

* InthePrefix _close function, calllvi_UnlockSession before calling
Ivi_Dispose

* Do not check the instrument status.

Developing Portable Instrument Drivers

An important consideration in developing an instrument driver is making the driver portable
across multiple compilers and operating systems. There are established guidelines for the
development of portable instrument driver code. The primary issues in developing portable
instrument driver code involve data types, the declaration of user-callable functions, and the
use of Scan and Formatting functions.

Instrument Driver Data Types

A subset of the VISA data types exists for use in the development of LabWindows/CVI
instrument drivers. Use only these data types when defining instrument driver function
parameters. The data types strictly define the type and size of the parameters and therefore
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enhance the portability of the functions to new operating systems and programming

languages.
Table 8-4. VISA Data Types

VISA Type Name Definition
Vilnt16 Signed 16-bit integer
Viuint16 Unsigned 16-bit integer
Vilnt32 Signed 32-bit integer
Viuint32 Unsigned 32-bit integer
ViReal64 64-bit floating point number
Vilnt16[] An array ofvilntl6  values
Vilnt32[] An array ofvilnt32  values
ViReal64[] An array ofViReal64 values
ViChar[] A string
ViRsrc A VISA resource descriptosifing )
ViSession A VISA session handle
ViStatus A VISA return status type
ViBoolean Boolean value
ViBoolean[] An array ofViBoolean values

Declaring Instrument Driver Functions

The VISA I/O library also defines thé/I_FUNC macro that you must use when prototyping
the user-callable functions of an instrument driver. The following table contains the macro
definition for each platform.

Table 8-5. VISA I/0 Library Macros

CvI Outside the
Environment CVI Environment Windows
Macro (Windows 3.1) (Windows 3.1) 95/NT UNIX
_VI_FUNC _pascal _far _pascal _export __stdcall

The macro resolves differences between various platforms. UsgIttJNC macro to
define the calling convention of all user-callable functions.
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The following example of an instrument driver function prototype uses the VISA data types
and macros.

ViStatus _VI_FUNC tek2430a_read_waveform (ViSession instrSession,
ViReal64 wvfm[],ViReal64 *xin,
ViReal64 *trig_off);

Using Scan and Fmt Functions

In devices that manipulate large arrays of data, such as oscilloscopes or arbitrary waveform
generators, the instrument driver developer usually transfers data from computer to
instrument or from instrument to computer in a binary format to improve throughput and
performance. When you transfer data in a binary format, you must manipulate arrays of
binary data, typically integer arrays. Under normal circumstances, manipulating arrays

of binary data is not a problem. However, the differences between operating systems and
programming languages in which the drivers might be used in the future require more
attention in this area. Specifically, LabWindows/CVI is a multi-platform application and

must account for byte ordering on different platforms. With this in mind, you must give
special consideration to code segments that handle binary instrument data.

Listed below are important rules for developing portable instrument driver codeSaaing
andFmt functions.

« Ifyou are using &can orFmt statement to manipulate binary data that has been received
from an instrument or that will be sent to an instrument, usenaadifier on the side of
theScan or Fmt statement that represents the binary data.

Theo modifier describes the byte ordering in relation to Intel ordering.

Example: Intel [001]
Motorola [010]

¢ Whenever you are scanning or formatting binary data, use an array of eitherdype
long , or one of the VISA data types, rather than sinmaly. The representations of
shorts, longs, and the VISA data types are the same on all LabWindows/CVI platforms.

« When using &can or Fmt statement to scan or format data in to or out of an array of
typeshort , long , or one of the VISA data types, use thmodifier to represent the
width of the data. When you are scanning or formatting data in to or out of an array of
typeint , do not use thb modifier to represent the width of the data.

The following code example shows the correct way to scan binary data that you receive from
an instrument. In the code example,itead function transfers the binary waveform
information from the instrument to tleend buffer. Then the&can function parses the binary
information and places it in théintl6  arraywavefrm . Notice the following:

* Theo modifier is on the side of thecan statement that represents the binary data that
you receive from the instrument.
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» Theb modfier is used on both side§ the Scan function. Itrepresents the size of the
binary data and the element siaf the wavefrm array.

Vil nt16 wavefrm[400 O];
ViU | nt32 retCnt;

ViC heckErr (viRead (10, cmd, 1024, &retCnt));
Scan (cmd, “%*d[zb2 010]>%*d[b2]", 5 12, 512, wavefrm);

Error-Reporting Guidelines

Oneof the mosimportar operations performkn an insrumentdriver is reporting ta status
of each operatiorkEach usecallable routiris a function with a retarvalue of the type
ViSt atus which returns the appropriate errarwarningvalue.

Table 8-6 presents a schemerfdetermining errovalues. It lists predaed error codes for
instrumentdrivers.

Table 8-6. Suggested Error Values

Value Meaning

0 No eror occured.

Positve values Completionor waming codes sich aswarnings fa instrument
driver festures that are not supportbyg the dwvice or I1/10
comgetion codes returned from the VIS libraries.

Negative values Errorsthat are detected in an instrumeritdr such as the
range-checking of function paretesor I/O arorsrepatedby
the VISA I/O libraries.

Refer to Chaptell,IVI Library, for a complete lisof IV error codes that yooanuse inyour
driver.

Table 8-7. Instrument Driver Completion and Warning Codes

Completion Code Description Error Number
VI_SUCCESS No error: tle call was
successful
VI_WARN_NSUP_D QUERY Identification quay not | Ox3FFC0101L
supported
VI_WARN_NSUP_BSET Reset not spported 0X3FFC0102L
VI_WARN_NSUP_BELF_TEST Self-test not supported | 0x3FFC0103L
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Table 8-7. Instrument Driver Completion and Warning Codes (Continued)

Completion Code Description Error Number
VI_WARN_NSUP_ERROR_QUERY| Error query not OX3FFC0104L
supported
VI_WARN_NSUP_REV_QUERY Revision query not 0Xx3FFC0105L
supported
Instrument-specific 0x3FFC0800 to
warnings O0x3FFCOFFF

Table 8-8. Instrument Driver Error Codes

Status Description Error Numbers
VI_ERROR_FAIL_ID_QUERY Instrument OXBFFC0011L
identification query
failed
VI_ERROR_INV_RESPONSE Error interpreting OXBFFC0012L
instrument response
VI_ERROR_PARAMETER1 Parameter 1 out of rang 0OxBFFCO0001L
VI_ERROR_PARAMETER2 Parameter 2 out of rang 0xBFFC0002L
VI_ERROR_PARAMETERS3 Parameter 3 out of rang 0xBFFCO0003L
VI_ERROR_PARAMETER4 Parameter 4 out of rang 0xBFFC0004L
VI_ERROR_PARAMETERS Parameter 5 out of rang 0xBFFCO005L
VI_ERROR_PARAMETERG6 Parameter 6 out of rang 0xBFFCO0006L
VI_ERROR_PARAMETER7 Parameter 7 out of rang 0xBFFCO0007L
VI_ERROR_PARAMETERS Parameter 8 out of rang 0xBFFCO0008L
Instrument-specific 0xBFFCO0800 to
errors OxBFFCOFFF

The defined names for completion and error codes in Tables 8-7 and 8-8 are resolved in the
file vpptype.h . By including the filevpptype.h  in your instrument driver header file, you

can use these defined names in your instrument driver, and users of your driver can use them
in their application programs.

VI_ERROR_INV_RESPONSEKETrror in interpreting an instrument responsis an important
error code. This error occurs whes@an statement tries to parse data from an erroneous
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instrument response. In the following coste,ERROR_INV_RESPONSIS returned if the
scan does not place data in Header andwvfm variables.

if (Scan (in_data, “91027i[b1u]>%3i[b1]%1024f ", header, wvfm) != 2)

ViCheckErr (VI_ERROR_INV_RESPONSE)

Refer to theError ReportingandError Macrossections in Chapter 11VI Library, for
additional guidelines on reporting errors.

General Programming Guidelines

The following guidelines relate to general programming practices.

Base your instrument driver on an existing instrument driver or one of the class templates.
Avoid declaring function names that exceed 31 characters.

Choose an instrument prefix to precede all user-callable function and global variable
names. The prefix uniquely identifies the instrument driver.

Make the base filename of the instrument driver files the same as the prefix for the
instrument driver and the base filename of.the file. For example, the filenames for
a driver might beek2430a.fp , tek2430a.sub ,tek2430a.c , andtek2430a.h

Use only the VISA (Virtual Instrument Software Architecture) 1/O library to perform
instrument I/O, where possible.

Use only the VISA data types.

Include the filevpptype.h  in the include file for your instrument driver. Include the file
visa.h in the source code for your instrument driver.

Declarevoid any function that does not return a value. You must include a return value
control in a panel for functions that return values.

Avoid declaring large arrays within instrument drivers, because arrays use large amounts
of memory.

Do not use th&mtOut, printf , and User Interface functions.

Avoid using Advanced Analysis Library functions in instrument drivers. Many
LabWindows/CVI users do not have the Advanced Analysis Library.

Test all of the instrument drivers you create. Test them in LabWindows/CVI and in
standalone applications.

You must not declare global or static local variables. Instead, create attributes to store
the data.

If it is an error for the user to set an attribute when the instrument is in certain
configurations, you must check for these conditions in the check callback rather than the
write callback. Because the default check callback only uses the range table, you must
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create a custom callback for this purpose. However, you can call the
Ivi_DefaultCheckCallback function in your custom callback.

« Use only the IVI memory allocation functions to dynamically allocate memory in your
instrument driver.

Function Panels

Thefunction paneldink the user and the user-callable functions. Function panels let users
interactively control the instrument and develop application programs. You should create
function panels with the user in mind. Make the panels look like other instrument drivers in
the LabWindows/CVI Instrument Library. Arrange controls neatly and center them on the
panel. Place the instrument ID control in the lower left corner. Place the error return control
in the lower right corner of every function panel. When your function panels resemble others
in the library, users feel more comfortable with your instrument driver.

Function Tree Hierarchy

The function tree defines the relationship between each function panel. Users think in terms
of high-level application operations suchirigalize , Configure , Measure , and so

on. Group the functions in the function tree accordingly. Make function trees from similar
instruments look similar.

For example, the Fluke 45 instrument driver function tree is shown in Figure 8-1.
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& c:\temp\FH45.Ip =l 3
Create  |nstrument Tools Window Options Help

Tnitialize o :’

Initialize With Options
Aoplioatian Funoéions
Heasure
Comfiguration Functions
Configure
Configure Trigger
Configure Compare Mode
Configure Decibel Mode
Configure Hold Modifier
Configure Min-Max Mode
Configure Relatiwve Hode
LafotnaboThenk dEfrihute
Siné dffrdhuts
Set Attribute Vilnt3?2
Set Attribute ViRealrd
Set Attribute ViBoolean
Set Attribute ViString
Set Attribute ViSession
Set Attribute Viiddr
Ging Arerthues
Get Attribute Vilnt3?2
Get Attribute ViRealhd
Get Attribute ViBoolean
Get Attribute ViString
Get Attribute ViSession
Get Attribute Viiddr
Chack drerrhucs
Check Attribute Vilnt3?2 I
is61 | Fluke 45 Dual Display Multimeter | -

Figure 8-1. Fluke 45 Digital Multimeter Function Tree

The functions are easy to understand and the instrument driver user can immediately
incorporate them into an application program. Develop your function tree with an application
in mind and place the functions in the natural order in which they will be used. Again, keep
your function tree consistent with others in the LabWindows/CVI Instrument Library, so that
users feel familiar with your instrument driver.

Documentation Guidelines

Writing useful documentation is an essential step in developing instrument drivers. Proper
documentation helps the user understand the instrument driver and its functions. Instrument
driver documentation consists of the following.

e Online help from within LabWindows/CVI function trees and function panels.

* A.doc file you distribute with the instrument driver files. It is an ASCI! file that contains
the online help from the function panels.
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Online Help

Users consult the online help of an instrument driver frequently. Relevant help information in

a consistent format makes using the instrument driver easier. Include online help at every level
of the instrument driver.

The following examples present the types of help information found in the Fluke 45

instrument driver. Use these example help screens as a guide when editing online help for
your instrument driver.

Note You should add help text when you create or edit the function tree or function
panels. Online help text is stored as part of the file.

< Instrument driver helplescribes the instrument driver. Figure 8-2 shows instrument help
for the Fluke 45 instrument driver.

& Help Editor: Fluke 45 Dual Display Multimeter =l 3
File Edit Tool: ‘window Help

File: FL45.FP

Ingtrument Mame: Fluke 45 Dual Dizplay Multimeter

Thiz instrument module provides programming support for the ;I
Fluke 45 Digital Multimeter. The driver contains all the
functions that IVI and ViIplugiplay require. In addition. the
driver contains high-level functions that take a measuremsnt in
a =ingle operation. The driver also contains lower-level
functions that you can use to configure the instrument. initiate
neasurensnts, and retrieve data in separate operations.

Figure 8-2. Fluke 45 Instrument Help
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Function class helpriefly describes all the functions and subclasses beneath the selected
function class. Figure 8-3 shows function class help from the Fluke 45 instrument driver.

5 Help Editor: Configuration Functions

File Edit Toolz *Window Help

File: FL45.FP

Class Mame: Configuration Functions

Thi=z class contains functions that configure the DMH. The ClaSS_AI
includes high-lewel functions= to configure the basic measuremnent
operation., trigger. compare mode, decibel mode. hold mode.
ninsmax mode, and relative mode. The class also contains the
low-lewel set. get. and check attribute functions .|

Figure 8-3. Fluke 45 Function Class Help
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« Function panel helplescribes the function call. Figure 8-4 shows the function panel help
from the Fluke 45 instrument driver.

= Help Editor: init =] E3
File Edt Tool: ‘wWindow Help

File: c::tempFl45.fp
Window Mame: Initialize

Function Mame: init

Thi= function performs the following initialization actions:

|»

— Creates a new IVI instrument driwver =ession.

— Opens a ses=ion to the specified device using the interface
and address =specified in the Resource Hane control.

— Perform=s an identification gquery on the Instrument.
— Reset=s the instrument to a known state.

— Sends initialization commands to set the instrument to the
=tate necessary for the operation of the instrument driver.

— Returns an Instrument Handle which iz used to differentiate
between different sessions of this instrument driwver.

— Each time this function i= invoked a Tnigque Session iz opened. |
It iz pos=ible to have mnore than one =ession open for the sane
resOurce . ;I

Figure 8-4. Fluke 45 Function Panel Help
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« Control helpcontains a description of the parameter, the valid range, and the default

value. Figure 8-5 shows an example of function panel control help from the Fluke 45
instrument driver.

& Help Editor: Resource Mame M=l E3
File Edit Toolz *Window Help

File: c:\temp\Fl45.fp
Window Mame: [nitialize

Contral Mame: Resource Mame

Pa=z=z the resource namnse of the device to initialize.

Y
Refer to the following table below for the exact grammar to use

for this paramater. Optional fields are shown in square
bracket= ([]).

Interface Swntax

GFPIE GPIB[board] : :<primary addre=s:
[::zecondary addres=z]::IHSTR

Uze the GPIB keyword for GPIE instruments. If wou do not —
zpecify a walus for an optional field, the following walues are

nsed:

Optional Field Value
board

zecondary address none (31)

Figure 8-5. Fluke 45 Function Panel Control Help
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e Status helgontains a description of the parameter and the possible error values.
Figure 8-6 shows an example of status control help from the Fluke 45 instrument driver.

= Help Editor: Status =] E3

File Edt Tool: ‘wWindow Help

File: c::tempFl45.fp
Window Mame: Initialize

Control Marne: Status

Eeports the status of this= operation. -

To obtain a text description of the status code. or if the
returted code i= not listed below, call the Fl45 error message
function. To obtain additional information concerning the error
condition, use the F145_GetErrorInfo and Fl45_ ClearErrorInfo
functions.

Status Codes:

Status Description

0 Ho error (the call was successful).

JFFFO000S5 The specified termination character was read.
3FFF0006 The specified number of bytes was read.

FFFCO0101 ID Query not supported.
JFFC0102 Reset not supported.

Figure 8-6. Fluke 45 Function Panel Status Control Help

The .doc File

The.doc file is an ASCII text file that contains the following information.
« A brief description of the instrument
« A function tree layout
< Assumptions made by the driver developer
* Alist of the LabWindows/CVI libraries that are referenced in the driver
* A description of each function, including the following:
— Syntax
—  Purpose
— Parameter types
— Function type
— Error codes
e A description of each attribute
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You should give thedoc file the same base filename as the file for the instrument driver.

You can generate.doc file using theGenerate Documentationcommand in th®ptions
menu of the Function Tree Editor window.

Programming Guidelines for VXI Instruments

When developing drivers for VXI register-based devices, you must consider the following:

* When you create a driver from a template, the driver contains the
Prefix _ReadInstrData  andPrefix _WritelnstrData functions. These functions
enable the instrument driver user to transfer character data to the instrument. You must
delete the functions from the function panel file when you develop a driver for a
register-based device.

» Range table entries include a command value field. Instrument drivers for register-based
devices use this field to store the register value that corresponds to the entry in the range
table.

Instrument Driver Checklist

All instrument drivers you add to the LabWindows/CVI Instrument Library must conform
to the recommendations for programming style, error handling, function tree organization,
function panels, and online help. The following form is an abbreviated version of the form
used to check all instrument drivers that are submitted for inclusion in the LabWindows/CVI
Instrument Library. Use this form to verify that your instrument driver is complete and
correct.
I. Function Tree
A. Has a logical structure and follows the instrument driver internal design model.
B. Has all required instrument driver functions.
C. Contains a function panel window for every user-callable function.
D. Has help text for all function tree nodes.
II. Each Function Panel
A. Has an Instrument Handle control in the lower left corner.

B. Has a Status return value control in the lower right corner.

C. Presents all controls in a neatly organized manner.
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D. Defines a reasonable default value or no default value, whichever is appropriate,
for each control.

E. Uses the proper display format for each control, such as hexadecimal format for
controls that represent the contents of status registers.

_____F. Help text:
1. Exists for the function and for all controls.
2. Isin the correct format, which includes:
______a. Description
_ b. valid range and default value

c. The status control help has all error/warning status codes that
the function might return.

_____ 3. You have deleted all modification instructions.
Ill. Source File
_____A.lIncludes standard instrument driver comments:
1. Instrument manufacturer and name
____ 2. Author identification
__ 3. Modifications history
_____B.Includes theisa.h and instrument driver header files.
_____ C. Declares all functions that are not user-callabiatis
____ D. Contains declarations for osstatic ~ functions.
_____E. Defines ID constants and values only for hidden attributes.
____F. Correctly defines the prototype for each user-callable function:
1. Includes theVI_FUNC macro before the function name.
2. Uses only VISA data types for parameters.

3. Defines the return value type\@Status
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4. Declares arrays with square brackgtsg,(such as/iReal64
readingArray[]
___ G. Uses the following structure for each user-callable function:
1. Locks and unlocks the instrument driver session.
2. Checks parameters when necessary.

3. Calls thévi_Get/SetAttribute functions outside
simulating/non-simulating blocks.

4. Performs direct instrument I/O in a non-simulating block.

5. Creates and returns simulated data for output parameters when
necessary.

______ 6. Calls the internd#refix _CheckStatus function.
______H.Uses VISA for all instrument 1/O, if possible.
1. Correctly uses théScanf andviRead operations.
_____|. Correctly scans or formats binary instrument data for multiplatform use.
_____J. Checks aican function calls for errors.
K. Reports all errors using appropriate error codes.
L. Uses the IVI error macros properly.
______M.Does not modify the contents of static range tables programmatically.

N. Does not perform screen 1/O, such as writing to the Standard Output, reading
from the Standard Input, or calling the LabWindows/CVI User Interface library.

0. Never calls thexit function.

_____P. Includes complete and descriptive comments.
Q. You have deleted all modification instructions.
IV. Include file

_____A.lIncludes thepptype.h andivi.nh  header files.

B. Declares only user-callable instrument driver functions.
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____ C. Defines ID constants and values only for public attributes.
___ D. Defines all necessary constants including attribute values and error codes.
_____E. Caorrectly formats function prototypes:

1. Include the macro/I_FUNC before the function name.

2. Uses only VISA data types for function parameters.

3. Defines the return value type\aStatus

4. Declares arrays with square brackgt3,(such a¥/iReal64
readingArray[]

______F. You have deleted all modification instructions.

V. Document file

_____A.The LabWindows/CVI-generated document file is properly edited.
_____B. Unsupported platform information is removed.

C The document file contains no redundant information such as variable name and
variable type.
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Required Instrument
Driver Functions

This chapter contains information and function descriptions for required instrument driver

functions.

Required Instrument Driver Function Overview

Each IVI instrument driver must implement a common set of sixteen functions. These

functions are called thequiredfunctions.

The required functions are grouped into three categories:

Initialize/Close functions.

Prefix
Prefix
Prefix
Prefix
Prefix

_init

_InitWithOptions

_lvilnit (for class driver)
_Close

_lviClose  (for class driver)

Utility functions.

Prefix
Prefix
Prefix
Prefix
Prefix

_self_test
_reset
_revision_query
_error_query
_error_message

© National Instruments Corporation 9-1
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Required Instrument Driver Functions — Required Instrument Driver Function Reference

Wrappers for IVI Library functions.
e Prefix _GetErrorinfo

e Prefix _ClearErrorinfo

e Prefix _LockSession

e Prefix _UnlockSession

e Prefix _ReadlnstrData

e Prefix _WritelnstrData

Except forPrefix _Ivilnit andPrefix _IviClose , all the required functions are
user-callable. The instrument driver must have function panels for the fourteen user-callable
functions and must have function prototypes for them in the include file. No function panels
or prototypes are necessary for grefix _Ivilnit andPrefix _IviClose  functions.

IVI instrument drivers must implement tifeefix _Ivilnit andPrefix _IviClose

functions so that users can open an instrument driver session through either a class instrument
driver or a specific instrument driver. In both class and specific instrument drivers, the

Prefix _init  function calls thePrefix _InitWithOptions function, which in turn calls

Prefix _lvilnit . Also, thePrefix _close function callsPrefix _IviClose .Ina

specific instrument driver, therefix _Ivilnit andpPrefix _IviClose functions contain

the bulk of the code that performs the initialization and closing operations for the particular
instrument. In a class instrument driver, howeverRtadix _Ivilnit and

Prefix _IviClose functions merely call the specific drivePsefix _Ivilnit and

Prefix _IviClose  functions.

This chapter contains descriptions for the Initialize/Close functions and the Utility functions,
including the implementation requirements. For the Wrapper functions, refer to the
corresponding functions in the Chapter M, Library.

Note If you use the instrument driver developer wizard to create your instrument driver,

the source file that the wizard generates contains the required functions with as
much of the implementation source code as possible and with comments
explaining how to complete the functions.

Required Instrument Driver Function Reference
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Prefix_init

ViStatus status = _VI_FUNC Prefix _init (ViRsrc resourceName,
ViBoolean idQuery, ViBoolean reset,
ViSession *vi);

Purpose
When you use an instrument driver, you must callRteéix _init or
Prefix _InitWithOptions function first.Prefix _init  performs the following

initialization actions:
* Creates a new IVI instrument driver session.

* Opens a session to a device using the interface and address you specify in the
resourceNameparameter.

» If you passvl_TRUE for theidQuery parameter, the function queries the instrument for
its ID and verifies that the instrument driver supports the particular instrument.

» If you passvI_TRUE for theresetparameter, the function resets the instrument to a
known state.

» Configures the I/O interface to the instrument.

e Sends default setup commands to the instrument to configure settings for the proper
operation of the instrument driver. The default setup commands might include turning
headers on or off or using the long or short form for queries.

* Returns &/iSession handle that you use to identify the session in all subsequent calls
to the instrument driver.

TheresourceNameparameter is an resource descriptor string that identifies the I/O interface
and configuration information specific to the interface. The following table shows the
grammar of the resource descriptor strings for GPIB, VXI, and serial instruments. The
grammar indicates optional parameters in square brackets ([]).

Interface Grammar
GPIB GPIB[board]::primary addresf:secondary
addresy{::INSTR]
VXI VXI[ board]:: VXI logical addresg:INSTR]
GPIB-VXI GPIB-VXI[board[:: GPIB-VXI primary addregs VXI logical
addresg:INSTR]
Serial ASRL<port>::INSTR
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Use the GPIB keyword for GPIB instruments. Use the VXI keyword for either embedded or
MXIbus controllers. Use the GPIB-VXI keyword for a GPIB-VXI controller. Use the ASRL
keyword for serial instruments. If you do not specify a board, the function uses 0. If you do

not specify a secondary address, the function uses 31, which indicates no secondary address.

The following table contains example resource descriptors and their meanings.

Resource Descriptor Meaning
GPIB::22::INSTR GPIB board 0, primary address 22 no secondary addre
GPIB::22::5::1INSTR GPIB board 0, primary address 22 secondary address
GPIB1::22::5::1INSTR GPIB board 1, primary address 22 secondary address
VXI::64::INSTR VXl board 0, logical address 64
VXI1::64::INSTR VXI board 1, logical address 64
GPIB-VXI::64::INSTR GPIB-VXI board 0, logical address 64
GPIB-VXI1::64::INSTR GPIB-VXI board 1, logical address 64
ASRL2::INSTR COM port 2
Parameters
Input
Name Type Description
resourceName ViRsrc Instrument Description Examples:
VXI::5
GPIB-VXI::128:(INSTR
idQuery ViBoolean if VI_TRUE, perform in-system verification
if VI_FALSE, do not perform in-system
verification
reset ViBoolean if VI_TRUE, perform reset operation
if VI_FALSE, do not perform reset operation
Output
Name Type Description
Vi ViSession Unique identifier for an IVI session
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Name Type

Description

status ViStatus

This is the operational return status. It retur

either a completion code or an error code a

follows.

NS

)

open a session

Completion Code Description Set By
VI_SUCCESS Session opened successfully
VI_WARN_NSUP_ID_QUERY Identification query not supported Driver
VI_WARN_NSUP_RESET Reset operation not supported Driver

Error Codes Description Set By

VI_ERROR_FAIL_ID_QUERY Instrument identification query Driver
failed

VI_ERROR_PARAMETER?2 idQuery parameter out of range | Driver

VI_ERROR_PARAMETER3 reset parameter out of range Driver

VI_ERROR_INV_RSRC_NAME Invalid resource specified; parsing VISA
error

VI_ERROR_INV_ACC_MODE Invalid access mode VISA

VI_ERROR_RSRC_NFOUND Insufficient location information or]  VISA
resource not present in the syste

VI_ERROR_ALLOC Insufficient system resources to VISA

Implementation Requirements

Report an error if the user passgdNULL for the address of the output parameter.
, passing an empty string for thptionsString

Otherwise, calPrefix _InitWithOptions
parameter.

© National Instruments Corporation 9-5
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Prefix_InitWithOptions

ViStatus status = Prefix _InitWithOptions (ViRsrc resourceName,
ViBoolean idQuery, ViBoolean reset,
ViString optionsString, ViSession *vi);

Purpose
When you use an instrument driver, you must callAteéix _init  or
Prefix _InitWithOptions function first.Prefix _InitwithOptions performs the

same actions a&efix _init , but it also allows you to set the initial the value of certain
inherent VI attributes.

Note Refer toPrefix_ init for a description of the actions, parameters, and error
codes that are common t@refix_  InitWithOptions and Prefix_  init
This function description documents only the features that are unique to
Prefix_  InitWithOptions

You can use theptionsString parameter to set the initial value of certain VI attributes for
the session. The following table lists the attributes, their default initial values, and the name
you use in this parameter to identify the attribute.

Name Attribute Default Value
RangeCheck IVI_ATTR_RANGE_CHECK VI_TRUE
QuerylInstrStatus IVI_ATTR_QUERY_INSTR_STATUS VI_TRUE
Cache IVI_ATTR_CACHE VI_TRUE
Simulate IVI_ATTR_SIMULATE VI_FALSE
RecordCoercions IVI_ ATTR_RECORD_COERCIONS VI_FALSE
DriverSetup IVI_ATTR_DRIVER_SETUP "

If you passv/I_NULL or an empty string for this parameter, the session uses the default values.
You can override the default values by assigning a value explicitly in a string you pass for this
parameter.

The format of an assignment i$ydme=Value' whereNameis the first column in the table
above.Prefix _InitWithOptions interprets thé&lameandValuefields in a
case-insensitive manner.

For theVviBoolean attributesValuecan be any of the following:

¢ To set the attribute t@l_TRUE, useVI_TRUE, True, or 1.

* To set the attribute t@l_FALSE, useVIl_FALSE, False, or 0.
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For DriverSetup, the valid values are entirely dependent on the particular instrument driver.
Many drivers do not use the DriverSetup string.

To set multiple attributes, separate the assignments with commas.

You do not have to specify all of the attributes. If you do not specify one of the attributes, the
session uses the default value.

Additional Error Codes
The following table lists the error codes tiRatfix _InitWithOptions can return,
excluding the error codes that appear in the function descriptierefix _init . All codes
in the table pertain to errors in thptionsString parameter.

Error Code Description

IVI_ERROR_MISSING_OPTION_NAME optionsString contains an entry without g
name. For examplé=True”

IVI_ERROR_MISSING_OPTION_VALUE optionsString contains an entry without g
value. For exampleCache=".

IVI_ERROR_BAD_OPTION_NAME optionsString contains an entry with an
unknown option name.

IVI_ ERROR_BAD_OPTION_VALUE optionsString contains an entry with an
unknown option value.

Implementation Requirements
Return an error if the user pass#sNULL for the address of the output parameter.

Call Ivi_SpecificDriverNew to create the VI session. Passap&ionsString parameter
through tolvi_SpecificDriverNew . Ivi_SpecificDriverNew validates the
optionsString and sets the attributes to the values the user specifies in the string.

Then callPrefix _Ivilnit to perform the bulk of the initialization actions.

Upon success, return the VI session you obtain fkbr8pecificDriverNew in thevi
output parameter.

Upon failure, returivl_NULL in thevi output parameter, unless the user pagsedULL for
the address of the parameter. AlsdyiifSpecificDriverNew succeeded, call
Ivi_Dispose  on the session handle thwit SpecificDriverNew returned.
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Prefix_Ilvilnit

ViStatus status = Prefix _Ivilnit (ViRsrc resourceName, ViBoolean idQuery,
ViBoolean reset, ViSession vi);

Purpose
Contains the bulk of the code to initialize an instrument driver session.
Prefix _InitWithOptions callsPrefix _lvilnit after it calls
Ivi_SpecificDriverNew to create the IVI session. Also, tReefix _Ivilnit functions

in class drivers call therefix _Ivilnit functions in specific drivers. This allows a user to
open an IVI session to an instrument from a class driver or a specific driver.

Note Refer toPrefix _init  for a description of the initialization actions and
parameters. This function description documents only the implementation
requirements forPrefix _Ivilnit

Implementation Requirements

Call lvi_BuildChannelTable to specify the set of valid channel strings for the instrument.
If the instrument does not have multiple channels, spétifyfor the channel strings.

Create all of the attributes you want to use, excluding the inherent IVI attributes. If you are
developing your driver according to a class definition, create the class attributes that you want
to use. Generally, you should create the attributes in an inferefixl _InitAttributes

function. If you use the instrument driver developer wizard, the wizard creates this function
for you. You must have this function in your source file to be able to use the attribute editor.

If simulation is disabled, create the I/O session, and sé/th&TTR_10_SESSION

attribute. Configure the 1/O interface. Set tlie ATTR_SUPPORTS_WR_BUF_OPER_MODE
attribute tovi_TRUE if the instrument can accept commands and data that the driver sends to
it using VISA buffered 1/O.

If the resetparameter i&¥I_TRUE, call Prefix _reset . Otherwise, if not simulating,
send the default setup commands to the instrument. It is best to have an internal
Prefix _DefaultinstrSetup function for this purpose becauBesfix _reset also
sends the default setup commands.

If theidQuery parameter i¥1_TRUE and simulation is disabled, verify the identity of the
instrument if possible. For IEEE 488.2 compatible instruments, send usNhquery. For

VXI register-based instruments, check the manufacturer ID and model number. Return an
error if the instrument is not one that the driver supports.
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Finally, check the status of the instrument. Typically, you do this through by calling an
internalPrefix _CheckStatus function. The instrument driver developer wizard generates
the internalPrefix _CheckStatus function for you. The internatrefix _CheckStatus

function calls the check status callback if status checking is enabled, simulation is disabled,
and the driver has performed instrument 1/O since the last time it queried the instrument

status.

If a failure occurs after you open the 1/O session, close the I/O session and set the
IVI_ATTR_IO_SESSION parameter back to 0.
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Prefix_close

ViStatus status = _VI_FUNC Prefix_  close (ViSession vi);

Purpose

When you are finished using an instrument driver session, you must cadéfive _close .
Prefix _close performs the following actions.

*  Closes the instrument 1/O session.
« Destroys the IVI session and all of its attributes.
* Deallocates any memory resources used by the IVI session.

You might also want to put the instrument into an idle state before closing the 1/0 session. For
example, a switch driver might disconnect all switches.

Parameter
Input
Name Type Description
Vi ViSession Unique identifier for an IVI session.
Return Values
Name Type Description
status ViStatus This is the operational return status. It returns
either a completion code or an error code as
follows.
Completion Code Description Set By
VI_SUCCESS Session closed successfully
Error Code Description Set By
VI_ERROR_INV_SESSION The given session is invalid VISA
VI_ERROR_CLOSING_FAILED Unable to deallocate the previous| VISA
allocated data structures
corresponding to this session
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Implementation Requirements
First calllvi_LockSession to lock the IVI session.

Call pPrefix _IviClose
Call Ivi_UnlockSession to unlock the VI session.

Finally, calllvi_Dispose  on the IVI session. It is very important to unlock the VI session
beforecalling Ivi_Dispose

Ivi_Dispose  destroys the instrument driver session and all of its attributes. It also
deallocates any memory blocks that you associated with the session when you called
Ivi_Alloc orlvi_RangeTableNew . Prefix _IviClose performs all the other clean-up
operations.
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Prefix_IviClose

ViStatus status = Prefix _IviClose (ViSession vi);

Purpose
Performs all the clean-up operations for closing an instrument driver session, except for
destroying the IVI session. Theefix _close functions in both specific and class
instrument drivers calPrefix _IviClose . This allows a user to open and close an VI
session to an instrument from a class driver or a specific driver.

Implementation Requirements
Set the instrument to an idle state, if that is appropriate.

Close the 1/0 session and $ét ATTR_IO_SESSION to 0.

If you have any hiddewiAddr attributes that point to memory that you dynamically
allocated, free the memory.
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Prefix_reset

ViStatus status = _VI_FUNC Prefix_ reset (ViSession vi);

Purpose
Places the instrument in a known state. In an IEEE 488.2 instrumenRtethe reset
function sends the command stringST" to the instrumentrefix_  reset also sends the
default setup commands to the instrument to configure settings for the proper operation of the
instrument driver. You can either call tReefix_  reset function separately, or you can
select it to be called from threfix _ init  function.

Parameter
Input
Name Type Description
Vi ViSession Unique identifier for an IVI session.
Return Values
Name Type Description
status ViStatus This is the operational return status. It returns
either a completion code or an error code as
follows.
Completion Code Description Set By
VI_SUCCESS Reset successful
VI_WARN_NSUP_RESET Reset operation not supported Driver
Error Code Description Set By
VI_ERROR_INV_SESSION The given session is invalid VISA
VI_ERROR_TMO Timeout expired before operation| VISA
completed
VI_ERROR_RAW_WR_PROT_VIOL Violation of raw write protocol VISA
occurred during transfer
VI_ERROR_BERR Bus error occurred during transfe| VISA
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Error Code Description Set By

VI_ERROR_NCIC The interface associated with the| VISA
givenvi is not currently the
controller in charge

VI_ERROR_NLISTENERS No Listeners condition is detecte( VISA

Implementation Requirements
Call Ivi_LockSession to lock the IVI session.

If simulation is disabled, send the reset command to the instrument. On IEEE 488.2
instruments, you do this by sending tRST command. Remember to call
Ivi_SetNeedToCheckStatus with VI_TRUE before you perform the instrument I/O.

Send the default setup commands to the instrument. It is best to have an internal
Prefix _DefaultinstrSetup function for this purposeRrefix _lvilnit must call
Prefix _DefaultinstrSetup when it does not calrefix _Reset .

Finally, calllvi_UnlockSession to unlock the VI session.

Be sure to document the state in whichPhefix _reset function places the instrument.
Include the information in the function panel help for #nefix _reset function.
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Prefix_self test

ViStatus status = _VI_FUNC Prefix_  self_test(ViSession vi,
Vilntl6 * testResult, ViChar testMessage(]);

Purpose
Causes the instrument to perform a self-testfix  self test  waits for the instrument to
complete the test. It then queries the instrument for the results of the self test and returns the
results to the user.

Parameter
Input
Name Type Description
Vi ViSession Unique identifier for an IVI session.
Output
Name Type Description
testResult Vilnt16 Numeric result from self-test operation
0 = no error (test passed)
testMessage ViChar array | Self-test status message

Return Values

Name Type Description
status ViStatus This is the operational return status. It returns
either a completion code or an error code as
follows.
Completion Code Description Set By
VI_SUCCESS Self test successful
VI_WARN_NSUP_SELF TEST Self-test operation not supported| Driver
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Error Code Description Set By
VI_ERROR_INV_RESPONSE Error interpreting instrument Driver
response
VI_ERROR_INV_SESSION The given session is invalid VISA
VI_ERROR_TMO Timeout expired before operation| VISA
completed
VI_ERROR_RAW_WR_PROT_VIOL Violation of raw write protocol VISA
occurred during transfer
VI_ERROR_RAW_RD_PROT_VIOL Violation of raw read protocol VISA
occurred during transfer
VI_ERROR_BERR Bus error occurred during transfe| VISA
VI_ERROR_NCIC The interface associated with the| VISA

givenvi is not currently the
controller in charge

VI_ERROR_NLISTENERS No Listeners condition is detecteq VISA

Implementation Requirements
Report an error if the user pass#sNULL for either of the output parameters.

Call Ivi_LockSession to lock the IVI session.

If simulation is disabled, send the self-test command to the instrument. On IEEE 488.2
instruments, you do this by sending the *TST command. Then read the results from the
instrument into théestResultandtestMessageutput parameters.

If simulation is enabled buti_UseSpecificSimulation returnsvl_TRUE, set the
testResultoutput parameter to 0, and copip error.” into thetestMessageoutput
parameter.

Call your internalPrefix _CheckStatus  function.
Finally, calllvi_UnlockSession to unlock the VI session.

If the instrument cannot perform a self-test operation, you should still include the function in
the driver and return the warniig WARN_NSUP_SELF_TEST
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Prefix_error_query

ViStatus status = _VI_FUNC Prefix_  error_query (ViSession vi,
Vilnt32 * errCode, ViChar errMessagel]);

Purpose
Queries the instrument and returns the instrument-specific error information.

Generally, you call this function after another function in the instrument driver returns the
IVI_ERROR_INSTR_SPECIFIC error code. The driver returns

IVI_ERROR_INSTR_SPECIFIC when the instrument’s status register indicates that the
instrument’s error queue is not emp®yefix _error_query  extracts the first error out of

the instrument’s error queue. For instruments that have status registers but no error queue, the
driver simulates an error queue in software.

Parameter
Input
Name Type Description
Vi ViSession Unique identifier for an IVI session.
Output
Name Type Description
errCode Vilnt32 Instrument error code
errMessage ViChar array | Instrument error message

Return Values

Name Type Description
status ViStatus This is the operational return status. It returns
either a completion code or an error code as
follows.
Completion Code Description Set By
VI_SUCCESS Error query successful
VI_WARN_NSUP_SELF TEST Self-test operation not supported| Driver
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Error Code Description Set By
VI_ERROR_INV_RESPONSE Error interpreting instrument Driver
response
VI_ERROR_INV_SESSION The given session is invalid VISA
VI_ERROR_TMO Timeout expired before operation| VISA
completed
VI_ERROR_RAW_WR_PROT_VIOL Violation of raw write protocol VISA
occurred during transfer
VI_ERROR_RAW_RD_PROT_VIOL Violation of raw read protocol VISA
occurred during transfer
VI_ERROR_BERR Bus error occurred during transfe| VISA
VI_ERROR_NCIC The interface associated with the| VISA
givenvi is not currently the
controller in charge
VI_ERROR_NLISTENERS No Listeners condition is detecte( VISA

Implementation Requirements

Report an error if the user pass#sNULL for either of the output parameters.

If the instrument has status registers and an error queue, do the following.

1. Calllvi_LockSession

to lock the IVI session.

2. If simulation is disabled, send the error query command to the instrument. On

IEEE 488.2 instruments, you do this by sending#¥ST:ERR? command. Then read

the results from the instrument into tm@Code anderrMessageoutput parameters.

3. If simulation is enabled buti_UseSpecificSimulation
errCode output parameter to 0, and copip error.”

parameter.
4. Calllvi_UnlockSession

LabWindows/CVI Instrument Driver Guide
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Some instruments have status registers but no error queue. The act of reading the status
registers clears the error information. For such instruments, the check status callback must
call Ivi_QueuelnstrSpecificError to add the error information to a software error
gueue whenever the status registers indicate an erroPréfde _error_query  function

must do the following:

1. Calllvi_LockSession to lock the IVI session.

2. Calllvi_InstrSpecificErrorQueueSize to determine if the software error queue
is empty. If it is empty, call the check status callback and then
Ivi_InstrSpecificErrorQueueSize again to determine if the software error queue
is still empty.

3. Ifthe software queue is not empty, ¢allDequeuelnstrSpecificError to extract

the error information into therrCode anderrMessageparameters.

4. Otherwise, set therrCode output parameter to 0, and copyo error.” into the
errMessageoutput parameter.

5. Calllvi_UnlockSession to unlock the IVI session.

If the instrument cannot perform an error query, you should still include the function in the
driver and return the warning_WARN_NSUP_ERROR_QUERY
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Prefix_error_message

ViStatus status = _VI_FUNC Prefix_  error_message (ViSession vi,
ViStatus errCode, ViChar errMessagel));

Purpose
Translates the error return value from an instrument driver function to a user-readable string.
Parameter
Input
Name Type Description
Vi ViSession Unique identifier for an IVI session. Can be
VI_NULL
errCode ViStatus Instrument driver error code
Output
Name Type Description
errMessage ViChar array | Instrument driver error message

Return Values

Name Type Description

status ViStatus This is the operational return status. It returns
either a completion code or an error code as
follows.

Completion Code Description Set By
VI_SUCCESS Error message successful
VI_WARN_UNKNOWN_STATUS The status code passed to the Driver

operation could not be interpreteq
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Implementation Requirements
Your Prefix _error_message function must accept a valueof NULL for thevi
input parameter. This allows the user to call the function even ®iteéin _init  or
Prefix _InitWithOptions fails. On the other hand, report an error if the user passes
VI_NULL for the address of trerrMessageoutput buffer.

If your driver defines its own error codes, define a static string/value table containing the error
codes and message strings. UseistringValueTable typedef inivi.h . Terminate
the table with an entry that hes NULL in both fields.

If the vi parameter is notI_NULL, call Ivi_LockSession to lock the IVI session.

Call thelvi_GetSpecificDriverStatusDesc function. Pass the address of your error
string/value table as the last parameter. If your driver does not have its own error codes, pass
VI_NULL for the last parameter.

If the vi parameter is notl_NULL, call lvi_UnlockSession to unlock the IVI session.
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ViStatus status = _VI_FUNC

Purpose
Obtains the following information:

Prefix_

revision_query (ViSession vi,

ViChar driverRevV[], ViChar instrRev[])

¢ The revision of the instrument driver

* The firmware revision of the instrument you are currently using

Parameter
Input
Name Type Description
Vi ViSession Unique logical identifier to a session with ar
instrument
Output
Name Type Description
driverRev ViChar array Instrument driver revision
instrRev ViChar array Instrument firmware revision
Return Values
Name Type Description
status ViStatus This is the operational return status. It retur
either a completion code or an error code a
follows.
Completion Code Description Set By
VI_SUCCESS Revision query successful
VI_WARN_NSUP_REV_QUERY Revision query not supported Driver
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Error Code Description Set By
VI_ERROR_INV_RESPONSE Error interpreting instrument Driver
response
VI_ERROR_INV_SESSION The given session is invalid VISA
VI_ERROR_TMO Timeout expired before operation| VISA
completed
VI_ERROR_RAW_WR_PROT_VIOL Violation of raw write protocol VISA
occurred during transfer
VI_ERROR_RAW_RD_PROT_VIOL Violation of raw read protocol VISA
occurred during transfer
VI_ERROR_BERR Bus error occurred during transfe| VISA
VI_ERROR_NCIC The interface associated with the| VISA

given vi is not currently the
controller in charge

VI_ERROR_NLISTENERS No Listeners condition is detecteq VISA

Implementation Requirements
Report an error if the user pass#sNULL for either of the output parameters.

Call lvi_LockSession to lock the IVI session.

Call Ivi_GetAttributeViString on thelVI_ATTR_DRIVER_REVISION attribute to get
the driver revision string into thdriverRev output parameter.

If simulation is disabled, send the revision query command to the instrument. On IEEE 488.2
instruments, you do this by sending the *IDN command. Then read the results from the
instrument intdnstrRev output parameter. Remember to call

Ivi_SetNeedToCheckStatus with VI_TRUE before you perform the instrument 1/O.

If simulation is enabled buii_UseSpecificSimulation returnsvl_TRUE, copy"No
revision information available while simulating.” into theinstrRev output
parameter.

Call your internalPrefix _CheckStatus function.

Call Ivi_UnlockSession to unlock the IVI session.
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This chapter shows you how to create an IVI instrument driver. The examples in this chapter
can serve as models for your instrument driver development.

This chapter illustrates the following procedures:
» Example 1—Creating driver files with the Instrument Driver Development Wizard
» Example 2—Editing instrument driver attributes
— Modifying attributes that the wizard creates
— Maodifying attribute callback functions
— Deleting attributes that the instrument does not use
» Example 3—Editing high-level instrument driver functions
— Editing instrument driver functions the wizard creates
— Deleting instrument driver functions that the instrument does not use
* Example 4—Adding new attributes and functions
* Example 5—Creating the instrument driver documentation
— Creating the instrument drivefoc file
— Creating Windows Help
* Example 6—Modifying an existing VI driver to work with a new instrument

Examples 1 through 5 build upon each other. Together, they illustrate all the steps to create a
complete VI instrument driver. These examples use the Fluke 45 Digital Multimeter—a
GPIB message-based device. For simplicity, these examples implement only a subset of the
capabilities of the Fluke 45. The examples show how to create the following functions and
attributes.

« All the functions that IVl and VX@lugé&play require

e TheFl45 Fetch function

*  TheFl45_ConfigureHold function

* The attributes for the measurement function, hold enable, and hold threshold.

You do not always have to start with the procedure that Example 1 illustrates. In many cases,
you can modify an existing driver for a similar instrument. Example 6 shows how to use the
wizard to generate new instrument driver files from an existing driver.
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Example 1—Creating IVI Instrument Driver Files
with the Instrument Driver Development Wizard

To create your IVI instrument driver, you first use the Instrument Driver Development Wizard
to create the driver files. To invoke the wizard, selecCtieate VI Instrument Driver

command from th&ools menu. Through a series of panels, the wizard prompts you for the
type of driver you want to create, general instrument information, the common operations
your driver supports, and the commands and expected responses your instrument uses for
common driver operations. Click on tNext button on the welcome panel to begin.

21 Instrument Driver Wizard - Select an Instrument Driver

—
—
!E.. ® Create Mew Driver
g Ensme“i " Create Driver Based on Existing Driver
= Driver
.= -
= BE\‘EIDi]mERt 140 |nterface Tvp
= Wizard
- IR | General Purpose =
r— Serial
- Wl - message bazed Power Supply
= Wl - reqizter based Dscillozcope
Devicatlet Switch
= =

< Back | Newxt > I Cancel

Figure 10-1. Select an Instrument Driver Panel

Enter the following information in the wizard panel.

e Select the Create New Driver option.

» Select GPIB in the I/O Interface list box.

e Select Digital Multimeter in the Type of Instrument list box

After you enter this information, the Select an Instrument Driver panel appears as shown in
Figure 10-1. Click on thélext button to continue. At any time, you can click on Bagk
button to return to a previous panel and change the information.
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& Instrument Driver Wizard - General Information

Inztrument Mame Ingtrument Prefis

Fluke 45 Digital Multimeter Fl45

Developer Infarmation

Mame Phane
Cornpany Fax

I

c:htemp | Browse |

< Back | Mest » I Cancel

Figure 10-2. General Information Panel

Enter the general instrument driver information as follows.
»  EnterFluke 45 Digital Multimeter in the Instrument Name control.

* EnterFl45 in the Instrument Prefix control.

« Enter your name, company, phone number, and fax number in the Developer Information
section.

»  Click on theBrowse button to select a target directory for the new instrument driver.

After you enter this information, the General Information panel appears as shown in
Figure 10-2. Click on th&lext button to continue.
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&0 Instrument Driver Wizard - General Command Striings
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Figure 10-3. General Command Strings Panel

As part of the initialization operation, instrument drivers typically set the instrument to a
default state. The default state configures the instrument so that instrument driver functions
operate correctly. You specify the default setup command string in the Default Setup
Command control. The Fluke 45 does not require the instrument driver to send a default setup
command string. Delete the contents of the Default Setup Command control.

IVI drivers use channel strings to identify the channels of an instrument. Enter the channel
strings you want to use for your instrument in the Channel List String control. Use commas
to separate multiple channel strings. For a multi-channel instrument, you typically use
channel strings such as2, 3, 4, or Al throughA4 andDO0 throughD15. If your instrument

has a front panel, you might want to use the channel names from the front panel.

For the Fluke 45 and all other single-channel devices, entethe Channel List String
control.

After you enter this information, the General Command Strings panel appears as shown in
Figure 10-3. Click on thalext button to continue.
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& Instrument Driver Wizard - Standard Operations

Select the operations that are supported by pour inztrument

<

|dentification Quen

[+ Beset

[+ Self-Test

[« Eirmware Revision Quern

< Back | Mest » I Cancel

Figure 10-4. Standard Operations Panel

The Standard Operations panel, shown in Figure 10-4, allows you to select which standard
operations your instrument supports. The Fluke 45 supports the identification query, reset,
self-test, and firmware revision query operations, but it does not support an error query
operation. Deselect the Error Query option.

Click on theNext button to continue. The following panels prompt you for the commands and
response formats that the instrument uses to implement the operations you select.
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&0 Instrument Driver Wizard - ID Query

Expected ID Query Besponse
FLIJKE. 45
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Figure 10-5. 1D Query Panel

The*IDN? command instructs the Fluke 45 to return its identification string. The driver uses
the first portion of this string to determine if it is talking to the correct type of instrument.

e Enter*IDN? in the ID Query Command control. This is the default.
¢ EnterFLUKE, 45 in the Expected ID Query Response control.

After you enter this information, the ID Query panel appears as shown in Figure 10-5. Click
on theNext button to continue.
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& Instrument Driver Wizard - Reset

LabWindows'/CVI
.
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Figure 10-6. Reset Panel

The*RST command resets the Fluke 45. EA®ST in the Reset Command control. This is
the default.

After you enter this information, the Reset panel appears as shown in Figure 10-6. Click on
the Next button to continue.
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&0 Instrument Driver Wizard - Self Test
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Figure 10-7. Self-Test Panel

The*TST? command instructs the Fluke 45 to perform its internal self-test and return the
result. The Fluke 45 returns the self-test result as a code.

« Enter*TST? in the Self-Test Command control. This is the default.
« Select Self-Test Code from the Self-Test Response Contents list.
¢ Selectwhdfrom the Format Choices list.

The Format String indicator displays the format string that VISA uses to interpret the
instrument’s response. Thehdformat string is the VISA format specifier for a 16-bit integer.

After you enter this information, the Self Test panel appears as shown in Figure 10-7. Click
on theNext button to continue.
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& Instrument Driver Wizard - Revision

Format Choices
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Figure 10-8. Revision Panel

The response to tHeON? command also includes the revision of the Fluke 45 instrument.
+ Enter*IDN? in the Revision Command control. This is the default.

»  Select¥s,%s,%s,revision\n(SCPI format) from the Format Choices list. This is
the default.

The Format String indicator displays the format string that VISA uses to interpret the
instrument’s response. This format string instructs VISA to ignore everything in the response
up to the third comma and then to read the remainder of the response until it encounters a
linefeed.

After you enter this information, the Revision panel appears as shown in Figure 10-8. Click
on theNext button to continue.

© National Instruments Corporation 10-9 LabWindows/CVI Instrument Driver Guide



Chapter 10 Instrument Driver Examples

&0 Instrument Driver Wizard - Test

To test pour ingtrument, supply the fallowing infarmation and
click run tests.

To generate and dizplay the instrument driver fles, click nest,
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Figure 10-9. Test Panel

If you have a Fluke 45 instrument available and can connect it to the computer, the wizard
tests the commands you enter in the previous panels by sending the commands to the
instrument and displaying the responses.

Run the test as follows:
« Enter the address of your instrument in the GPIB Address control.
« Enter0 in the Reset Delay (s) control.

e The Fluke 45 takes 15 seconds to perform the self-test operationlEimehe Self-Test
Delay (s) control.

After you enter this information, the Test panel appears as shown in Figure 10-9. Click on the
Run Testsbutton.
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o1 Test Results
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Figure 10-10. VI Test Results Panel

Figure 10-10 shows the Test Results panel. This panel displays the operations the test
performs and the results of these operations. Click obdme button to return to the
previous panel.

If any of the operations generate errors, or the responses are not as you expect, you can click
on theBack button to return to the corresponding panel and change the information. You can
then click on théNext button to return to the Test panel to verify the new information.

When you click on thélext button on the Test panel, the wizard generates the instrument
driver files using the information you provide. The driver files ardigibe |, fl45.h

flas.fp , andfl4a5.sub  files. The resulting driver implements all the functions that VI and
VXI plugé&play require. These functions are completely operational. Refer to Chapter 9,
Required Instrument Driver Functionfor a complete list of the functions that IVI and

VXI plugé&play require. In addition, the driver has all the functions and attributes that are
common to digital multimeters. These functions and attributes have example code with
instructions on how to modify the code for a specific DMM.
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&0 Instrument Driver Wizard - Finish

Congratulations!

You have just completed the first step in building your instrument
driver. The ¥ Instrument Driver Wizard has generated a
zource file, header file, and function panel file for your
instrument bazed an the template that you selected.

The Attribute Editar iz a code generation toal that vou can uze
to complete your instrument driver source code. From the
Aftribute Editor, you can eazily navigate through the driver
zource code to find and complete the individual functions that
read and write instrument settings.

Refer ta the Instrument Driver Developer Guide for detailed
ingtructions on writing V1 ingtrument drivers. Chapter 2 provides
an overview of the [V architecture. Chapter 4 dizcusses the
Aftribute Editor. Chapter 9 provides programming guidelines.

Firish |

Figure 10-11. Finish Panel

Figure 10-11 shows the final panel of the wizard. Select the Launch Attribute Editor option
and click on thé-inish button to invoke the attribute editor.
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Example 2—Editing the Instrument Driver Attributes

As a final step, the Instrument Driver Development Wizard allows you to launch the attribute
editor. However, you can launch the attribute editor at any time by selectifdithe

Instrument Attributes command from th&ools menu. Figure 10-12 shows all the attributes
that the Instrument Driver Development Wizard created for the Fluke 45 instrument driver.

tw Edit Driver Attributes
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DRIVER_REVISION Move Down I
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SECOMDARY_ERROR
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Advanced Seszion /0

WI5A_RM_SESSION

I0_SESSION

DEFER_UPDATE
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Go To Range Table Source
R&NGE
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Figure 10-12. Edit Driver Attributes Dialog Box

The Fluke 45 driver you create using the Instrument Driver Development Wizard has
attributes that are common to most DMMs. These attributes include basic instrument
operations such as setting the measurement function, range, and resolution. They also include
advanced DMM features such as configuring the trigger count and sample count. The
attributes have example implementations for the help information, range tables, and
callbacks. Much of the driver design is already done for you.
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This example shows how to edit the attributes that the Instrument Driver Development Wizard
creates. To complete the attributes for the Fluke 45, you must:

1. Customize each attribute’s example implementation for the Fluke 45.
2. Delete the attributes that the Fluke 45 does not use.

The following section shows how to customize the measurement function attribute and delete
the attributes that the Fluke 45 does not use.

Customizing the Measurement Function Attribute

From the Edit Driver Attributes dialog box, select BUNCTIONattribute and click on the
Edit button. The Edit Attribute dialog box appears as shown in Figure 10-13.

Notice that the Instrument Driver Development Wizard has already filled in the attribute
information.

a1 Edit Attribute

FL45 ATTR_ [AEICoqinfs]

Descriptive Mame: Function |
Data Type: 2 ilntaz |
Range Table: f‘ attrFunctionF angeT able | Edit... I
Default W alue: FL45 WL DC_WVOLTS |
Proenir
Descriptian: Specifies the measurement function. &
]
Flags: Il val MOT UsER READAELE ;
IWI_val_NOT_USER_WRITABLE
II_vaAL_MULTI_CHAMMEL
IWI_vaAL_MEWER_CACHE
I WAL ALWAYS_CACHE
IVI_WAL_USE_CALLBACKS_FOR_SIMULATION o
Attributes bo lnvalidate [ FRANGE 21T
‘when Yalue Changes: AUTO_RaMGE_valLlE
~|RESOLUTION [sll) On &l
TRIGGER_SOURCE Channels
TRIGGER_DELAY
AC_MIM_FREQ ]

Advanced. . | oK I Cancel

Figure 10-13. Edit Attribute Dialog Box
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Click on theEdit button to edit the range table for the attribute. The Edit Range Table dialog
box is shown in Figure 10-14.

tu Edit Range Table

Data Type: oK |
aMiFunclionFiangeT able | iz |
C |
Table Type: Haz Minimum ~ Has Masimum  Display in Hex ﬁl
f‘ Discrete | I_ I_ I_
Cuztom Information:
WI_NULL |
Discrate Actual CmelStr Cinedt/al
FL45 Wal DC WOLTS 1 "D i .
FL45 VAL AC VOLTS 3 e 0 —| | e
FL45 WAL _DC_CURRENT 3 "DCA" i] Mew Below
FL45 WAL AC_CURRENT 4 UACA" 1]
FL45 WAL 2 WIRE_RES 5 "2WRES" 1] — Cut
FL45 WAl 4 “WIRE_RES 101 "PWRES" 1]
FL45_Wal_DIODE 102 "Dlap” a Lopy
FL45 WAL CONTINUITY 103 "COMT" a .
FL45_WAL_FRED 104 "FREQ" i ;I £
Discrete Walue: Actual Value:
FL45 VAL DC_VOLTS | 4 |
Cornmand String: Command Y alue:
"Dy | o
Help Text:
DC Yolts 4
|

Figure 10-14. Edit Range Table Dialog Box

Modify the range table as follows:

1. Delete the range table entries that contain the following values. These entries correspond
to measurement functions that the Fluke 45 does not support.
FL45_VAL_4 WIRE_RES
FL45 VAL_PERIOD
FL45 VAL TEMP C
FL45 VAL TEMP F
FL45 VAL_SIEMENS
FL45 VAL_COULOMBS

2. Change the contents of the Command String control for the remaining entries as follows:

FL45 VAL_DC_VOLTS "vDC"
FL45 VAL_AC_VOLTS "VAC"
FL45 VAL _DC_CURRENT "ADC"
FL45 VAL_AC_CURRENT "AAC"
FL45 VAL 2 WIRE_RES "OHMS"
FL45_VAL_DIODE "DIODE"
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FL45 VAL_CONTINUITY "CONT"
FL45 VAL_FREQ "FREQ"
FL45 VAL _AC_PLUS DC_VOLTS  "VACDC"
FL45 VAL_AC_PLUS_DC_CURRENT "AACDC"

After you enter this information, the dialog box appears as shown in Figure 10-15.

tu Edit Range Table

Fiange Table Mame: Data Type: oK I
attrFunctionR angeT able | $|Vilnt32 |
. . . . Cancel I
Table Type: Has Minimum  Has Maximum  Display in Heyx
f' Discrete | I_ I_ I_
Custom Informatian:
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FLag WAl DO WOLTS 1 ey a ia
FLA5 VAL AL, VOLTS ] AL ] L
FL45 WAl DC_CURREMNT 3 "anct ] Mew Below
FLA5 WAl AC_CURRENT 4 UBAC! i]
FL45 WAl 2 WIRE_RES 5 "OHMS" i] Cut
FLA5_Wal_AC_PLUS_DC_WOLTS 106 "ACDC! i]
FL45_Wal_AC_PLUS_DC_CURREMT 107 "BACDLC! i] | Copy
FL45_wal_FREQ 104 "FREQ" 1] .
FLAS_ WAL COMTINUITY 103 "CONT" i] _'l LR
Dizcrete Yalue: Actual talue:
FL4E VAL DC_VOLTS | 51
Command Sting: Command ' alue:
OC" | o
DC Valts B
]

Figure 10-15. Edit Range Table Dialog Box With Modifications

3. Click ontheOK button to return to the Edit Attribute dialog box. Click on@i¢€ button
to return to the Edit Driver Attributes dialog box. Click on &pply button to commit

the changes to the range table. Click onGlasebutton on the Edit Driver Attributes
dialog box to close the attribute editor.

For each range table entry you delete, you must also delete the corresponding value that the
flas.h  header file defines.

To delete the unused measurement function values thidilte header file defines,
perform the following steps:

1. Open the fildl45.h

2. Delete the following lines in the header file:

#define FL45_VAL_PERIOD IVIDMM_VAL_PERIOD
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#define FL45_VAL_4 WIRE_RES  IVIDMM_VAL 4 WIRE_RES

#define FL45_VAL_TEMP_C IVIDMM_VAL_TEMP_C
#define FL45_VAL_TEMP_F IVIDMM_VAL_TEMP_F
#define FL45_VAL_SIEMENS IVIDMM_VAL_SIEMENS
#define FL45_VAL_COULOMBS IVIDMM_VAL_COULOMBS

Modifying the Write and Read Callbacks
for the Measurement Function Attribute

Choose thédit Instrument Attributes command from th@ools menu to return to the
Edit Driver Attributes dialog box. Select tR&FNCTIONattribute and click on the
Expand/Collapsebutton. Select the Write Callback for theNCTIONattribute and click
on theGo To Callback Sourcebutton.

The Write Callback for thEUNCTIONattribute sends a command string to the instrument to

set the measurement function to a specific value. The callback performs the following
operations:

1. Uses the range table to look up the instrument-specific command that corresponds to the

measurement function the callback receives irvétiee parameter.
2.  Writes the command string to the DMM.

Enter the following code for the 45AttrFunction_WriteCallback function.

static ViStatus _VI_FUNC FL45AttrFunction_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attribute, Vilnt32 value)

ViStatus error = VI_SUCCESS;

ViString cmd;

checkErr (lvi_GetVilnt32EntryFromValue (value,
&attrFunctionRangeTable, VI_NULL, VI_NULL,
VI_NULL, VI_NULL, &cmd, VI_NULL));

viCheckErr (viPrintf (io, "%s;", cmd));

Error:
return error;

}

Choose thé&dit Instrument Attributes command from th&ools menu to return to the Edit
Driver Attributes dialog box. Select the Read Callback foirthieCTIONattribute and click
on theGo To Callback Sourcebutton.

The read callback for tHeUNCTIONattribute queries the instrument for the present
measurement function setting. The callback performs the following operations.
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1. Sends the FUNC1? query to the DMM. This command instructs the Fluke 45 to return
the measurement function it is currently using.

2. Reads the response from the instrument.

3. Uses the range table to look up the value that corresponds to the string the instrument
returns.

Enter the following code for thel 45AttrFunction_ReadCallback function.

static ViStatus _VI_FUNC FL45AttrFunction_ReadCallback (ViSessionvi,
ViSession io, ViConstString channelName,
ViAttr attribute, Vilnt32 *value)

ViStatus error = VI_SUCCESS;
ViChar rdBuffer[BUFFER_SIZE];
Vilnt32 rdBufferSize = sizeof(rdBuffer);

/* Read measurement function from instrument */
viCheckErr (viPrintf (io, "FUNC17?;");
viCheckErr (viScanf (io, "%#s", &rdBufferSize, rdBuffer));

checkErr (lvi_GetVilnt32EntryFromString (rdBuffer,
&attrFunctionRangeTable, value, VI_NULL,
VI_NULL, VI_NULL, VI_NULL));
Error:
return error;

Deleting Unused Attributes

The Fluke 45 is a simple DMM. It does not use all the attributes that the Instrument Driver
Development Wizard creates for DMM instrument drivers. You must delete the attributes that
the instrument does not use. SelecBH# Instrument Attributes command from th&ools

menu to invoke the attribute editor.

To delete the attributes that the Fluke 45 does not use, perform the following:

1. For each of the following attributes, select the attribute and click a@utlbutton.

SAMPLE_COUNT
SAMPLE_TRIGGER
SAMPLE_INTERVAL
TRIGGER_COUNT
TRIGGER_SLOPE
MEAS_COMPLETE_DEST
AUTO_ZERO
POWERLINE_FREQ

2. Select the Advanced Triggering group and click orthebutton.
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3. Select the Miscellaneous group and click onGhebutton.
Click on theApply button to commit these changes in the instrument driver files.

The attribute editor asks whether you want to delete the callbacks for each attribute. For
each callback, the Generate Code dialog box appears as in Figure 10-16.

o Generate Code

This function iz ho longer needed. “what do pou want to do with the existing code?

Skip sop |

Figure 10-16. Generate Code Dialog Box

Click on theDeletebutton for each callback.

6. You must also delete the range tables that correspond to the attributes. From the Edit
Driver Attributes dialog box, click on tHeange Tablesbutton. The Range Tables dialog
box appears as shown in Figure 10-17.

&1 Aange Tables

- Add Range Table
WOCRangeT able
attrich axFreql able |
attrdcMinFreqT able
attrutaleroR angeT able
attrFunctionR angeT able
attrteazCompletel estR angeT able Copy
attrPowerlineFreqR angeT able P
attrR ezolutionR angeT able A
attrS ampleCountRanageT able
attrSamplelntervalR angeT able
attrSampleT riggerR angeT able
attrTriggerCountF angeT able
attrTriggerD elayR angeT able
attrTriggerSlopeR angeT able
attrTriggerS ourceR angeT able
ohmsRangeT able

Edit Range Table

Cut

E
ok Cancel I

Figure 10-17. Range Tables Dialog Box

7. Delete each of the following range tables by selecting it in the list box and clicking on
the Cut button:

attrAutoZeroRangeTable
attrMeasCompleteDestRangeTable
attrPowerlineFreqgRangeTable
attrSampleCountRangeTable
attrSamplelntervalRangeTable
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attrSampleTriggerRangeTable
attrTriggerCountRangeTable
attrTriggerSlopeRangeTable

The Range Tables dialog box appears as shown in Figure 10-18.

ti1 Range Tables

- Add Range T able
WDCHangeT able
athachaxFreqT able | Edit Range Table
athachMinFreql able
athFunctionA angeT ablz Cut
athResolutionFangeT able
athTriggerDelayR angeT able Copy
athTriggerSourceR angeT able Past
ohrmzAangeT able raste
El
aK Cancel |

Figure 10-18. Range Tables Dialog Box with Modifications

8. Click on theOK button to return to the Edit Driver Attributes dialog box.

9. Click on theApply button to commit the range tables changes in the instrument driver
files.

10. Click on theClosebutton on the Edit Driver Attributes dialog box to close the attribute
editor.

You must also delete the values thatftheh header file defines for the range tables.

To delete the defined constants for values that the Fluke 45 does not use, perform the

following:

1. Open the fildl45.h

2. Delete the following sections of defined constants from the header file:

Section 1:
/*- Defined values for attribute FL45_ATTR_AUTO_ZERO -*/

#define FL45_VAL_AUTO_ZERO_OFFIVIDMM_VAL_AUTO_ZERO_OFF
#define FL45_VAL_AUTO_ZERO_ON IVIDMM_VAL_AUTO_ZERO_ON
#define FL45_VAL_AUTO_ZERO_ONCE IVIDMM_VAL_AUTO_ZERO_ONCE
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Section 2:
/*- Defined values for attribute FL4A5_ATTR_POWERLINE_FREQ -*/
#define FL45_VAL_50_HERTZ

#define FL45_VAL_60_HERTZ
#define FL45_VAL_400_HERTZ

IVIDMM_VAL_50_HERTZ
IVIDMM_VAL_60_HERTZ
IVIDMM_VAL_400 HERTZ

Section 3:
/* Defined value for attribute FL45_ATTR_SAMPLE_TRIGGER -*/

/* #define FL45_VAL_IMMEDIATE DEFINED ABOVE */
/* #define FL45_VAL_EXTERNAL DEFINED ABOVE */
/* #define FL45_VAL_GPIB_GET DEFINED ABOVE */
#define FL45_VAL_INTERVAL IVIDMM_VAL_INTERVAL

/* #define FL45_VAL_TTLO
/* #define FL45_VAL_TTL1
/* #define FL45_VAL_TTL2
/* #define FL45_VAL_TTL3
/* #define FL45_VAL_TTL4
/* #define FL45_VAL_TTL5
/* #define FL45_VAL_TTL6
/* #define FL45_VAL_TTL7
/* #define FL45_VAL_ECLO
/* #define FL45_VAL_ECL1

DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */

/* #define FL45_VAL_PXI_STAR DEFINED ABOVE */

Section 4:
/*- Defined values for attribute FL45_ATTR_TRIGGER_SLOPE -*/

#define FL45_VAL_POS
#define FL45_VAL_NEG

Section 5:

IVIDMM_VAL_POS
IVIDMM_VAL_NEG

/*- Defined values for attribute FL4A5_ATTR_MEAS_COMPLETE_DEST -*/

#define FL45_VAL_NONE

/* #define FL45_VAL_TTLO
/* #define FL45_VAL_TTL1
/* #define FL45_VAL_TTL2
/* #define FLA5_VAL_TTL3
/* #define FL45_VAL_TTL4
/* #define FLA5_VAL_TTL5
/* #define FLA5_VAL_TTL6
/* #define FLA5_VAL_TTL7
/* #define FL45_VAL_ECLO
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IVIDMM_VAL_NONE
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
DEFINED ABOVE */
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[* #define FL45_VAL_ECL1 DEFINED ABOVE */
[* #define FL45_VAL_PXI_STAR DEFINED ABOVE */

Example 3—Editing High-Level Instrument
Driver Functions

This example shows how to edit the high-level instrument driver functions that the Instrument
Driver Development Wizard creates. This example shows how to modify the Fetch function
for the Fluke 45 and delete the functions that the Fluke 45 does not support.

Editing the Fetch Function

Use theOpen command in th&ile menu to open thid5.fp  function panel file. The
function tree appears as shown in Figure 10-19.

B c:\temp\FI45.fp IS I=]

FEile Edit Create |nstument Tools ‘Window Optiobs Help

Ml fimete =
Initialize

Initialize With Options
Arrlication Functions
Heaszure
Heasure Hulti-Foint
Configurazfion Functions
Configure
Configure Trigger
Configure Multi-Point
Set/Cet /Check Affribute
Sef Atfrikute
Set Attribute Vilntiz
Set Attribute ViRealdd
Set Attribute ViString
Set Attribute YViBoolean
Set Attribute ViSession
Fef Atfrikute
Get Attribute VilntiZ2
Get Attribute ViRealdd
Get Attribute ViString
Get Attribute ViBoolean
Get Attribute ViSession
Check Affribute
Checlk Attribute Vilnt32
Checlk Attribute ViRealbd
Check Attribute ViString
Check Attribute ViBoolean
Check Attribute ViSes=sion
Measurement Functions

1-55 Fluke 45 Digital Multimeter

sl

Figure 10-19. Fluke 45 Function Tree
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Scroll down to the Fetch function. Right-click on the Fetch function to display the context
menu. The context menu is shown in Figure 10-20.

B2 c:\temp\F145.fp =] E3
File Edit Create Instrument Toolz Window Options Help

Checlk Attribute ViEealbd ;l
Check Attribute ViString
Check Attribute ViBoolean
Check Attribute ViSession
Mezaurement Fmotions
Read
Read Hulti-Foint
Lotw-Letne] Mezanrement Funcofleons
Initiate
Send Sof tware Trigger
Fetch
Fetoh Multimla Prins
Abor  EditHode... Enter
TLilify Functd Edit Function Panel window F&
Calculat
Re=zet
Self-Te=s Generate Sowrce For Function Mode
Revision Nk Definition
Erraor—iu
Error HMe
Error Infs
Get Errocr Info
Clear Error Info
Locking
Lock Session
Tnlock Session
Insfrument I/C
Write Instrument Data
Read Instrument Data

Go To Declaration Ctrl+Shift+

Clo=e
36-55 | Fluke 45 Digital Multimeter |

s e

Figure 10-20. Function Tree Editor Context Menu

Choose th&o To Definition command from the context menu to go toRhs_Fetch
function definition in thel45.c  file.

Notice that the Instrument Driver Development Wizard has already created3heetch

function. The function contains the code for a typical implementation. The function also
contains instructions on how to modify the instrument-specific segments of code. In general,
the modification instructions appear within comments that startG#HkNGENd end with

END CHANGEThe maodification instructions include explanations and sample source code.

Modify the code for th&145_Fetch  function as follows:
1. Change the command string in thirRrintf statement t&v/AL1?.
2. Change thé statement that tests for over-range to

if ((reading == 1000000000) || (reading == -1000000000))

3. Change the comments that start with a double-slaghd the traditional C comment
style (*...*/ ).
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4. Delete theeHANGEBNdEND CHANGEomment lines and the explanation text from the
modification instructions.

The code appears as follows.

I' * * *

* Function:  Fl45_Fetch

* Purpose: This function returns the measured value from a

* previously initiated measurement. This function does
* not trigger the instrument.

*

* After this function executes, the value in *readingRef

* is an actual reading or a value indicating that an

* over-range condition occurred. If an over-range

* condition occurs, the function sets *readingRef to

* FL45 VAL _OVER_RANGE_READING and returns

* FL45 WARN_OVER_RANGE.

Kkkkkkkk * *kk * *kk * * nnnn/

ViStatus _VI_FUNC FI45_Fetch (ViSession vi, Vilnt32 maxTime,
ViReal64 *readingRef)

{

ViStatus error = VI_SUCCESS;

ViReal64 reading;

ViBoolean overRange = VI_FALSE;

ViSession io = VI_NULL;

ViUInt32 oldTimeout;

ViBoolean needToRestoreTimeout = VI_FALSE;

checkErr (lvi_LockSession (vi, VI_NULL));
if (readingRef == VI_NULL)

viCheckParm( IVI_ERROR_INVALID_PARAMETER, 3,
"Null address for Reading");

if (!lvi_Simulating (vi))
{
io = lvi_lOSession (vi);
checkErr( Ivi_SetNeedToCheckStatus (vi, VI_TRUE));
[* Store the old timeout so that it can be restored later */

viCheckErr (viGetAttribute (io, VI_ATTR_TMO_VALUE,
&oldTimeout)26);

viCheckErr (viSetAttribute (io, VI_ATTR_TMO_VALUE, maxTime));

needToRestoreTimeout = VI_TRUE;

viCheckErr (viPrintf (io, "VAL1?;"));
viCheckErr (viScanf (io, "%lf", &reading));
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[* Test for over-range */

if ((reading == 1000000000) || (reading == -1000000000))
EreadingRef = IVIDMM_VAL_OVER_RANGE_READING;
overRange = VI_TRUE;

}

else
{

*readingRef = reading;
}
}

else if (Ivi_UseSpecificSimulation (vi))

{
ViReal64 range;

checkErr (lvi_GetAttributeViReal64 (vi, VI_NULL,
FL45_ATTR_RANGE, 0, &range));
if (range <= 0.0) /* If auto-ranging, use the max value. */

checkErr (lvi_GetAttrMinMaxViReal64 (vi, VI_NULL,
FL45 ATTR_RANGE,VI_NULL,&range,VI_NULL,

VI_NULL));

*readingRef = range * ((ViReal64)rand() / (ViReal64)RAND_MAX);

}

/*
Do not invoke FI45_CheckStatus here. FI45_ Read invokes
Fl45 CheckStatus after it calls this function. After the
user calls this function, the user can check for errors by
calling Fl45_error_query.

*/

Error:
if (needToRestoreTimeout)
{

/* Restore the original timeout */
viSetAttribute (io, VI_ATTR_TMO_VALUE, oldTimeout);
}
Ivi_UnlockSession (vi, VI_NULL);
if (overRange && (error >= VI_SUCCESS))
return FL45 WARN_OVER_RANGE;
else
return error;
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Deleting Functions the Instrument Does Not Use

The Fluke 45 does not support the multi-point operations. These operations are shown in the
following table:

Table 10-1. Multi-Point Operations

Function Function Panel Name
Fl45_MeasureMultiPoint Measure Multi-Point
Fl45_ReadMultiPoint Read Multi-Point
Fl45_FetchMultiPoint Fetch Multi-Point
Fl45_ConfigureMultiPoint Configure Multi-Point

For each of these operations, you must delete the corresponding function definition in the
source file, delete the corresponding function declaration in the header file, and delete the
corresponding function panel in the function panel file.

To delete the functions, perform the following steps:
1. Edit the function tree for tH&t5.fp  function panel file.

2. Right-click on the Measure Multi-Point function to display the context menu. Select the
Go To Declarationcommand to go to the function’s declaration infth&h file.

3. Delete the declaration.

4. Right-click in the source window and select Bt Function Tree command from the
context menu to return to the function tree editor.

5. Right-click on the Measure Multi-Point function and seleciGbeTo Definition
command from the context menu to go to the function’s definition ifi4he file.

Delete the entire function body.

Right-click in the source window and selectBuit Function Tree command from the
context menu to return to the function tree editor.

8. Select the Measure Multi-Point function. Choosedhecommand from th&dit menu
to delete the function panel.

9. For each of the remaining functions, you can either repeat the steps above, or make all
the edits in each file at once.
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Example 4—Adding New Attributes and Functions

This example shows how to add new attributes and functions to your instrument driver. This
example adds two attributes and a high-level function that configures the hold capability of
the Fluke 45. The hold feature enables the Fluke 45 to take a new measurement only when it
detects a stable input signal. The example adds the following:

* A Hold Enable attribute that selects whether to enable the hold capability.

« A Hold Threshold attribute that specifies how stable the signal must be for the Fluke 45
to take a new measurement.

* A high-level Configure Hold function.

Adding the Hold Enable Attribute

Select the=dit Instrument Attributes command from th&ools menu to launch the attribute
editor. Select the Advanced Triggering group. SelecAtiteGroup button to create a group
for the new attributes. Enter the following information in the Edit Group dialog box.

*  EnterHold Modifier Attributes in the Name control.
» Enter the following text in the Description control.

This group contains attributes that control the DMM's hold
modifier. The hold modifier configures the DMM to take a new
measurement only when the input signal is stable and 'hold' that
measurement on the display. This feature can be particularly
advantageousindifficultorhazardous circumstanceswhenyou might
want to keep your eyes fixed on the probes, and then read the
display when it is safe or convenient to do so.

After you enter this information, the dialog box appears as shown in Figure 10-21.

tw Edit Group

Huld Madifier Attibutes |

i This group containg attributes that contral the D'z hold
furiction modifier. The kold modifier configures the DM
to take a new measurement only when the input signal iz
stable and 'hold' that measurement on the display, Thiz
feature can be particularly advantageous in difficult or
hazardous circumstances when you might want to keep g

Concel |

Figure 10-21. Edit Group Dialog Box
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Click on theOK button to return to the Edit Driver Attributes dialog box. Select the line below
the Hold Modifier Attributes class. Click on tiAeld Attribute button to create a new
attribute. Enter the following information in the Edit Attribute dialog box:

e EnterHOLD_ENABLEN the Constant Name control.

e EnterHold Enable in the Descriptive Name control.
¢ SelectviBoolean from the Data Type ring control.

e EnterVI_FALSE in the Default Value control.

« Enter the following text in the Description control:

Specifies whether to enable the hold function modifier. This
modifier configures the DMM to take anew measurementonly whenthe
input signal is stable and 'hold' that measurement on the display.
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After you enter this information, the Edit Attribute dialog box appears as shown in

Figure 10-22.

Descriptive Mame:

Data Type:

Default Walue;

Description:

Flags:

Attributes to Invalidate
Wwhen Walue Changes:

FETFANIINHOLD EMNABLE

Hold Enable |

fl iBoolean |

W_FaLSE |

Specifies whether to enable the hold function modifier. This <
madifier configures the DM to take a new measurement only
when the input signal is stable and "haold'that meazurement on

the dizplay.

Wl WAl WOT USER HEADARLE

[WI_Wal _NOT_USER_WwWRITABLE

[WI_WaAL MULTI_CHANMEL

IWI_ValL _NEVER_CACHE
[WI_WAL_Alway'S_CACHE
IWI_%AL_USE_CALLBACKS_FOR_SIMULATION

|

|

FUMCTION

RANGE
AUTO_RANGE_ValLUE
RESOLUTION
TRIGGER_SOURCE
TRIGGER_DELAY ]

Advanced... | ok I Cancel

Figure 10-22. Hold Enable Edit Attribute Dialog Box

Click on theOK button to return to the Edit Driver Attributes dialog box. Select the
HOLD_ENABLHRttribute and click on thexpand/Collapsebutton. Click in the left margin of
the list box next to the Read Callback and Write Callback entries to create read and write
callbacks for the attribute. Click on ti@ply button to make the changes.

Select the Write Callback for th€OLD_ENABLEttribute and click on th&o To Callback
Sourcebutton. Enter the following code for tRe45AttrHoldEnable_WriteCallback

function.

static ViStatus _VI_FUNC FL45AttrHoldEnable_WriteCallback

© National Instruments Corporation

(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViBoolean value)
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{
ViStatus error = VI_SUCCESS;
if (value)
viCheckErr (viPrintf (io, "HOLD;"));
else
viCheckErr (viPrintf (io, "HOLDCLR;"));
Error:
return error;
}

Choose thé&dit Instrument Attributes command from th&ools menu to return to the Edit
Driver Attributes dialog box. Select the Read Callback foHbeD ENABLRttribute and
click on theGo To Callback Sourcebutton.

Enter the following code for thel45AttrHoldEnable_ReadCallback function.

static ViStatus _VI_FUNC FL45AttrHoldEnable_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViBoolean *value)

ViStatus error = VI_SUCCESS;
Vilnt32 modebyte;

viCheckErr (viPrintf (io, "MOD?;"));
viCheckErr (viScanf (io, "%Ild", &modebyte));

if (modebyte & 0x04)
*value = VI_TRUE;
else
*value = VI_FALSE;

Error:
return error;

Adding the Hold Threshold Attribute

Choose thé&dit Instrument Attributes command from th@ools menu to launch the
attribute editor. Select the line below tWeLD_ENABLHunction and click on thadd
Attribute button to create a new attribute. Enter the following information in the Edit
Attribute dialog box:

¢ EnterHOLD_THRESHOLID the Constant Name control.
e EnterHold Threshold  in the Descriptive Name control.
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* Selectviint32 from the Data Type ring control.

» Click on theNew button to create a range table for the attribute.

Enter the following information for the range table

¢ EnterholdThresholdRangeTable
* Selectviint32 from the Data Type ring control.

in the Range Table Name control.

e SelectDiscrete from the Table Type ring control.

* Deselect the Has Minimum and Has Maximum controls.

» Enter the following information for the range table entries.

Table 10-2. Range Table Entry Information

Discrete Actual CmdsStr Help Text
FL45_VAL_HOLD_VERY_STABLE | 0 “1” Very Stable Input (5% of
range)
FL45_VAL_HOLD_STABLE 1 “2" Stable Input (7% of range)
FL45_VAL_HOLD_NOISY 2 “3” Noisy Input (8% of range)
Note You can insertFL45_VAL_ into the Discrete Value control automatically by

placing your cursor in the control and pressing <F4>.

© National Instruments Corporation

10-31

LabWindows/CVI Instrument Driver Guide



Chapter 10 Instrument Driver Examples

After you enter this information, the Edit Range Table dialog box appears as shown in
Figure 10-23.

tu Edit Range Table

Flange T able Mame: Data Type: oK |

haldT hreshaldF angeT able | iz |
C |

Table Type: Haz Minimum  Has b aximum i ﬁl
f‘ Discrete | I_ I_

Cuztom Information:

WI_NULL |

Discrate Actual CmelStr Cinedt/al

FL4B WAl HOLD WEHY STABLE 1] M .

FL45 VAL HOLD STABLE ] i = benabove |

FL45 WAl HOLD_MOISY z i Mew Below

Cut
LCopy
= Fpis

Discrete Walue: Actual Value:

FL45 VAL HOLD_WERY STABLE | 24D |
Caormmand String: Command ' alue:

T |
Help Text:

Wery Stable Input (9% of range) =]

|

Figure 10-23. Hold Threshold Edit Range Table Dialog Box
Click on theOK button to return the Edit Attribute dialog box. Complete the dialog box with
the following information.
e EnterFL45 VAL HOLD_STABLEN the Default Value control.
« Enter the following text in the Description control:

This attribute specifies the hold measurement threshold. The DMM
takes a new measurement only when the input signal is as stable as
you specify with this attribute.

This attribute affects instrument behavior only when you set the
FL45 ATTR_HOLD_ENABLE attribute to VI_TRUE.
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After you enter this information, the Edit Attribute dialog box appears as shown in

Figure 10-24.
&n Edit Attribute
Constant Mame: FL45 &TTR_ HOLD_THRESHOLD |
Descriptive Hame: Hold Threshhald |
Data Type: $| Wilnt32 |
Range T able: fl hold T hresholdR angeT able | Edi... I
Defaul Value: FL4E VAL HOLD_STABLE |

Thizs attribute zpecifies the hold measurement threshold. The <
DM takes a new measurement only when the input signal is
a3 stable az you specify with thiz attribute.

Thizs attribute affects instrument bebavior only when pou et the <
FL45_ATTR_HOLD_EMABLE attribute toWI_TRUE. )

Flags: Wl WAl WOT USER HEADSRLE =
[WI_Wal WOT_USER_WRITABLE
[WI_WAL_MULTI_CHANMEL =
[Wl_¥alL WEVER_CACHE

[WI_WAL_ALwWaYS_CACHE

[WI_YaL USE_CALLBACKS_FOR_SIMULATION A

Attributes to Invalidate AL Mbe FREN
YWhen Walue Changes: AC_MIN_FREQ
FUMCTION
RaMGE
RESOLUTION

TRIGGER_SOURCE |

Advanced... | Ok I Cancel

Figure 10-24. Hold Threshold Edit Attribute Dialog Box

Click on theOK button to return to the Edit Driver Attributes dialog box. Select the
HOLD_THRESHOLattribute and click on thexpand/Collapsebutton. Click in the left of the
list box next to the Read Callback and Write Callback entries to create read and write
callbacks for the attribute. Click on tA@ply button to commit the changes.

Select the Write Callback for thOLD_THRESHOLaxtribute and click on th€o To
Callback Sourcebutton. Enter the following code for the
FL45AttrHoldThreshold_WriteCallback function.

static ViStatus _VI_FUNC FL45AttrHoldThreshold_WriteCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 value)
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{
ViStatus error = VI_SUCCESS;
ViString cmd;
checkErr (lvi_GetVilnt32EntryFromValue (value,
&holdThresholdRangeTable, VI_NULL,
VI_NULL, VI_NULL, VI_NULL, &cmd,
VI_NULL));
viCheckErr (viPrintf (io, "HOLDTHRESH %s;",cmd));
Error:
return error;
}

Choose thé&dit Instrument Attributes command from th&ools menu to return to the Edit
Driver Attributes dialog box. Select the Read Callback foHbeD THRESHOL&Xtribute
and click on thé&o To Callback Sourcebutton.

Enter the following code for theL45AttrHoldThreshold_ReadCallback function.

static ViStatus _VI_FUNC FL45AttrHoldThreshold_ReadCallback
(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 *value)

{
ViStatus error = VI_SUCCESS;
ViChar rdbuffer[5];
viCheckErr (viPrintf (io, "THOLDTHRESH?;"));
viCheckErr (viScanf (io, "%s", rdbuffer));
checkErr (lvi_GetVilnt32EntryFromString (rdbuffer,
&holdThresholdRangeTable, value, VI_NULL,
VI_NULL, VI_NULL, VI_NULL));
Error:
return error;
}

Adding the Configure Hold Function Panel

Use theDpencommand in th&ile menu to open thigt5.fp  function panel file. Select the
Configure Trigger function. Choose tRenction Panel Windowfrom theCreate menu.
Enter the following information:

*  EnterConfigure Hold Modifier in the Name control.
e EnterConfigureHold  in the Function Name control.
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After you enter this information, the Edit Function Panel Window Node dialog box appears
as shown in Figure 10-25.

Configure Hold Madfier |

 ConfigureHolc |

e |

Figure 10-25. Edit Function Panel Window Node Dialog Box

Click on theOK button to return to the function tree editor.

To edit the function panel, perform the following steps:

1. Select the Configure Hold Modifier function and choosebtiié Function Panel
Window command from th&dit menu.

2. Choose th&unction Help command from th&dit menu.
Enter the following help text:

This function configures the DMM's hold modifier capability. The
hold modifier configures the DMM to take a new measurement only
when the input signal is stable and 'hold' that measurement on the
display. Thisfeature canbe particularlyadvantageousindifficult

or hazardous circumstances when you might want to keep your eyes
fixed on the probes, and then read the display when it is safe or
convenient to do so.

4. SelectClosefrom theFile menu of the Help Editor.

To add an Instrument Handle control to the function panel, perform the following steps:
Press <Ctrl-Page Up> to display the Configure Trigger function panel.

Select the Instrument Handle control.

Choose th€opy Controls command from th&dit menu.

Press <Ctrl-Page Down> to display the Configure Hold Modifier function panel.

Choose thPastecommand from th&dit menu to place a copy of the Instrument Handle
control on the Configure Hold Modifier panel.

6. Position the Instrument Handle control in the lower left corner of the panel.

a s~ b
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Add a control to specify whether to enable the Hold Modifier as follows.
1. Choose th8inary command from th€reate menu.

2. Complete the Edit Binary Control and Edit On/Off Settings dialog boxes as shown in
Figures 10-26 and 10-27.

tw Create Binary Control

Hold Enable

|
ZE I
|

; fl ViBoolean
Default Yalue: 2 o

On/OfF Settings... |
Concel |

Figure 10-26. Create Binary Control Dialog Box

tv Edit On/0ff Settings

Or Text: On |
OFF Test:  0Off |
0N Yalue:  VI_TRUE |

|

- wI_FALSH

Ok Cancel |

Figure 10-27. Edit On/Off Setting Dialog Box

3. Click on theOK button twice to return to the function panel window. Position the Hold
Enable control in the upper left portion of the panel.

Add help to the Hold Enable control as follows:
1. Selectthe Hold Enable control and choos€tharol Help command from thEdit menu.

2. Enter the following text in the Edit Help dialog box.

Specify whether you want to enable the hold modifier. Setting this
parameter to VI_TRUE configures the DMM to take a new measurement
only when the input signal is stable and 'hold' that measurement

on the display. The value you specify in the Hold Threshold

parameter determines how stable the signal must be for the DMM to
take a measurement.
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Valid Values: VI_TRUE - Enables the hold modifier
VI_FALSE - Disables the hold modifier

Default Value: VI_FALSE
3. Select th&€losecommand in th&ile menu to return to the function panel window.
Add a control to specify the hold threshold as follows.

1. Choose th&lide command from th€reate menu.
2. Complete the Edit Slide Control dialog box as shown in Figure 10-28.

tw Edit Slide Control

Control La Hold T hreshl |
Parameter Position: fl 3 |
Data Type: 2 ¥iTntaz |
Default Value: ei M oisy |

Labelalue Pairs... I
|

Figure 10-28. Edit Slide Control Dialog Box

3. Click on theLabel/Value Pairs button and complete the Edit Label/Value Pairs dialog
box as shown in Figure 10-29.

tw Edit Label/¥alue Pairs

Wery Stable (npu

Walue: FL45 WAL HOLD _WVERY_STABLE |

Inzert Mew ltam:

Below Above
er Gtanie Inout EL4n AL HOTD VERY STARE 777 4] Cut |
Stable Input FL45 Wil HOLD_STAELE
Hoigy FL45 Wal HOLD_MOISY G I

Fasiar

i

;I Caticel

Figure 10-29. Edit Label/Value Pairs Dialog Box
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Click on theOK button twice to return to the function panel editor. Position the Hold
Threshold control in the upper right portion of the panel.

Add help to the Hold Threshold control as follows:

1.

3.

Select the Hold Threshold control and chooseCitretrol Help command from the
Edit menu.
Enter the following text in the Help Editor dialog box.

Pass the hold threshold you want the DMM to use. The DMM takes a
new measurement when the input signal is as stable as you specify
with this parameter.

This parameter affects instrument behavior only when you set the
Hold Enable parameter to VI_TRUE.

Valid Values:
FL45 VAL_HOLD_VERY_STABLE (0) - 5% of range
FL45 VAL_HOLD_STABLE (1) - 7% of range
FL45_VAL_HOLD_NOISY (2) - 8% of range

Default Value: FL45 VAL HOLD NOISY
Choose th€losecommand from th&ile menu of the help editor.

Add a return control to indicate the status of the function as follows.

o r~ wDn

6.

Press <Ctrl-Page Up> to display the Configure Trigger function panel.

Select the Status control.

Choose th€opy Controls command from th&dit menu.

Press <Ctrl-Page Down> to display the Configure Hold Modifier function panel.

Choose th@astecommand from th&dit menu to place a copy of the Status control on
the Configure Hold Modifier panel.

Position the Status control in the lower right corner of the panel.

Add help to the Status control as follows.

1.
2.

Select the Status return value and selectthrol Help command from th&dit menu.
Modify the text in the Help Editor dialog box so that it appears as follows.
Reports the status of this operation.

Toobtain atextdescription of the status code, or ifthe returned
codeis notlisted below, call the FI45_error_message function. To
obtain additional information concerning the error condition, use
the Fl45_GetErrorinfo and Fl45_ClearErrorinfo functions.

LabWindows/CVI Instrument Driver Guide 10-38 © National Instruments Corporation



Status Codes:

Status

Chapter 10

Description

0

BFFA0001
BFFAQ00C
BFFAQ00D
BFFAOOOF
BFFAQ0010
BFFAQ0012
BFFA0013
BFFAQ014
BFFAQ0015
BFFAQ0016
BFFAQ0018
BFFAQ0019
BFFAQO1A
BFFA001B
BFFAQ01C
BFFAQO1F
BFFAQ0020
BFFAQ044
BFFAQ045
BFFAQ046
BFFAQ047
BFFC0003
BFFFO000
BFFFOOOE
BFFF0015
BFFF0034
BFFF0035
BFFF0036
BFFF0037
BFFF0038
BFFFO03A
BFFFOO5F
BFFF0060
BFFF0067

No error (the call was successful).

Instrument error. Call FI45_error_query.
Invalid attribute.

Attribute is not writable.

Invalid parameter.

Invalid value.

Attribute not supported.

Value not supported.

Invalid type.

Types do not match.

Attribute already has a value waiting to be updated.
Not a valid configuration.

Instrument Driver Examples

Requested item does not exist or value not available.

Requested attribute value not known.

No range table.

Range table is invalid.

No channel table has been built for the session.
Channel name specified is not valid.
Channel name required.

Channel name not allowed.

Attribute not valid for channel.

Attribute must be channel based.
Parameter 3 (Hold ThresHold) out of range.
Miscellaneous or system error occurred.
Invalid session handle.

Timeout occurred before operation could complete.
Violation of raw write protocol occurred.
Violation of raw read protocol occurred.
Device reported an output protocol error.
Device reported an input protocol error.
Bus error occurred during transfer.

Invalid setup (attributes are not consistent).
No listeners condition was detected.

This interface is not the controller in charge.
Operation is not supported on this session.

3. Select th&€losecommand from th&ile menu of the help editor.
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The Configure Hold Modifier function panel windows now appear as shown in Figure 10-30.

5 Fluke 45 Dual Display Multimeter - Configure Hold Modifier
File Edit Create Wiew [nstument Tools Window Options Help

A

5 =[] S|

B Pl gl e el e s
= F| 45 ConfiguweHold
Hold Enable Hald Threshold
On Wery Stable Input-
E Stable Input-
oif Moizy—=I

Status
Inztrument Handle ‘

ViStatuz Status = FL4L_ConfigureHold (ViSesszion Instrument Handle, :I
ViBoolean Hold Enable.

Vilnt3Z Hold Threshold): .l'l

=]

Figure 10-30. Configure Hold Function Panel Window

Creating the Configure Hold Function Body
Perform the following steps to create the Configure Hold Function Body.
1. Use thedpencommand in th&ile menu to open thi#45.fp  function panel file.
2. Right-click on the Configure Hold function to display the context menu.

3. Choose th&enerate Source For Function Nodeommand in the context menu to
create the function prototype in tii5.h  file and the function definition in the

flas.c  file.
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4. Right-click on the Configure Hold function and chooseGbeTo Definition command
from the context menu to go to the function’s definition infitec  file.

5. Enter the following code for the Configure Hold function.

I‘ * * * * * * * *

* Function:  FL45_ConfigureHold
* Purpose: Configures the DMM's hold capability.

* * * * * * * * /

ViStatus _VI_FUNC FL45_ConfigureHold (ViSession vi, ViBoolean
holdEnable, Vilnt32 holdThreshold)

ViStatus error = VI_SUCCESS;

viCheckParm (lvi_SetAttributeViBoolean (vi, VI_NULL,
FL45 ATTR_HOLD_ENABLE, 0, holdEnable), 2,
"Hold Enable");

viCheckParm (lvi_SetAttributeVilnt32 (vi, VI_NULL,
FL45 ATTR_HOLD_THRESHOLD, 0,
holdThreshold), 3, "Hold Threshold");

checkErr (FL45_CheckStatus (vi));

Error:
Ivi_UnlockSession (vi, VI_NULL);
return error;

Example 5—Creating Instrument Driver Documentation

LabWindows/CVI creates two types of documentation for your instrument driver—a text
.doc file, and Windows Help. This example shows how to generate both types of
documentation files for your instrument driver.
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Creating the Instrument Driver .doc file

Open thel45.fp  file and edit the function tree. Select tBenerate Documentation
command from th®ptions menu. The dialog box shown in Figure 10-31 lets you choose the

programming language for which you wish to generate documentation.

o Generate Documentation

¥ Include Instrurent Driver Information

Wizual Basic ‘

(] 4 | Cancel |

Figure 10-31. Generate Documentation Dialog

Select the language you want and click on@ie button. The instrument driver
documentation appears as shown in Figure 10-32.

B <2> c:\temp\F145_doc
File Edit Y“iew Buld Bun Instrument Library Toolz Window Options Help

=] B3

rﬂ:”l‘»w

ool = e e T
|

Fluke 45 Digital Hultimeter

=

Introducticn:

It contains functions for opening, configuring, taking mneasurements from,
clozing the instrument.

This instrument driver provides programmning support for Fluke 45 Digital Multi

and

Azsunptions:
To successfully use thi= module., the folloving conditions must be met:

For GPIE instrument drivers:
— the instrument is connected to the GPIBE.

EPIE addres=s of the instrument.

For VEI instrument drivers:
— the instrument i= installed in the VEI mainframe and wou are
uzing one of the following controller options:
Enbedded controller

15163 | 1 |5 |1nd/Eg I

— the GFIB address =s=upplied to the initialize function must match the

Figure 10-32. Fluke 45 Instrument Driver Documentation Window

Choose th&avecommand from th&ile menu and save the file #45.doc
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Creating Windows Help for the Driver

Open the filgl45.fp  and edit the function tree. Choose @Generate Windows Help
command from th®ptions menu. Select the programming language for which you want to
generate the Windows help from the Generate Windows Help dialog box. Click ©Kthe
button. A message appears as shown in Figure 10-33.

tw LabWindows/C¥Il Message

"d:hividewh S pecificDriversh Db WFIA5YFLAS 1k
"d:hividewh S pecificDriversh Db WFIA54FLAS whh'
"d:hividew\ S pecificDriversh DM WFIABWFLAS hp(
successfully created,

Figure 10-33. LabWindows/CVI Message Dialog Box

Under Windows 95/NT, ruavi/sdk/bin/hcrtf -x fl45.hpj to generate the help file.
Thehcrtf.exe  program installs with LabWindows/CVI for Windows 95/NT.

Under Windows 3.1, ruhc fl45.hpj . LabWindows/CVI does not install the.exe
program for Windows 3.1. You must have a licensed copy of the help compiler.

Example 6—Modifying an Existing IVI Driver to Work
with a New Instrument

You do not always have to create an instrument driver from scratch. In many cases, it is easier
to modify an existing driver for a similar instrument. This example shows how to use the
Instrument Driver Development Wizard to generate a new instrument driver from an

existing one.

To modify an existing driver, you first use the Instrument Driver Development Wizard. To
invoke the wizard, select ti&reate VI Instrument Driver command from th&ools menu.
Click on theNext button on the welcome panel to begin.
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& Instrument Driver Wizard - Select an Instrument Driver

" Create New Driver

® Create Driver Bazed on Esisting Driver

Ewisting .fp File
c:hemptFl45.fp

¢ Back | Mest » Cancel

Figure 10-34. Select an Instrument Driver Panel

Enter the following information in the wizard panel.
¢ Select the Create Driver Based on Existing Driver option.
¢ Click on theBrowse button to select an instrument driver to copy and modify.

This example uses the Fluke 45 instrument driver that you create in Examples 1 through 4.
However, you can choose any instrument driver. Make sure that the driver you select has most
of the attributes and functions that are necessary for your instrument driver.

After you enter this information, the panel appears as shown in Figure 10-34. Click on the
Next button to continue.
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&0 Instrument Driver Wizard - General Information

|netrument Hame Instrument Prefix

E"sme“t tew Ingtiument Diriver temlirwr

BE\*E'I}’]IIIEEI'_ Developer Informatian
Wizard

| Browse |

To generate and display the instrument driver files, click nest.

Help | < Back | Newxt > I Cancel

Figure 10-35. General Information Panel

Enter the name, prefix, and target directory for the new driver. After you enter this
information, the panel appears as shown in Figure 10-35. Click detlidutton to generate
the new driver files.

The wizard copies the existing driver to the new location. The wizard changes the file name
prefixes, function prefixes, and macro prefixes to the instrument prefix you specify. The
wizard also changes all occurrences of the old instrument prefix in the function panel help to
be the new instrument prefix. The resulting driver is completely operational and is ready for
you to modify for use with the new instrument.

Typical modifications you might have to perform are as follows:
* Modifying existing attributes and functions.

» Deleting attributes and functions that the instrument does not use. Refer to Examples 2
and 3 earlier in this chapter.

e Adding new attributes and functions. Refer to Example 4 earlier in this chapter.
» Creating the instrument driver documentation. Refer to Example 5 earlier in this chapter.
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IVI Library

This chapter describes the functions in the LabWindows/CVI IVI (Intelligent Virtual
Instruments) Library. Th&/I Library Function Overvievgection contains general
information about the IVI Library functions and panels. TWeLibrary Function Reference
section contains an alphabetical list of function descriptions.

IVI Library Function Overview

The IVI Library includes functions you can use to develop instrument drivers. It also includes

functions you can use to develop application-level utilities for analyzing and displaying
information from instrument drivers.

IVI Library Function Panels

The IVI Library function panels are grouped in the tree structure in Table 11-1 according to
the types of operations they perform. The headings in the tree are the names of function
classes and subclasses. Function classes and subclasses are groups of related function panels

Within the headings are the names of individual function panels. Each panel generates one
IVI function call.
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The IVI Library Function Tree

The following list shows the structure of the IVI Library function tree.

Instrument Driver Session
Locking
Channels
Attribute Creation
Add Attribute
Invalidation Lists
Callbacks
Set Read Callback
Set Write Callback
Set Check Callback
Set Coerce Callback
Set Compare Callback
Comparison Precision
Set/Get/Check Attribute
Set Attribute
Get Attribute
Check Attribute
Caching/Status-Checking Control
Range Tables
Range Table Entries
Get Vilnt32 Entry
Get ViReal64 Entry
Range Table Ptr
Dynamic Range Tables
Error Information
Instrument Specific Error Queue
Memory Allocation
Helper Functions
Inherent Attribute Accessors
String Callbacks
Direct Instrument 1/O
String/Value Tables
Value Manipulation
Default Callbacks
Attribute Information
Configuration
Configuration File
Logical Names
Run-Time Configuration
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Table 11-1. VI Library Function Tree

Class or Panel
Instrument Driver Session
Create New Session
Validate Session
Locking
Lock Session
Unlock Session
Dispose Session
Channels
Build Channel Table
Add To Channel Table
Restrict Attr To Channels
Validate Attr For Channel
Coerce Channel Name
Get Nth Channel String
Get User Channel Name
Attribute Creation
Add Attribute
Add Attribute Vilnt32
Add Attribute ViReal64
Add Attribute ViString
Add Attribute ViBoolean
Add Attribute ViSession
Add Attribute ViAddr
Invalidation Lists
Add Attribute Invalidation
Delete Attribute Invalidation
Callbacks
Set Read Callback
Set Read Callback Vilnt32
Set Read Callback ViReal64
Set read Callback ViString
Set Read Callback ViBoolean
Set Read Callback ViSession
Set Read Callback ViAddr
Set Write Callback
Set Write Callback Vilnt32
Set Write Callback ViReal64
Set Write Callback ViString
Set Write Callback ViBoolean
Set Write Callback ViSession
Set Write Callback ViAddr
Set Check Callback
Set Check Callback Vilnt32
Set Check Callback ViReal64

© National Instruments Corporation

Function

Ivi_SpecificDriverNew
Ivi_ValidateSession

Ivi_LockSession
Ivi_UnlockSession
Ivi_Dispose

Ivi_BuildChannelTable
Ivi_AddToChannelTable
Ivi_RestrictAttrToChannels
Ivi_ValidateAttrForChannel
Ivi_CoerceChannelName
Ivi_GetNthChannelString
Ivi_GetUserChannelName

Ivi_AddAttributeVilnt32
Ivi_AddAttributeViReal64
Ivi_AddAttributeViString
Ivi_AddAttributeViBoolean
Ivi_AddAttributeViSession
Ivi_AddAttributeViAddr

Ivi_AddAttributelnvalidation
Ivi_DeleteAttributelnvalidation

Ivi_SetAttrReadCallbackVilnt32
Ivi_SetAttrReadCallbackViReal64
Ivi_SetAttrReadCallbackViString
Ivi_SetAttrReadCallbackViBoolean
Ivi_SetAttrReadCallbackViSession
Ivi_SetAttrReadCallbackViAddr

Ivi_SetAttrWriteCallbackVilnt32
Ivi_SetAttrWriteCallbackViReal64
Ivi_SetAttrWriteCallbackViString
Ivi_SetAttrWriteCallbackViBoolean
Ivi_SetAttrWriteCallbackViSession
Ivi_SetAttrWriteCallbackViAddr

Ivi_SetAttrCheckCallbackVilnt32
Ivi_SetAttrCheckCallbackViReal64
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Table 11-1. VI Library Function Tree (Continued)

Callbacks (continued)
Set Check Callback (continued)
Set Check Callback ViString
Set Check Callback ViBoolean
Set Check Callback ViSession
Set Check Callback ViAddr
Set Coerce Callback
Set Coerce Callback Vilnt32
Set Coerce Callback ViReal64
Set Coerce Callback ViString
Set Coerce Callback ViBoolean
Set Coerce Callback ViSession
Set Coerce Callback ViAddr
Set Compare Callback
Set Compare Callback Vilnt32
Set Compare Callback ViReal64
Set Compare Callback ViString
Set Compare Callback ViBoolean
Set Compare Callback ViSession
Set Compare Callback ViAddr
Set Range Table Callback
Comparison Precision
Set Comparison Precision
Get Comparison Precision
Delete Attribute
Set/Get/Check Attribute
Set Attribute
Set Attribute Vilnt32
Set Attribute ViReal64
Set Attribute ViString
Set Attribute ViBoolean
Set Attribute ViSession
Set Attribute ViAddr
Update Deferred Settings
Get Attribute
Get Attribute Vilnt32
Get Attribute ViReal64
Get Attribute ViString
Get Attribute ViBoolean
Get Attribute ViSession
Get Attribute ViAddr
Check Attribute
Check Attribute Vilnt32
Check Attribute ViReal64
Check Attribute ViString
Check Attribute ViBoolean

LabWindows/CVI Instrument Driver Guide

Ivi_SetAttrCheckCallbackViString
Ivi_SetAttrCheckCallbackViBoolean
Ivi_SetAttrCheckCallbackViSession
Ivi_SetAttrCheckCallbackViAddr

Ivi_SetAttrCoerceCallbackVilnt32
Ivi_SetAttrCoerceCallbackViReal64
Ivi_SetAttrCoerceCallbackViString
Ivi_SetAttrCoerceCallbackViBoolean
Ivi_SetAttrCoerceCallbackViSession
Ivi_SetAttrCoerceCallbackViAddr

Ivi_SetAttrCompareCallbackVilnt32
Ivi_SetAttrCompareCallbackViReal64
Ivi_SetAttrCompareCallbackViString
Ivi_SetAttrCompareCallbackViBoolean
Ivi_SetAttrCompareCallbackViSession
Ivi_SetAttrCompareCallbackViAddr
Ivi_SetAttrRangeTableCallback

Ivi_SetAttrComparePrecision
Ivi_GetAttrComparePrecision
Ivi_DeleteAttribute

Ivi_SetAttributeVilnt32
Ivi_SetAttributeViReal64
Ivi_SetAttributeViString
Ivi_SetAttributeViBoolean
Ivi_SetAttributeViSession
Ivi_SetAttributeViAddr
Ivi_UpdateGetAttribute

Ivi_GetAttributeVilnt32
Ivi_GetAttributeViReal64
Ivi_GetAttributeViString
Ivi_GetAttributeViBoolean
Ivi_GetAttributeViSession
Ivi_GetAttributeViAddr

Ivi_CheckAttributeVilnt32
Ivi_CheckAttributeViReal64
Ivi_CheckAttributeViString
Ivi_CheckAttributeViBoolean
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Table 11-1. VI Library Function Tree (Continued)

Set/Get/Check Attribute (continued)
Check Attribute (continued)
Check Attribute ViSession
Check Attribute ViAddr
Caching/Status-Checking Control
Invalidate Attribute
Invalidate All Attributes
Need To Check Status
Set Need To Check Status
Range Tables
Get Attribute Range Table
Validate Range Table
Range Table Entries
Get Range Table Num Entries
Get Vilnt32 Entry
Vilnt32 Entry From Value
Vilnt32 Entry From String
Vilnt32 Entry From Index
Vilnt32 Entry FromCmdValue
Vilnt32 Entry From CoercedVal
Get ViReal64 Entry
ViReal64 Entry From Value
ViReal64 Entry From String
ViReal64 Entry From Index
ViReal64 Entry From CmdValue
ViReal64 Entry From CoercedVal
Range Table Ptr
Get Stored Range Table Ptr
Set Stored Range Table Ptr
Dynamic Range Tables
Range Table New
Set Range Table Entry
Set Range Table End
Range Table Free
Error Information
Set Error Info
Clear Error Info
Get Error Info
Get Error Message
Get Specific Driver Status Desc
Instrument Specific Error Queue
Queue Instr Specific Error
Dequeue Instr Specific Error
Clear Instr Specific Err Queue
Instr Specific Error Queue Size
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Ivi_CheckAttributeViSession
Ivi_CheckAttributeViAddr

Ivi_InvalidateAttribute
Ivi_InvalidateAllAttributes
Ivi_NeedToCheckStatus
Ivi_SetNeedToCheckStatus

Ivi_GetAttrRangeTable
Ivi_ValidateRangeTable

Ivi_GetRangeTableNumEntries

Ivi_GetVilnt32EntryFromValue
Ivi_GetVilnt32EntryFromString
Ivi_GetVilnt32EntryFromindex
Ivi_GetVilnt32EntryFromCmdValue
Ivi_GetVilnt32EntryFromCoercedVal

Ivi_GetViReal64EntryFromValue
Ivi_GetViReal64EntryFromString
Ivi_GetViReal64EntryFromindex
Ivi_GetViReal64EntryFromCmdValue
Ivi_GetViReal64EntryFromCoercedVal

Ivi_GetStoredRangeTablePtr
Ivi_SetStoredRangeTablePtr

Ivi_RangeTableNew
Ivi_SetRangeTableEntry
Ivi_SetRangeTableEnd
Ivi_RangeTableFree

Ivi_SetErrorinfo
Ivi_ClearErrorinfo
Ivi_GetErrorinfo
Ivi_GetErrorMessage
Ivi_GetSpecificDriverStatusDesc

Ivi_QueuelnstrSpecificError
Ivi_DequeuelnstrSpecificError
Ivi_ClearlnstrSpecificErrorQueue
Ivi_InstrSpecificErrorQueueSize
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Table 11-1. VI Library Function Tree (Continued)

Set/Get/Check Attribute (continued)
Memory Allocation
Allocate Memory
Free Allocated Memory
Free All Allocated Memory
Helper Functions
Inherent Attribute Accessors
I/O Session
Range Checking
Query Instr Status
Simulating
Use Specific Simulation
Spying
Interchange Checking
String Callbacks
Set Value in String Callback
Direct Instrument I/O
Write Instr Data
Read Instr Data
Read To File
Write From File
String/Value Tables
Get Value From Table
Get String From Table
Value Manipulation
Check Numeric Range
Check Boolean Range
Coerce Boolean
Compare With Precision
Default Callbacks
Dflt Check Callback Vilnt32
Dflt Coerce Callback Vilnt32
Dflt Check Callback ViReal64
Dflt Coerce Callback ViReal64
Dflt Compare Callback ViReal64
Dflt Coerce Callback ViBoolean
Dflt Buffered 1/0 Callback
Attribute Information
Get Num Attributes
Get Nth Attribute
Get Attribute Flags
Set Attribute Flags
Get Attribute Type
Get Attribute Name
Get Invalidation List
Dispose Invalidation List
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Ivi_Alloc
Ivi_Free
Ivi_FreeAll

Ivi_lOSession
Ivi_RangeChecking
Ivi_QuerylnstrStatus
Ivi_Simulating
Ivi_UseSpecificSimulation
Ivi_Spying
Ivi_InterchangeCheck

Ivi_SetVallnStringCallback

Ivi_WritelnstrData
Ivi_ReadInstrData
Ivi_ReadToFile

Ivi_WriteFromFile

Ivi_GetStringFromTable
Ivi_GetValueFromTable

Ivi_CheckNumericRange
Ivi_CheckBooleanRange
Ivi_CoerceBoolean
Ivi_CompareWithPrecision

Ivi_DefaultCheckCallbackVilnt32
Ivi_DefaultCoerceCallbackVilnt32
Ivi_DefaultCheckCallbackViReal64
Ivi_DefaultCoerceCallbackViReal64
Ivi_DefaultCompareCallbackViReal64
Ivi_DefaultCoerceCallbackViBoolean
Ivi_DefaultBufferedlOCallback

Ivi_GetNumAttributes
Ivi_GetNthAttribute
Ivi_GetAttributeFlags
Ivi_SetAttributeFlags
Ivi_GetAttributeType
Ivi_GetAttributeName
Ivi_GetlnvalidationList
Ivi_DisposelnvalidationList
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Table 11-1. |VI Library Function Tree (Continued)

Set/Get/Check Attribute (continued)
Helper Functions (continued)
Attribute Information (continued)
Attribute Is Cached
Attribute Update Is Pending
Get Next Coercion Info
Get Attr Min Max Vilnt32
Get Attr Min Max ViReal64
Configuration
Configuration File
Get ivi.ini Directory Path
Set ivi.ini Directory Path
Logical Names
Get Logical Names List
Get Nth Logical Name
Dispose Logical Names List
Run-Time Configuration
Define Logical Name
Undefine Logical Name
Define Vinstr
Undefine Vinstr
Define Driver
Undefine Driver
Define Hardware
Undefine Hardware
Define Class
Undefine Class
Write Run-Time Defines to File

Ivi_AttributelsCached
Ivi_AttributeUpdatelsPending
Ivi_GetNextCoercionInfo
Ivi_GetAttrMinMaxVilnt32
Ivi_GetAttrMinMaxViReal64

Ivi_GetlvilniDir
Ivi_SetlvilniDir

Ivi_GetLogicalNamesList
Ivi_GetNthLogicalName
Ivi_DisposelLogicalNamesList

Ivi_DefineLogicalName
Ivi_UndefLogicalName
Ivi_DefineVinstr
Ivi_UndefVInstr
Ivi_DefineDriver
Ivi_UndefDriver
Ivi_DefineHardware
Ivi_UndefHardware
Ivi_DefineClass
Ivi_UndefClass
Ivi_WriteRunTimeDefinesToFile

The following describes the top-level classes in the function tree:

* Instrument Driver Session—Contains functions instrument drivers use to create,
validate, lock, and unlock VI sessions.

» Channels—Contains functions that define the valid channel strings for an instrument
and convert virtual channel names to channel strings.

» Attribute Creation —Contains functions that add, configure, and delete attributes and

the callback functions they use.

» Set/Get/Check Attribute—Contains the key functions that set, get, and check values of

attributes.

e Caching/State-Checking Contro—Contains functions that instrument drivers use to
control or query certain IVl engine internal data involving caching and status checking.

* Range Tables—Contains functions that access attribute range tables and their entries,
change attribute range tables, and dynamically create range tables.
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e Error Information —Contains functions that report and retrieve error information.

« Memory Allocation—Contains functions that allocate and deallocate memory blocks
and associate them with an IVI session.

e Helper Functions—Contains utility functions that facilitate instrument driver and
application program development.

« Configuration—Contains functions that get and set the directory of the VI
configuration file, return the logical names the IVI engine currently recognizes, and
create run-time configuration entries.

The online help for each panel contains specific information about the function and its
parameters.

Error Reporting

The IVI Library has an extensive mechanism for reporting errors. Almost all functions in the
IVI Library return a negative status code if an error occurs and retuBlvCCESS(0) if the
function succeeds. A few functions return positive values to indicate warnings. The
Ivi_GetAttributeViString function returns a positive value if the buffer you pass is not
large enough to hold the current attribute value. The positive value indicates size of the buffer
you must pass to obtain the complete value.

The IVI Library functions return error and warning values from several sets of status codes.
Some status codes are unique to the IVI Library. Other status codes are the same codes that
VISA Library functions return. Still others are error or warning values that functions in

specific instrument drivers return. Each set of status codes has its own numeric range. The
Status Codesection at the end of this chapter lists the numeric ranges of the different sets of
status codes. It also contains a listing of all the 1VI error codes and the most commonly used
VISA status codes.

Each IVI session has the following three attributes for reporting error information:
IVI_ATTR_PRIMARY_ERROR

IVI_ATTR_SECONDARY_ERROR
IVI_ ATTR_ERROR_ELABORATION

Each instrument driver defines its own constant name for these attributes, with the instrument
prefix replacingV! in the name.

You can callvi_SetErrorinfo to set all three attributes at once. You can call
Ivi_ClearErrorinfo to clear all three attributes at once. You can call
Ivi_GetErrorinfo to obtain and then clear the values of all three attributes at once.

Each instrument driver exportsPaefix . version of each of th@et andClear functions.
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You also can access the attribute values using the following functions:

e Ivi_SetAttributeVilnt32 to set primary or secondary error code

*  Ivi_SetAttributeViString to set error elaboration string

*  Ivi_GetAttributeVilnt32 to obtain primary or secondary error code
*  Ivi_GetAttributeViString to obtain error elaboration string

The three attributes describe the first error or warning that occurred since the last call to
Ivi_GetErrorinfo or lvi_ClearErrorinfo on the session. The primary error code
specifies the primary reason for the error or warning. If no error or warning occurred, the
primary error code i¥1_SUCCESS(0) . The secondary error code is optional and provides
additional information about the error or warning condition. A value of 0 indicates no
additional information. The error elaboration parameter is a string that can contain further
descriptive information about the error or warning condition.

The IVI Library also maintains a primary error code, secondary error code, and error
elaboration string for each execution thread. When youwtadietErrorinfo or
Ivi_ClearErrorinfo on a session, the function sets or clears the error information for both
the session and the thread. When you pag¢ULL for thevi parameter to

Ivi_SetErrorinfo or lvi_ClearErrorinfo , the function sets or clears only the error
information for the thread. This is useful when you do not have a session handle to pass,
which occurs when a call tai_SpecificDriverNew fails. To obtain the error information

for the thread, you must cali_GetErrorinfo with thevi parameter set tdl_NULL.

Normally, it is the responsibility of the user to decide when to clear the error information by
calling Prefix _GetErrorinfo or Prefix _ClearErrorinfo . If an instrument driver
callslvi_GetErrorinfo , it must restore the error information by calling

Ivi_SetErrorinfo , possibly adding a secondary error code or an elaboration string.

Ivi_SetErrorinfo does not overwrite existing significant error information unless you
request it to do so. This allows you to make multiple callg t8etErrorinfo at different
levels in your instrument driver source code without the risk of losing important error
information. It also preserves the information about the first error for the user. Refer to the
Ivi_SetErrorinfo function description for more information on this mechanism.

Error Macros

Theivi.n include file contains eight macros that you can use in your source code to facilitate
error handling. All eight macros require that you have the following declaration at the top of
the function in which the macro appears:

ViStatus error = VI_SUCCESS;

The macros also require that you have the following label near the end of the function:
Error:
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Five of the macros require access ¥iSession variable namedi, which they pass to
Ivi_SetErrorinfo in certain cases. The names of these macros all begini@fitgck .

Normally, you use the macros around function calls, but you also can use them around
variables or expressions.

The following describes the behavior of each macro.

checkAlloc(pointer)

If pointer isVI_NULL , assignVI_ERROR_ALLOQo theerror variable and jump to the
Error label.

checkErr(status)

Assignstatusto theerror variable. Ifstatusis positive, coerce tharor variable to zero.
If statusis negative, jump to therror label.

checkWarn(status)

Assignstatusto theerror variable. If negative, jump to th&ror label.

viCheckAlloc(pointer)

If pointer isVI_NULL, assigrnvl_ERROR_ALLOCto theerror variable, call
Ivi_SetErrorinfo with VI_ERROR_ALLOGas the primary error code, and jump to the
Error label.

viCheckErr(status)

Assign status to therror  variable. Ifstatusis positive, coerce theror variable to zero.
If statusis negative, pass it toi_SetErrorinfo and jump to th&rror label.

viCheckErrElah(status, elabString)

Assignstatusto theerror variable. Ifstatusis positive, coerce tharor variable to zero.
If statusis negative, pass it amdabString to Ivi_SetErrorinfo and jump to th&rror
label.
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viCheckParm(status, parameterPosition, parameterName)

Assignstatusto theerror variable. Ifstatusis positive, coerce tharor variable to zero.
If statusis negative, do the following:

» ConvertparameterPositioninto one of the VXplug&play error codes for invalid
parameters, and pass it as the secondary error ctvileStstErrorinfo . Passtatus
as the primary error code, and ppasameterNameas the error elaboration.

e Jump to theError label.

viCheckWarn(status)

Assignstatusto error. Ifstatusis nonzero, pass it tei_SetErrorinfo . If statusis
negative, jump to thError label.

Notice that theheckWarn andviCheckWarn macros preserve warnings whereas the other
viCheck macros discard them. AlsaCheckWarn callslvi_SetErrorinfo on both
warnings and errors, whereas the other macrosvcedetErrorinfo only on errors.

When to Use the viCheck Macros

When returning an error or a warning, each user-callable instrument driver function must set
the error information for the session and thread. You can do this by explicitly calling
Ivi_SetErrorinfo at the end of the function, or you can usevitbeck macros in the
function or in the lower-level routines that the function calls.

You can call theiCheck macros only when the following two conditions are true:

e The function in which it appears ha¥igession parameter named that is an IVI
session handle afi_NULL.

« The first argument you pass to the macro is either a pointer value, in the case of
viCheckAlloc , or a status code that is negative if and only if an error occurs. IVl and
VISA functions return such status codes.

It is best to use the@Check macros at the lowest level in your code where these two
conditions are true. You can then usediwck versions of the macros at higher levels.

All VI Library functions that take the IVI session handle as a parameter call

Ivi_SetErrorinfo when they return errors. Thus, you do not have to uséCheck

macros around calls to VI functions. Nevertheless, it is harmless to make redundant use of
theviCheck macros. Th@iCheck macros callvi_SetErrorinfo in such a way that it

does not overwrite existing significant error information.
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Examples

The following example shows how to handle errors that calls to IVI functions return.

checkErr( Ivi_SetAttributeViSession (vi, VI_NULL,
IVI_ATTR_IO_SESSION, 0, i0));

The following example shows how to handle errors that VISA functions return. This method
also works for other libraries that return errors as negative values.

viCheckErr( viSetAttribute (io, VI_ATTR_TMO_VALUE, 5000 ));

The following example shows how report an error with an elaboration string.

if (triggerCount > 1 || sampleCount > 1)
viCheckErrElab( IVI_ERROR_INVALID_CONFIGURATION,
"Cannot use single point measurement functions"
" when DMM is configured for multi-point.");

The following example shows how report a parameter error in a user-callable instrument
driver function.

viCheckParm( Ivi_SetAttributeViReal64(vi, VI_NULL,
HP34401_ATTR_RESOLUTION, 0, resolution),
4, "Resolution");

IVI Library Function Reference

This section describes each function in the LabWindows/CVI IVI Library in alphabetical
order.
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ViStatus status = Ivi_AddAttributelnvalidation (ViSession vi,
ViAttr attributelD, ViAttr dependentAttributelD,
ViBoolean allChannels);

Purpose

This function creates an invalidation dependency relationship between two attributes. When
you set the first attribute to a new value, the VI Library marks the cache value for the second
attribute value as invalid. When an attribute cache value is invalid, any attempt to obtain or
change the current value of the attribute causes the VI Library to invoke the read or write

callback function for the attribute regardless of the cache value.

Create a dependency relationship if setting the value of one attribute can cause the value of
another attribute to change or become out-of-range in the instrument. When this occurs, the

cache value of the second attribute no longer reflects the true state of the instrument.

Although you can create a two-way invalidation dependency relationship between attributes

it is rarely the correct thing to do. Refer to thé State-Caching Mechanisgection in
Chapter 2)VI Architecture Overviewfor more information.

"

—

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session.
attributelD ViAttr The ID of the attribute for which a change
in value can render the cache value of the
dependent attribute unreliable.
dependentAttributelD | ViAttr The ID of the attribute to invalidate whep
the value of the other attribute changes
allChannels ViBoolean Specifies whether the invalidation occuf
on all possible channels or only on the
channel on which the value of the first
attribute changes. This option is relevan
only if both attributes are channel-based.
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Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

TheallChannels parameter is relevant only if both attributes are channel-based. Pass
VI_TRUE for allChannelsif you want the invalidation to occur on all possible channels. Pass

VI_FALSE if you want the invalidation to occur only on the channel on which the value of the
first attribute changes.

See Also

Ivi_AddAttributelnvalidation , Ivi_InvalidateAttribute

Ivi_InvalidateAllAttributes , Ivi_GetInvalidationList
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Ivi_AddAttributeViAddr

ViStatus status = Ivi_AddAttributeViAddr (ViSession vi,
ViAttr newAttributelD,
ViConstString attributeName,
ViAddr defaultValue, IviAttrFlags flags,
ReadAttrViAddr_CallbackPtr readCallback,
WriteAttrViAddr_CallbackPtr writeCallback);

Purpose
Creates and configures a neugddr attribute for an instrument session.

You can us&/iAddr attributes only for settings that are private to the instrument driver.
Do not makeviAddr attributes accessible to the user.

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session.

newAttributelD ViAttr The ID for the new attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview

attributeName ViConstString A string that contains the defined constgnt
name of the attribute. Refer to the
Parameter Discussiosection.

defaultValue ViAddr The default initial value for the attribute.
Refer to theParameter Discussion
section.

flags IviAttrFlags Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview
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e

Name Type Description
readCallback ReadAttrViAddr The read callback function you want the
_CallbackPtr IVI engine to invoke when you request th
current value of the attribute. Refer to th
Parameter Discussiogection.
writeCallback WriteAttrViAddr The write callback function you want the
_CallbackPtr IVI engine to invoke when you set the
value of the attribute. Refer to the
Parameter Discussiogection.
Value
Name Type Description
status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

TheattributeName string must always be the same as the defined constant name for the
attribute. For example, if the defined constant for an attribue4is_ATTR_RANGEpass

LabWindows/CVI Instrument Driver Guide

"FL45_ATTR_RANGE for attributeName.

The IVI engine uses the value you pasdeiaultValue as the current value of the attribute

if all of the following conditions are true:

¢ The user sets thgl_ATTR_SIMULATION attribute tovi_TRUE.

*  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

¢ You query the attribute value before you ever set it.

Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addressead@alback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViAddr *value);

11-16
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Upon entry to the callbackyalue contains the cache value. Upon exit from the callback,
*value must contain the actual current value.

Note If you want to use thd=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrReadCallbackViAddr to replace the read callback after you
create the attribute.

Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL for writeCallback. Otherwise, you must define the write callback
function in the source code for the specific instrument driver and pass its address as the
writeCallback parameter. The read callback function must have the following prototype:

You must define the write callback function in the source code for the specific instrument
driver. The function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViAddr value);

Note If you want to use thd=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usevi_SetAttrWriteCallbackViAddr to replace the write callback after you
create the attribute.

See Also
Ivi_SetAttrReadCallbackViAddr , Ivi_SetAttrWriteCallbackViAddr
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lvi_AddAttributeViBoolean

ViStatus status = Ivi_AddAttributeViBoolean (ViSession vi,

ViAttr newAttributelD,

ViConstString attributeName,

ViBoolean defaultValue, IviAttrFlags flags,
ReadAttrViBoolean_CallbackPtr readCallback,
WriteAttrViBoolean_CallbackPtr writeCallback);

Purpose
Creates and configures a n&iBoolean attribute for an instrument session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session.
newAttributelD ViAttr The ID for the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
attributeName ViConstString A string that contains the defined constg
name of the attribute. Refer to the
Parameter Discussiosection.
defaultValue ViBoolean The default initial value for the attribute.
Refer to theParameter Discussion
section.
flags IviAttrFlags Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview
readCallback ReadAttrViBoolean The read callback function you want the
_CallbackPtr IVI engine to invoke when you request th
current value of the attribute. Refer to th
Parameter Discussiogection.
writeCallback WriteAttr The write callback function you want the
ViBoolean_ IVI engine to invoke when you set the
CallbackPtr value of the attribute. Refer to the

Parameter Discussiosection.

LabWindows/CVI Instrument Driver Guide
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Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion
TheattributeName string must always be the same as the defined constant name for the

attribute. For example, if the defined constant for an attribuie4is ATTR_RANGEpass
"FL45_ATTR_RANGE for attributeName.

The IVI engine uses the value you pasdiigfiaultValue as the current value of the attribute
if all of the following conditions are true:

e The user sets tHgl_ATTR_SIMULATION attribute tovi_TRUE.

*  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

* You query the attribute value before you ever set it.

Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addresead@alback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViBoolean *value);

Upon entry to the callbackyalue contains the cache value. Upon exit from the callback,
*value must contain the actual current value.

Note If you want to use thd=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrReadCallbackViBoolean to replace the read callback function
after you create the attribute.
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Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL forwriteCallback . Otherwise, you must define the write callback function

in the source code for the specific instrument driver and pass its addressrite @edlback
parameter. The write callback function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,

ViConstString channelName,
ViAttr attributeld, ViBoolean value);

Note If you want to use thé=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrWriteCallbackViBoolean to replace the write callback
function after you create the attribute.

See Also

Ivi_SetAttrReadCallbackViBoolean
Ivi_SetAttrWriteCallbackViBoolean
Ivi_DefaultCoerceCallbackViBoolean
Ivi_SetAttrCoerceCallbackViBoolean

LabWindows/CVI Instrument Driver Guide 11-20 © National Instruments Corporation



Ivi_AddAttributeVilnt32

Chapter 11 VI Library — Ivi_AddAttributeVilnt32

ViStatus status = Ivi_AddAttributeVilnt32 (ViSession vi,

ViAttr newAttributelD,

ViConstString attributeName,

Vilnt32 defaultValue, IviAttrFlags flags,
ReadAttrVilnt32_CallbackPtr readCallback,
WriteAttrVilnt32_CallbackPtr writeCallback,
IviRangeTablePtr rangeTable);

Purpose
Creates and configures a ngiint32  attribute for an instrument session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session.
newAttributelD ViAttr The ID for the new attribute. Refer to th
Attribute IDssection in Chapter 2yI
Architecture Overview
attributeName ViConstString A string that contains the defined constg
name of the attribute. Refer to the
Parameter Discussiosection.
defaultValue Vilnt32 The default initial value for the attribute,
Refer to thdParameter Discussion
section.
flags IviAttrFlags Refer to theAttribute Flagssection in

Chapter 2)VI Architecture Overview

readCallback

ReadAttrVilnt32_

CallbackPtr

The read callback function you want the
IVI engine to invoke when you request th
current value of the attribute. Refer to th
Parameter Discussiosection.

D
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to

Return Value

Name Type Description
writeCallback WriteAttrVilnt32_ The write callback function you want the
CallbackPtr IVI engine to invoke when you set the
value of the attribute. Refer to the
Parameter Discussiogection.
rangeTable IviRangeTablePtr The range table you want the IVI engine
use to validate and coerce values for th
attribute. Refer to the Range Tables
section in Chapter 2VI Architecture
Overview
Name Type Description
status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

TheattributeName string must always be the same as the defined constant name for the
attribute. For example, if the defined constant for an attribue4is_ATTR_RANGEpass

"FL45_ATTR_RANGE" for attributeName.

The IVI engine uses the value you pasdeiaultValue as the current value of the attribute

if all of the following conditions are true:

¢ The user sets thgl_ATTR_SIMULATION attribute tovi_TRUE.

*  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

¢ You query the attribute value before you ever set it.

Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addressead@alback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 *value);

LabWindows/CVI Instrument Driver Guide
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Upon entry to the callbackyalue contains the cache value. Upon exit from the callback,
*value must contain the actual current value.

Note If you want to use thd=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrReadCallbackVilnt32 to replace the read callback function
after you create the attribute.

Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL for writeCallback. Otherwise, you must define the write callback
function in the source code for the specific instrument driver and pass its address as the
writeCallback parameter. The write callback function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 value);

Note If you want to use thé=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrWriteCallbackVilnt32 to replace the write callback function
after you create the attribute.

See Also
Ivi_SetAttrWriteCallbackVilnt32 , Ivi_SetAttrWriteCallbackVilnt32 ,
Ivi_DefaultCheckCallbackVilnt32 , Ivi_SetAttrCheckCallbackVilnt32 ,
Ivi_DefaultCoerceCallbackVilnt32 , Ivi_SetAttrCheckCallbackVilnt32 ,
Ivi_SetAttrRangeTableCallback ., Ivi_GetAttrRangeTable ,
Ivi_GetStoredRangeTablePtr , lvi_SetStoredRangeTablePtr
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Ivi_AddAttributeViReal64

ViStatus status = Ivi_AddAttributeViReal64 (ViSession vi,

ViAttr newAttributelD,

ViConstString attributeName,

ViReal64 defaultValue, IviAttrFlags flags,
ReadAttrViReal64_CallbackPtr readCallback,
WriteAttrViReal64_CallbackPtr writeCallback,
IviRangeTablePtr rangeTable,

Vilnt32 comparePrecision);

Purpose
Creates and configures a n&iReal64 attribute for an instrument session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The

handle identifies a particular VI session.

newAttributelD

ViAttr The ID for the new attribute. Refer to th
Attribute IDssection in Chapter 2VI
Architecture Overview

(1]

attributeName

ViConstString A string that contains the defined constgnt
name of the attribute. Refer to the
Parameter Discussiogection.

defaultvValue ViReal64 The default initial value for the attribute
Refer to theParameter Discussion
section.
flags IviAttrFlags Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview
readCallback ReadAttrViReal64_ The read callback function you want the
CallbackPtr IVI engine to invoke when you request the

current value of the attribute. Refer to the
Parameter Discussiosection.
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Name Type Description
writeCallback WriteAttrViReall The write callback function you want the
64_CallbackPtr IVI engine to invoke when you set the

value of the attribute. Refer to the
Parameter Discussiosection.

rangeTable IviRangeTablePtr The range table you want the IVI engine|to
use to validate and coerce values for thjs
attribute. Refer to thRange Tables
section in Chapter 2VI Architecture
Overview

comparePrecision | Vilnt32 The degree of decimal precision the
default IVI compare callback function
uses for the attribute. Refer to the
Comparison Precisiosection in
Chapter 2)VI Architecture Overview
Valid Range: 0, 1 to 14. If you pass 0, the
function uses 14.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

TheattributeName string must always be the same as the defined constant name for the
attribute. For example, if the defined constant for an attributedis ATTR_RANGEpass
"FL45_ATTR_RANGE" for attributeName.

The IVI engine uses the value you pasdiigfiaultValue as the current value of the attribute
if all of the following conditions are true:
e The user sets tHel_ATTR_SIMULATION attribute to VI_TRUE

*  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

* You query the attribute value before you ever set it.
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Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addressead@alback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 *value);

Upon entry to the callbackyalue contains the cache value. Upon exit from the callback,
*value must contain the actual current value.

Note If you want to use thé=dit Instrument Attributes command to develop your

instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrReadCallbackViReal64 to replace the read callback function
after you create the attribute.

Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL forwriteCallback . Otherwise, you must define the write callback function

in the source code for the specific instrument driver and pass its addressrite @edlback
parameter. The write callback function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,

ViConstString channelName,
ViAttr attributeld, ViReal64 value);

Note If you want to use thd=dit Instrument Attributes command to develop your

instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrWriteCallbackViReal64 to replace the write callback
function after you create the attribute.

See Also
Ivi_SetAttrReadCallbackViReal64 , Ivi_SetAttrWriteCallbackViReal64 ,
Ivi_DefaultCheckCallbackViReal64 , Ivi_SetAttrCheckCallbackViReal64 ,

Ivi_DefaultCoerceCallbackViReal64 ,
Ivi_SetAttrCoerceCallbackViReal64 ,
Ivi_DefaultCompareCallbackViReal64 ,
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Ivi_SetAttrCompareCallbackViReal64 , Ivi_SetAttrRangeTableCallback ,
Ivi_GetAttrRangeTable , lvi_GetStoredRangeTablePtr ,
Ivi_SetStoredRangeTablePtr , Ivi_SetAttrComparePrecision ,

Ivi_GetAttrComparePrecision
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Ivi_AddAttributeViSession

ViStatus status = Ivi_AddAttributeViSession (ViSession vi,

ViAttr newAttributelD,

ViConstString attributeName,

ViSession defaultValue, IviAttrFlags flags,
ReadAttrViSession_CallbackPtr readCallback,
WriteAttrViSession_CallbackPtr writeCallback);

Purpose
Creates and configures a n&i@ession attribute for an instrument session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The

handle identifies a particular VI session.

newAttributelD

ViAttr The ID for the new attribute. Refer to th
Attribute IDssection in Chapter 21
Architecture Overview

)

attributeName

ViConstString A string that contains the defined constgnt
name of the attribute. Refer to the
Parameter Discussiosection.

defaultValue ViSession The default initial value for the attribute.
Refer to thdParameter Discussion
section.
flags IviAttrFlags Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview
readCallback ReadAttrviSession_ The read callback function you want the
CallbackPtr IVI engine to invoke when you request the

current value of the attribute. Refer to the
Parameter Discussiogection.

writeCallback

WriteAttr The write callback function you want the
ViSession_ IVI engine to invoke when you set the
CallbackPtr value of the attribute. Refer to the

Parameter Discussiosection.
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Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion
TheattributeName string must always be the same as the defined constant name for the
attribute. For example, if the defined constant for an attribuie4is ATTR_RANGEpass
"FL45 ATTR_RANGE" for attributeName.

The IVI engine uses the value you pasdiigfiaultValue as the current value of the attribute
if all of the following conditions are true:

e The user sets tHgl_ATTR_SIMULATION attribute tovi_TRUE.

*  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

* You query the attribute value before you ever set it.

Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addresead@adlback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViSession *value);

Upon entry to the callbackyalue contains the cache value. Upon exit from the callback,
*value must contain the actual current value.

Note If you want to use thd=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrReadCallbackViSession to replace the read callback function
after you create the attribute.
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Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL forwriteCallback . Otherwise, you must define the write callback function

in the source code for the specific instrument driver and pass its addressrite @edlback
parameter. The write callback function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViSession value);

Note If you want to use thé=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usevi_SetAttrWriteCallbackViSession to replace the write callback
function after you create the attribute.

See Also

Ivi_SetAttrReadCallbackViSession ., Ivi_SetAttrWriteCallbackViSession
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ViStatus status = Ivi_AddAttributeViString (ViSession vi,

ViAttr newAttributelD,

ViConstString attributeName,

ViConstString defaultValue, IviAttrFlags flags,
ReadAttrViString_CallbackPtr readCallback,
WriteAttrViString_CallbackPtr writeCallback);

Purpose
Creates and configures a neigtring  attribute for an instrument session.
Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session.

newAttributelD ViAttr The ID for the new attribute. Refer to th
Attribute IDssection in Chapter 2VI
Architecture Overview

attributeName ViConstString A string that contains the defined constg
name of the attribute. Refer to the
Parameter Discussiosection.

defaultValue ViConstString The default initial value for the attribute.
Refer to theParameter Discussion
section.

flags IviAttrFlags Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview

readCallback ReadAttrViString The read callback function you want the

_CallbackPtr IVI engine to invoke when you request th

current value of the attribute. Refer to th
Parameter Discussiosection.

writeCallback WriteAttrViString The write callback function you want the

_CallbackPtr IVI engine to invoke when you set the

value of the attribute. Refer to the
Parameter Discussiosection.

1)
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Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

TheattributeName string must always be the same as the defined constant name for the
attribute. For example, if the defined constant for an attribue4s ATTR_RANGEpass
"FL45_ATTR_RANGE" for attributeName.

The IVI engine uses the value you pasdiefiaultValue as the current value of the attribute
if all of the following conditions are true:

e The user sets tHg|_ATTR_SIMULATION attribute tovi_TRUE.

«  You specify no read callback for the attribute, or the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONattribute isvl_TRUE.

¢ You query the attribute value before you ever set it.

Read Callback

The IVI engine invokes the read callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a read callback function for the attribute, you
can pas¥I_NULL for readCallback. Otherwise, you must define the read callback function

in the source code for the specific instrument driver and pass its addresead @adlback
parameter. The read callback function must have the following prototype:

ViStatus _VI_FUNC ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld,
const ViConstString *value);

Unlike the read callback functions for the other data types, the read callbaskSoirg
attribute does not report the current value to the caller through the last parameter. Instead, it
reports the current value by passing iMoSetVallnStringCallback

Note If you want to use thdé=dit Instrument Attributes command to develop your
instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usdvi_SetAttrReadCallbackViString to replace the read callback function
after you create the attribute.
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Write Callback

The IVI engine invokes the write callback function to obtain the current value of an attribute
from the instrument. If you do not want to use a write callback function for the attribute, you
can pas¥I_NULL forwriteCallback . Otherwise, you must define the write callback function

in the source code for the specific instrument driver and pass its addresstite @ellback
parameter. The write callback function must have the following prototype:

ViStatus _VI_FUNC WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViConstString value);

Note If you want to use thé=dit Instrument Attributes command to develop your

instrument driver source code, retain the parameter names as shown in the
prototype for the callback.

You can usévi_SetAttrWriteCallbackViString to replace the write callback function
after you create the attribute.

See Also

Ivi_SetValinStringCallback
Ivi_SetAttrWriteCallbackViString

, Ivi_SetAttrReadCallbackViString
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Ilvi_AddToChannelTable

Vi Status status = | vi_AddToChannelT able
(Vi Sessio n vi, ViConstStrin g channel Strings);

Purpose
Addsadditionalchannel stngs to tke channel table you establishtvi
Ilvi _BuildChannelTab Ie.

Refer to theChannelssection in Chapte2, IVI ArchitectureOverview, for more information
on channel strigs.

Parameters
Input
Name Type Description
Vi ViSession TheViSessi on handle that you obtain
from Ivi_SpecificDr i verNe w. The
handk identifiesa particular I\ session.
channelStrings ViConstStri  ng | A string containingathe list of channel

strings ya want to add to the channel
tabe. Refer to théarameter Dscusson
section.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro

0 indicates success.

Refa to theSatus des section at the
end of this chapgt.

Parameter Discussion
In the channelStri ngs paramete you mustseparate multiple channel stringgh commas.
You can include spaces aftee commasFor example to add"3" and"4" asvalid chanrel
strings for the instument sessbn, you canpass'3,4"

See Also
Ivi _BuildChannelTab | e, Ivi_Restrict AttrToChannels
Ivi _ValidateAttrFor Channel , Ivi_Coer ceChannelName,

Ivi _GetUserChannelN ame Ivi_GetNthC hannelString
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lvi_Alloc

ViStatus status = Ivi_Alloc (ViSession vi, Vilnt32 memoryBlockSize,
ViAddr *memoryBlockPointer);

Purpose

This function allocates memory for an object of the size you specify and initializes all bytes
to zero. If you specify a non-NULL IVI session handle, the function associates the memory
block with the session by inserting it into the list of memory blocks the IVI engine maintains
for the session.

You can callvi_Free to free the memory block. You can cizll FreeAll to free all of
the memory blocks that you allocate for the sessionwiithlloc ~ or
Ivi_RangeTableNew . When you callvi Dispose on the session, it callé_FreeAll

for you.

If the function cannot allocate the space or you specify O fan#maoryBlockSize
parameter, the function sets themoryBlockPointer parameter t&I_NULL and returns an

error.
Parameters
Input
Name Type Description
Vi ViSession If you want to associate the memory blogk
with a particular IVI session, pass the 1VI
session handle that you obtain from
Ivi_SpecificDriverNew . Otherwise,
passvl_NULL.
memoryBlockSize Vilnt32 The number of bytes you want to allocate.
Must be greater than zero.
memoryBlockPointer | ViAddr Returns a pointer to the memory block the
function allocates.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.

Refe to theSatus des section at the
end of this chapt.

See Also

Ivi _Free, Ivi_FreeA |1, Ivi_ Dispose , Ivi_RangeTableNe w
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lvi_AttributelsCached

ViStatus status = Ivi_AttributelsCached (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViBoolean *cached);

Purpose

Indicates whether the IVI engine believes that the cache value of the attribute accurately
reflects the state of the instrument.

The function return¥I_FALSE if the IVI_VAL_NEVER_CACHEflag for the attribute is set,
there is no value in the cache, or the VI engine has invalidated the cache value.

Parameters
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew
Otherwise, pasgl_NULL .
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
Output
Name Type Description
cached ViBoolean 1=VI_TRUE - cache reflects instrument
state.
0 =VI_FALSE - cache might not reflect
instrument state.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success. Refer to Status
Codessection at the end of this chapter,
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Ivi_AttributeUpdatelsPending

ViStatus status = Ivi_AttributeUpdatelsPending (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViBoolean *updatePending);

Purpose

Indicates whether a deferred update is pending for a specific attribute on a specific channel.
At most one deferred update can be pending for an attribute on a particular channel. Refer to

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session.
channel ViConstString If the attribute is channel-based, pass &
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
Output
Name Type Description
updatePending ViBoolean 1=VI_TRUE - update pending.
0 =VI_FALSE - no update pending.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theStatus Codesection at the
end of this chapter.
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Ilvi_BuildChannelTable

ViStatus status = Ivi_BuildChannelTable (ViSession vi,
ViConstString channelStrings,
ViBoolean allowUnknownChannels,
Ivi_ValidateChannelStringFunc validationCallback);

Purpose
Creates the initial channel table for an IVI session. A channel table consists of the valid
channel strings for the instrument session. When you create attributes with the

Ivi_AddAttribute functions, you set thi/l_VAL_MULTI_CHANNEL flag for attributes
that have different values for each channel. You use this function to specify the set of
channels.

If the instrument does not support multiple channels, then create an initial channel table with
"1" as the only valid channel string.

You must callvi_BuildChannelTable in yourPrefix _lvilnitfunction . Ifyou call

it again at a later point, it discards the old channel table and builds a new one. To add channel
strings to an existing channel table, ¢allAddToChannelTable . To restrict an attribute

to a subset of channels, ciil RestrictAttrToChannels

The IVI Library maintains the channel table for the session. If the user defines any virtual
channel names in tha.ini configuration file, the IVI Library associates the virtual names
with the entries in the table. Refer to tBleannelssection in Chapter 2y Architecture
Overview

Thelvi_CoerceChannelName  function validates channel names and converts virtual
channel names to specific driver channel strings. If your driver supports multiple channels,
you must callvi_CoerceChannelName in driver functions that use the channel string
directly. When you call atvi_SetAttribute , Ivi_GetAttribute , or

Ivi_CheckAttribute function the IVI engine converts virtual channel names to specific
driver channel strings before invoking read, write, check, coerce, compare, and range table
callback functions.
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Parameters
Input

Name Type Description

Vi ViSession TheViSession handle that you obtair]
from Ivi_SpecificDriverNew . The
handle identifies a particular VI
session.

channelStrings ViConstString A single string containing a list of the
strings that represent the channels of
the instrument. Refer to thiRarameter
Discussiorsection.

allowUnknownChannels | ViBoolean If VI_TRUE, users can specify channel
strings that are not in the channel table.
Typically, you pas¥I|_FALSE. Refer
to theParameter Discussiosection.

validationCallback Ivi_Validate If you passvl_TRUE for
ChannelString allowUnknownChannels specify the
Func address of a channel string validation
function. Otherwise, pas4d_NULL .
Refer to theParameter Discussion
section.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion
In thechannelStringsparameter, separate the channel strings with commas. You can include
spaces after the commas. For example, if the instrument has two channels and your driver
accepts1" or"2" as the channel string, you can pass2" .

Most instrument drivers use only a small number of channels, and the channels have simple
names. A few drivers, however, allow a large number of channels, and the channel strings are
complex. In the latter case, it is not practical for the driver to specify all of the possible
channel strings in advance. Instead, the driver wséiildChannelTable to specify
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only a basic set of channels. Théver callslvi_Coer ceChannelName atthe begnning of
each usecallable functiond determine if the channel parameteschannel string or virtual
channel name already the channel tabléf it is notin the tabe but it isavalid channel
string, the dver callsl vi_AddToChannelT able to add tle channel stringdthe channel
tale.

If you passVI_TRUE for allowUnknownChannels, you must pass the addresshannel
stringvalidation functiorfor thevalidationCallback paramete Ivi_BuildChann  elTable
invokes thevalidation callback when a virtual channel name the userfggganitheivi.ini
corfiguraionfile refers to a chanhstring that is noin thechannelStrings paramete The
channel stringyalidation callbacknust tave the folowing protaype:

ViStatus _VI_FUNC C heckChanStr(ViSe ssion vi,
ViConstStrin g channe | String,
ViBo olea n *isValid,
ViSt atu s *secondaryE rror);

Thevalidation callback indicates whether the channel gigwalid through thesValid
paramete If the channel string iswvalid, the callbak can specify aparticular reason through
the secondaryEror paramete Normally, the callback returngl_SUCCESSeven if the
channel string isnvalid. The callback returnsraerror code only if it cannot perform the
validation.

See Also

Ivi _AddToChannelTab | e, Ivi_Restrict AttrToChannels
Ivi _CoerceChannelNa ne, Ivi_Validate AttrForChannel
Ivi _GetUserChannelN ame Ivi_GetNthC hannelString
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Ivi_CheckAttributeVilnt32
Ivi_CheckAttributeViReal64
Ivi_CheckAttributeViString
Ivi_CheckAttributeViBoolean
Ivi_CheckAttributeViSession
Ivi_CheckAttributeViAddr

ViStatus status = Ivi_CheckAttributeVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, Vilnt32 attributeValue);

ViStatus status = Ivi_CheckAttributeViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViReal64 attributeValue);

ViStatus status = Ivi_CheckAttributeViString (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags,
ViConstString attributeValue);

ViStatus status = Ivi_CheckAttributeViBoolean (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViBoolean attributeValue);

ViStatus status = lvi_CheckAttributeViSession (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViSession attributeValue);
ViStatus status = Ivi_CheckAttributeViAddr (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViAddr attributeValue);

Purpose
Checks the validity of a value you specify for an attribute. A separate typesafe function exists
for each possible attribute data type.

Each function performs the following actions:
* Checks whether the attribute is writable. If not, the function returns an error.

« Validates thattributeValue parameter. If you provide a check callback for the attribute,
the function invokes the check callback to validate the value. If you do not provide a
check callback but the data type of the attributéilig32 orViReal64 and you
provide a range table or a range table callback for the attribute, the function invokes the
default IVI check callback validate the value. If the value is invalid, the function returns
an error.

LabWindows/CVI Instrument Driver Guide 11-42 © National Instruments Corporation



Chapter 11 IVI Library — Ivi_CheckAttributeVilnt32

Parameters
Input
Name Type Description

vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session.

channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2yI
Architecture Overview

optionFlags Vilnt32 0 orIVI_VAL DIRECT USER_CALL.
Refer to theParameter Discussion
section.

attributeValue depends on the | The value which you want to verify as a|

data type of the | valid value for the attribute given the
attribute current settings of the instrument session.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.

A positive value indicates a warning.
0 indicates success.

Refer to theStatus Codesection at the
end of this chapter.

Parameter Discussion

Normally you pass 0 fapptionFlags PassVl_VAL_DIRECT _USER_CALL only when
calling this function to implement one of tReefix _CheckAttribute functions that
your instrument driver exports to the user. When you pas¢AL_DIRECT_USER_CALL,
the function returns an error if thiel VAL _NOT_WRITABLE or
IVI_VAL_NOT_USER_WRITABLEflag for the attribute is set.
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Ivi_CheckBooleanRange

Vi Status status = | vi_CheckBooleanR ange (ViBoolean v alue,
ViStatu s errorCode);

Purpose

Verifies thataViBoolean value is eithewI_ TRUE (1) or VI_FALSE (0). Ifitis not, the
function retuns an eror code that you specif.

Parameters
Name Type Description
value ViBoolean Thevalue youwant b validate.
errorCode ViStatus The error codéhefunction returns ifalue

is notVI_TRUE orVI_FALSE

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro

A positive value indicates warning.

0 indicates success.

Refe to theSatus des section at the
end of this chapgt.

See Also
Ivi _CoerceBoolean , |vi_CheckNumeric Range
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Ivi_CheckNumericRange

ViStatus status = Ivi_CheckNumericRange (ViReal64 value, ViReal64 minimum,
ViReal64 maximum, ViStatus errorCode);

Purpose

Verifies that avilnt32  orViReal64 value falls within a specific range. If it is does not fall
within the range, the function returns an error code that you specify.

The range is inclusive. In other words, the function returns the error code if the value is less
than the minimum value or greater than the maximum value.

When you use this function on a parameter to a user-callable function in an instrument driver,
use theviCheckParm macro around the function call. The following example shows how to
use theviCheckParm macro around this function:

viCheckParm( CheckNumericRange(parmVal,min,max,errorCode),
parmPosition, parmName);

In this exampleparmPosition is the 1-based position of the parameter in the parameter list
of the user-callable function, apdrmName is a string that contains the name of the
parametenvi_CheckNumericRange  stores therrorCode you pass to it as the primary
error codeviCheckParm convertparmPosition to one of the VXplug&play error codes

for invalid parameters and stores it as the secondary error code. lipstordéame as the

error elaboration string. Refer to tBeror ReportingandError Macrossections earlier in this
chapter for more information.

Parameters
Name Type Description
value ViReal64 The value you want to check.
minimum ViReal64 The minimum value of the range.
maximum ViReal64 The maximum value of the range.
errorCode ViStatus The error code the function returns if
value does not fall within the range.
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Return Value

Name Type Description

status ViStatus errorCode ifvalue isnotvalid.
0 if value isvalid.

See Also
Ivi _CheckBooleanRan ge, Ivi_CoerceBo olean , Ivi_Compar eWithPrecision
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lvi_ClearErrorinfo

ViStatus status = Ivi_ClearErrorinfo (ViSession vi);

Purpose
Clears the error information for the current execution thread and the IVI session you specify.
If you passvI_NULL for thevi parameter, this function clears the error information only for
the current execution thread.

Instrument drivers export this function to the user througtPtefix _ClearErrorinfo
function. Normally, the error information describes the first error that occurred since the user
last calledPrefix ~_GetErrorinfo or Prefix _ClearErrorinfo

Avoid calling this function except to implement theefix _ClearErrorinfo function.
Normally, it is the responsibility of the user to decide when to clear the error information.
Ivi_GetErrorinfo , which the user calls througtrefix _GetErrorinfo  , always clears

the error information.

The error information includes a primary error code, secondary code error, and an
error elaboration string. This function sets the primary and secondary error codes to
VI_SUCCESS (0), and sets the error elaboration string'to

Refer to theError Reportingsection earlier in this chapter for details on the IVI error

information.
Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew or
VI_NULL.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.

Refe to theSatus des section at the
end of this chapt.

See Also

Ivi _SetErrorinfo , | vi_GetErrorinfo , Ivi_GetErrorMess age,
Ivi _GetSpecificDriv erStatusDesc
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Ivi_ClearinstrSpecificErrorQueue

ViS t atus status = | vi_ClearlnstrSpe cificErrorQueue ( ViSession vi);

Purpose
Renoves all entries from #hinstrument-speéic error queue forralVI session.

Use the instrument-spéici error queue if querying the instrument for its status
caussthe instrument to lose the errgalue. In your check status callback, call

Ivi _QueuelnstrSpeci ficError  toinseat the instrument error coda the queue,

ard then retun the IVI_ERROR_INST R _SPECIFIC error coce from the callback. In your
Prefix _error_query  function, calllvi_InstrSpecificErrorQueueSize to
determine if there isreerror in tre queue. If natinvoke the check status callback dirgctl
In either case, ithere isanerrar, call lvi_Dequeuelnst  r SpecificError to retreve
the errar.

Refer to thdnstruments without Error Queuesnd theCheck StatsiCallbadk sections of
Chapte 2, IVI Architecture Overviewfor more information.

Parameters
Input
Name Type Description
vi ViSession The ViSe ssion handle that yoobtain
from Ivi_SpecificDr i verNe w. The
handk identifiesa particular I\ session.

Return Value

Name Type Description

status ViStatus A negaive value indicates an emo

0 indicates success.

Refe to theSatus des section at the
end of this chapgt.

See Also
Ivi _QueuelnstrSpeci  ficError , Ivi_De queuelnstrSpecifi cError
Ivi _InstrSpecificEr r orQueuesSize
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Ilvi_ CoerceBoolean

arn

Vi Status status = | vi_CoerceBoolea

Purpose

Coerces &alue yai specify toavalid ViBoolean

changes it t&/I_TRUE (1)

n (ViBoolean *valu e);

value. f thevalue is non-zero, #function

Parameters
Input/Output
Name Type Description
value ViBoolean Thevalue youwant to coerce.
Return Value
Name Type Description
status ViStatus IV _ERROR_INVALID _VALUE,
if value isVI_NULL.
0 othewise.
See Also
Ivi _CheckBooleanRan ge
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Ilvi_CoerceChannelName

ViStatus status = Ivi_CoerceChannelName (ViSession vi,
ViConstString channelName,
ViConstString *channelString);

Purpose
Verifies thatchannelNameis a valid channel string or virtual channel name. If it is a virtual
channel namdyi_CoerceChannelName  returns a pointer to specific driver channel string
the virtual channel name represents.

Refer to theChannelssection in Chapter 2Y1 Architecture Overviewfor information on
channel strings and virtual channel names.

If your driver supports multiple channels, you mustigalCoerceChannelName  in driver
functions that use the channel string directly. When you call &8etAttribute ,
Ivi_GetAttribute , Orlvi_CheckAttribute function, the IVI engine calls
Ivi_CoerceChannelName internally before invoking the read, write, check, coerce,
compare, and range table callback functions.

To be validchannelNamemust be one of the following:
*  VI_NULL, in which case the function retursis NULL in channelString.

* An empty string, in which case the function returns the address of that empty string in
channelString.

» A specific driver channel string, in which case the function returns the address of the
channel string. Specific instrument drivers define the valid channel strings using
Ivi_BuildChannelTable andlvi_AddToChannelTable

» Avirtual channel name that the user specifies irtiei configuration file. A
virtual channel name is valid only if the user opens the session from a class driver and
assigns a valid specific driver channel string to the virtual name ivi.thie  file.
If channelNameis a virtual channel name, the function returns the address of the
corresponding specific driver channel string.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
channelName ViConstString The channel name that you want to verify.
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Output
Name Type Description
channelString ViConstString Returnsapointer to a spefic driver
channel string. Refeothe Parameter
Discussim section.
Return Value
Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to théStatus Calessection at the end
of this chapte

Parameter Discussion

If an errar occurs, thdéunction does not modifthe channelString paramete

A Caution Do not modify the contents of the sitig that channelStri ng pants to.

If you want to use th&i_ CoerceChannelName only tovalidate a channel name, you can
passVI_NULL for the channdString paramete

See Also

Ivi _BuildChannelTab [|e, Ivi_AddToCha nnelTable ,
Ivi _RestrictAttrToC hannels , Ivi_Val i dateAttrForChann el,
Ivi _GetUserChannelN ame Ivi_GetNthC hannelString
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Ivi_CompareWithPrecision

ViStatus status = Ilvi_CompareWithPrecision (Vilnt32 digitsOfPrecision,
ViReal64 a, ViReal64 b, Vilnt32 *result);

Purpose
Compares twiReal64 values using the number of decimal digits of precision you specify.

If the two values are not exactly equal, the function uses the following logic, herdb
are the values you want to compare, diglthe digits of precision you specify.

ifa==
if |bl<10~(d-1)
thena==bh.

else /*al=07*

if M <10-d-1
lal
then a ==
Parameters
Input
Name Type Description
digitsOfPrecision Vilnt32 Specify the number of decimal digits of
precision you want to use to compare the
two ViReal64 values.
Valid Range: 0, or 1 to 14.
If you pass 0, the function sets the precision
to the VI default for this value, which is 14.
a ViReal64 The first value you want to compatre.
b ViReal64 The second value you want to compare.
Output
Name Type Description
result vilnt32 Returns the result of the comparison.
0 ifa==
-1 ifa<b
lifa>b
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also

Ilvi _CheckNumericRan ge
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Ilvi_DefaultBufferedlOCallback

ViS t atus status = | vi_DefaultBuffer edlOCallback (ViS ession vi, lviMe ssage

message);

Purpose

Respondso themessages thati_Update  sengwhen it processdeferred updates for the
sessionThe IVI Librawy providesthis default cdback functon to hante instruments that use
VISA /0.

You can change thaiffered YO callbackby calling Ivi_SetAttrib uteViAddr  function
with thelvVl_ATTR_BU FFERED_|O_CALLBAG attribute.

Refer to theDeferred Updatesectio in Chapte 2, VI Architecture Overvie, for detailed
information on low Ivi_Updat e processes deferred wges, when itivokes thebuffered

I/O callback, and whdtvi_DefaultBuffer edlOCallback does in response to each
message.
Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The

handle idenfies a particular VI session.

message IviMessage The type daction tte callback takes.
1 =IVI_MSG_START_UPDATE

2 =IVI_MSG_END_UPDATE

3 =IVI_MSG_SUSPEND

4 =|VI_MSG_RESUME

5 =1VI_MSG_FLUSH

Return Value
Name Type Description
status ViStatus A negaive value indicates an eno

0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte

See Also

Ivi _Update
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Ivi_DefaultCheckCallbackVilnt32

ViStatus status = Ivi_DefaultCheckCallbackVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 attributeValue);

Purpose
Performs the default actions for checking the validity @fia32  attribute value. The VI
engine automatically installs this callback when youlealhddAttributeViint32 with
a non-NULL range table or when you dall SetAttrRangeTableCallback toinstall a

non-NULL range table callback function.

If you want to add to the actions of this callback, install your own callback with
Ivi_SetAttrCheckCallbackVilnt32 , and invoke this function from your callback.

This function does the following:

1. Callslvi_GetAttrRangeTable to obtain the range table for the attribute. If the range
table is invalid, the function returns an error. If there is no range table, the function returns
VI_SUCCESS

2. Callslvi_GetVilnt32EntryFromValue to find an entry that matches the value.

3. ReturnsvI_SUCCESSIf it can find an entry. Otherwise it returns an error.

Note Do not call this function directly unless you are calling it from your own check
callback or you have already callddi_LockSession

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview

attributeValue Vilnt32 The value you want to validate.
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Name Type Description
status ViStatus A negaive value indicates #valueis
invalid or thatsome otheerror occured.
0 indicates success.
Refer to thestatus Calessection at the end
of this chapte
See Also

Ivi _AddAttributeVil nt32 , lvi_SetAtt r CheckCallbackVil nt32 ,

Ivi _SetAttrRangeTab | eCallback , Ivi_ GetAttrRangeTable ,

Ivi _GetStoredRangeT ablePtr , Ivi_Set StoredRangeTableP tr,

Ivi _GetVilnt32Entry FromValue
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Ivi_DefaultCheckCallbackViReal64

ViStatus status = Ivi_DefaultCheckCallbackViReal64 (ViSession vi,

Purpose

ViConstString channel, ViAttr attributelD,
ViReal64 attributeValue);

Performs the default actions for checking the validity wiReal64 attribute value. The IVI
Library automatically installs this callback when you oallAddAttributeViReal64

with a non-NULL range table or when you dall SetAttrRangeTableCallback

to install a non-NULL range table callback function.

If you want to add to the actions of this callback, install your own callback with

Ivi_SetAttrCheckCallbackViReal64

This function does the following:

1. Callslvi_GetAttrRangeTable

, and invoke this function from your callback.

to obtain the range table for the attribute. If the range

table is invalid, the function returns an error. If there is no range table, the function returns

VI_SUCCESS

2. Callslvi_GetViReal64EntryFromValue
3. ReturnsvI_SUCCESSIf it can find an entry. Otherwise it returns an error.

to find an entry that matches the value.

Note Do not call this function directly unless you are calling it from your own check
callback or you have already callddi_LockSession

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
attributeValue ViReal64 The value you want to validate.
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Name Type Description
status ViStatus A negaive value indicates #valueis
invalid or thatsome otheerror occured.
0 indicates success.
Refer to thestatus Calessection at the end
of this chapte
See Also

Ivi _AddAttributeViR eal64 , Ivi_SetAt trCheckCallbackVi Real64 |

Ivi _SetAttrRangeTab | eCallback , Ivi_ GetAttrRangeTable ,

Ivi _GetStoredRangeT ablePtr , Ivi_Set StoredRangeTableP tr,

Ilvi _GetViReal64Entr yFromValue

© National Instruments Corporation 11-59 LabWindows/CVI Instrument Driver Guide



Chapter 11 VI Library — Ivi_DefaultCoerceCallbackViBoolean

Ilvi_DefaultCoerceCallbackViBoolean

ViStatus status = Ivi_DefaultCoerceCallbackViBoolean (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViBoolean attributeValue,
ViBoolean *coercedValue);

Purpose

Performs the default actions for coercing a value féiBaolean attribute. The IVI Library
automatically installs this callback when you ¢all AddAttributeViBoolean

You can install your own coerce callback by calling
Ivi_SetAttrCoerceCallbackViBoolean

This function sets the coercedValue paramet®i toRUE (1) if the value you specify for
attributeValue non-zero.

Note Do not call this function directly unless you are calling it from your own coerce
callback or you have already callddi_LockSession

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
attributeValue ViBoolean The value you want to coerce.
Output
Name Type Description
coercedValue ViBoolean Returns the coerced value.
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Return Value

Name Type Description

status ViStatus A negaive value indicates an eno

0 indicates success.

Refer to thestatus Calessection at the end
of this chapte

See Also
Ivi _AddAttributeViB oolean , Ivi_SetA ttrCoerceCallback ViBoolean

© National Instruments Corporation 11-61 LabWindows/CVI Instrument Driver Guide



Chapter 11 VI Library — Ivi_DefaultCoerceCallbackVilnt32

Ilvi_DefaultCoerceCallbackVilnt32

ViStatus status = Ivi_DefaultCoerceCallbackVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 attributeValue, Vilnt32 *coercedValue);

Purpose

Performs the default actions for coercing a value fairré32  attribute. The IVI Library
automatically installs this callback when you ¢ull AddAttributeVilnt32

with a range table that has a type\if VAL_COERCEDor when you call
Ivi_SetAttrRangeTableCallback to install a non-NULL range table callback function.

You can install your own coerce callback by calling
Ivi_SetAttrCoerceCallbackVilnt32

This function does the following:

1. Callslvi_GetAttrRange  Table to obtain the range table for the attribute. If the range
table is invalid, the function returns an error.

2. If there is no range table or its type is Mt VAL_COERCED, the function sets the
coercedValueparameter to the value you specify &tiributeValue.

3. Callslvi_GetVilnt32EntryFromValue to find an entry that matches the value.

4. Ifit can find an entry, it sets tlweercedValueparameter to the value of the
coercedValue field in the range table entry and retuxisSUCCESS Otherwise it
returns an error.

Note Do not call this function directly unless you are calling it from your own coerce
callback or you have already callddi_LockSession
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Parameters
Input
Name Type Description
vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
channel ViConstString If the attrbute is channel-based, pass a
channel strilg or virtual chanrel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the atthute. Refer to the
Attribute IDs section in Chapter 2yI
Architecture Overview
attributeValue Vilnt32 Thevalue youwant b coerce.
Output
Name Type Description
coercedValue Vilnt32 Returns thevalue to whichthe function
coerces the inpwalue based on the range
table for tke attribute.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte
See Also
Ivi _AddAttributeVil nt32 , lvi_SetAtt r CheckCallbackVil nt32 ,
Ivi _SetAttrRangeTab | eCallback , _ CGetAttrRangeTable ,
Ilvi _GetStoredRangeT ablePtr , Ivi_Set StoredRangeTableP tr,
Ivi _GetVilnt32Entry FromValue
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Ilvi_DefaultCoerceCallbackViReal64

ViStatus status = Ivi_DefaultCoerceCallbackViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViReal64 attributeValue,ViReal64 *coercedValue);

Purpose

This function performs the default actions for coercing a value ViReal64

attribute. The IVI Library automatically installs this callback when you call
Ivi_AddAttributeViReal64 with a range table that has a typewf VAL_COERCED

or when you callvi_SetAttrRangeTableCallback to install a non-NULL range table
callback function.

You can install your own coerce callback by calling
Ivi_SetAttrCoerceCallbackViReal64

This function does the following:

1. Callslvi_GetAttrRangeTable to obtain the range table for the attribute. If the range
table is invalid, the function returns an error.

2. If there is no range table or its type is Mt VAL_COERCED, the function sets the
coercedValueparameter to the value you specify &tiributeValue.

3. Callslvi_GetViReal64EntryFromValue to find an entry that matches the value.

4. Ifit can find an entry, it sets tlweercedValueparameter to the value of the
coercedValue field in the range table entry and retuxisSUCCESS Otherwise, it
returns an error.

Note Do not call this function directly unless you are calling it from your own coerce
callback or you have already callddi_LockSession
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Parameters
Input
Name Type Description
vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
channel ViConstString If the attrbute is channel-based, pass a
channel strilg or virtual chanrel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the atthute. Refer to the
Attribute IDs section in Chapter 2yI
Architecture Overview
attributeValue ViReal64 Thevalue youwant b coerce.
Output
Name Type Description
coercedValue Vilnt32 Returns thevalue to whichthe function
coerces the inpwalue based on the range
table for tke attribute.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte
See Also
Ivi _AddAttributeViR eal64 , Ivi_SetAt trCoerceCallbackV i Real64 ,
Ivi _SetAttrRangeTab | eCallback , GetAttrRangeTable ,
Ilvi _GetStoredRangeT ablePtr , Ivi_Set StoredRangeTableP tr,
Ivi _GetViReal64Entr yFromValue
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lvi_DefaultCompareCallbackViReal64

ViStatus status = Ivi_DefaultCompareCallbackViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViReal64 a, ViReal64 b, Vilnt32 *result);

Purpose
Performs the default compare actions fofiReal64 attribute. The IVI engine invokes the
compare callback to compare cache values it obtains from the instrument against new values
you set the attribute to. If the compare callback determines that the two values are equal, the
IVI engine does not call the write callback for the attribute.

The IVI Library automatically installs this callback when you call

Ivi_AddAttributeViReal64 . The IVI engine installs the default compare callback rather
than comparing based on strict equality because of differences between computer and
instrument floating-point representations.

You can install your own compare callback by calling
Ivi_SetAttrCompareCallbackViReal64

If the two values are not exactly equal, the function uses the following logic, wherh
are the values you want to compare, diglthe digits of precision you specify when you call
Ivi_AddAttributeViReal64 or lvi_SetAttrComparePrecision

ifa==
if |bj<10~d-1
thena==h.

else/*al=0*

i B=blogo-d-y
EY
then a ==
Note Do not call this function compare directly unless you are calling it from your own

callback or you have already callddi_LockSession
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Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2yI
Architecture Overview
a ViReal64 The first value to compare. Normally, the
new value to which you are trying to set th
attribute.
b ViReal64 The second value to compare. Normally.
the current cache value of the attribute.
Output
Name Type Description
result vilnt32 Returns the result of the comparison.
Oifa==
-lifa<b
lifa>b
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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See Also

Ivi _AddAttributeViR eal64 , Ivi_SetAt trCompareCallback ViReal64
Ilvi _SetAttrRangeTab | eCallback , Ivi_ GetAttrRangeTable ,

Ilvi _GetStoredRangeT ablePtr , Ivi_Set StoredRangeTableP tr,

Ilvi _SetAttrCompareP recision , Ivi_Ge t AttrComparePreci  sion
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lvi_DefineClass

ViStatus status = Ivi_DefineClass (ViConstString className,

ViConstString simulationVInstrName);

Purpose

Defines a Class entry in the list of run-time configuration entries.

Note Theivi.ini configuration file contains the static configuration entries.

Refer toConfiguration Entriesn Chapter 21VI Architecture Overviewfor
more information on static and run-time configuration entries.

A Class entry specifies thénstr  entry of the default simulation driver for the class. If you
open an VI session though a class driver and you enable simulation, the class driver first tries
to find the simulation driver through ténstr ~ entry for the specific instrument. If the

Vinstr  entry for the specific instrument does not specify a simulation driver, the class driver
uses the default simulation driver you specify in the Class entry. If the Class entry does not
exist or it does not specify a simulation driver, the class driver uses a hard/oedied entry

name for the default simulation driver.

After you define the Class entry, you cannot modify it. If you want to redefine the Class entry,
you must first callvi_UndefClass  and then callvi_DefineClass again.

You can specify a name for the Class entry that conflicts with a Class entry name in the
ivi.ini configuration file. The Class entry you create withDefineClass overrides
the one in the configuration file.

Parameters

Input
Name Type Description

className ViConstString Specify the name of @nstr  entry that
defines a simulation driver. Can be
VI_NULL. Refer to thdParameter
Discussiorsection.

simulationVInstr ViConstString The name of th&Instr  entry for the

Name default simulation driver for the class.
Refer to theParameter Discussiosection.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
O indicates success. Rete theSatus
Codes section athe end dthis chapte

Parameter Discussion
The name of all Class corfiguration entries beg with "Clas s->" . If classNamedoes rot
have the préx, the function insertstifor you whernit creates the Class enty. For example, to
set the name toClass->lviDmm" , youcan pass$l viDmm" or "Class->Ivi Dmm".

You do not hee to include te"Vinstr->" prefix in thesimulationVinstrName paamete.
You can specif@aVinstr  entry that is in either the statr the run-time cdinguration.

See Also
Ivi _UndefClass , Ivi _DefineVinstr , |vi_WriteRunTimeDe finesToFile
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ViStatus status = Ivi_DefineDriver (ViConstString driverName,

Purpose

ViConstString specificDriverPrefix,
ViConstString modulePath);

Defines a Driver entry in the list of run-time configuration entries.

Note Theivi.ini

Configuration Entriesn Chapter 21VI Architecture Overviewfor more
information on static and run-time configuration entries.

A Driver entry specifies a specific instrument driver software module. #ash

configuration entry refers to a Driver entry.

configuration file contains the static configuration entries. Refer to

After you define the Driver entry, you cannot modify it. If you want to redefine the Driver
entry, you must first calli_UndefDriver

and then callvi_DefineDriver again.

You can specify a name for the Driver entry that conflicts with a Driver entry name in the
ivi.ini configuration file. The Driver entry you create with this function overrides the one

in the configuration file.

2

—

Parameters
Input
Name Type Description
driverName ViConstString The name you want to use to identify thi
new Driver entry. Refer to thHearameter
Discussiorsection.
specificDriverPrefix ViConstString The specific instrument driver prefix. Refe
to theParameter Discussiosection.
modulePath ViConstString The pathname of the software driver
module. Refer to thBarameter Discussion
section.
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Value

Name Type Description

status ViStatus A negative value indicates an error. 0
indicates success. Refer to Status Codes
section at the end of this chapter.

Parameter Discussion

The names of all Driver entries begin withriver->" . If driverName does not have the
prefix, the function inserts it for you when it creates the Driver entry. For example, to set the
name td'Driver->FL45" , you can pas$L45" or'"Driver->FL45"

The names of all user-callable functions in the specific instrument driver begin with
specificDriverPrefix. For example, ifFL45_init" is a user-callable function in the
Fluke 45 driver, thetFL45" is thespecificDriverPrefix for that driver. You must specify
the correct case for each letter in the prefix. The prefix can contain a maximum of eight
characters, and it cannot contain an underscore.

If you enter a literal string for thaodulePath parameter under Windows, be sure to use
double backslashes to represent one backslash in the pathname.

Module Types

The types of software modules that you can specifgadulePathvaries based on the
operating system and whether you are running an executable or in the LabWindows/CVI
development environment.

Under Windows 95/NT, you can specify the following types of software modules:
e 32-bit Windows DLLs.

* Object (obj ) files, static library (ib ) files, or DLL import library (ib ) files that are
in a format that LabWindows/CVI can load. To use these types of modules, you must run
in the LabWindows/CVI development environment or you must install the
LabWindows/CVI Run-time Engine on your computer.

e Asource (¢ ) file in a LabWindows/CVI project, if you are running in the
LabWindows/CVI development environment.

Under Windows 3.1, you can specify the following types of modules:
¢ Object (obj ) files that you create in LabWindows/CVI.

e Object (obj ) or library (lib ) files you create with the Watcom 32-bit compiler for
Windows 3.1.

e Asource (¢ ) file in a LabWindows/CVI project, if you are running in the
LabWindows/CVI development environment.
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Under Uhix, you can specify the following types of modules:
* Shaed libraries(.so , .sl ), if you are running a standaloegecutable.

» Object (o) files or gatic library (a ) files. To use these types ofadules, ya mustrun
in the LatWindows/CVI developmentenvironment or you must install the
Labwindows/CVI Run-time Engine on ygwcompute.

» A source (c) file in a LalWindows/C\ project if you aerunning in the
LabWindows/CV development evironment.

The following tabk summarizes this informatipwhere CVRTE stands fothe
LabWindows/CVI Run-time Engine.

Table 11-2. Module Types on Different Platforms

CVvI Executable Executable
Platform Environment Using CVIRTE (no CVIRTE)
Win 95/NT
dll Yes Yes Yes
.obj /lib Yes Yes
.c Yes
Win 3.1
.obj /lib Yes Yes
.c Yes
Unix
.s0 /.sl Yes Yes
.0/a Yes Yes
.c Yes
See Also
Ivi _UndefDriver , Iv i _DefineVinstr , Ivi_ WriteRunTimeD efinesToFile
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lvi_DefineHardware

ViStatus status = Ivi_DefineHardware (ViConstString hardwareName,
ViConstString resourceDescriptor);

Purpose
Defines a Hardware entry in the list of run-time configuration entries.

Note Theivi.ini configuration file contains the static configuration entries. Refer to
Configuration Entriesn Chapter 2IVI Architecture Overviewfor more
information on static and run-time configuration entries.

A Hardware entry specifies a physical device. Baektr entry can refer to a Hardware
entry.

After you define the Hardware entry, you cannot modify it. If you want to redefine the
Hardware entry, you must first cali_UndefHardware  and then call
Ivi_DefineHardware again.

You can specify a name for the Hardware entry that conflicts with a Hardware entry name in
theivi.ini configuration file. The Hardware entry you create with this function overrides
the one in the configuration file.

Parameters
Input
Name Type Description

hardwareName ViConstString The name you want to use to identify the
new Hardware entry. Refer to the
Parameter Discussiosection.

resourceDescriptor ViConstString Identifies the physical device. If you use
VISA I/O to communicate with the devica,
specify a VISA resource descriptor. For
example;'GPIB::7::INSTR"

Return Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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Parameter Discussion

The namesf al Hardware entriebegn with " Hardware->" . If hardwareName doesnot
have the prefix, the functia inseats it for you when it creates the idavare enty. For
exampe, to set the name telar dware->FL45" , you can pas%¥L45 " or

"Har dware->FL45"

See Also
Ivi _UndefHardware , |vi_DefineVinstr , Ivi_WriteRunTim  eDefinesToFile
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Ivi_DefineLogicalName

ViStatus status = Ivi_DefineLogicalName (ViConstString logicalName,
ViConstString vinstrName);

Purpose
Defines a logical name in the list of run-time configuration entries.

Note Theivi.ini configuration file contains the static configuration entries. Refer to
Configuration Entriesn Chapter 2IVI Architecture Overviewfor more
information on static and run-time configuration entries.

A logical name refers to¥nstr , which in turn specifies a physical device and a specific
driver module. You pass logical names to a class driver initialization function to identify the
device and driver you want to use in an IVI session.

After you define the logical name, you cannot modify it. If you want to redefine the logical
name, you must first calli_UndefLogicalName and then call
Ivi_DefineLogicalName again.

You can specify a name that conflicts with a logical name iiviire configuration file.
The logical name you create with this function overrides the one in the configuration file.

Parameters
Input
Name Type Description
logicalName ViConstString The logical name you want to define.
vinstrName ViConstString The name of &Instr  entry. Refer to the
Parameter Discussiogection.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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Parameter Discussion

You do not bveto include the Vinstr->"  prefix in thevinstrN ame paramete You can
specifyaVinstr entry that isn either the static or the ruime corfiguration.

See Also
Ivi _UndefLogicalNam e, Ivi_DefineVin str
Ivi _WriteRunTimeDef inesToFile , Ivi_ GetLogicalNamesLi st,

Ivi _GetNthLogicalNa n®e
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lvi_DefineVinstr

ViStatus Ivi_DefineVinstr (ViConstString vinstrName,
ViConstString driverName,
ViConstString hardwareName,
ViConstString virtualChannelNames,
ViConstString optionsString,
ViConstString simulationVInstrName);

Purpose
This function defines dinstr  entry in the list of run-time configuration entries.

Note Theivi.ini configuration file contains the static configuration entries. Refer to
Configuration Entriesn Chapter 2IVI Architecture Overviewfor more
information on static and run-time configuration entries.

A Vinstr  entry specifies a virtual instrument consisting of a physical device and a software
driver module. You can pas¥mstr name to a class driver initialization function to identify

the device and driver you want to use in a session, or you can define a logical name to refer
to thevinstr  entry and then pass the logical name to the class driver initialization function.

After you define th&Instr  entry, you cannot modify it. If you want to redefine Yhestr
entry, you must first callvi_UndefVInstr and then callvi_DefineVinstr again.

You can specify a name for thnstr ~ entry that conflicts with ®Instr  entry name in the

ivi.ini configuration file. Th&/Instr  entry you create with this function overrides the one
in the configuration file.

LabWindows/CVI Instrument Driver Guide 11-78 © National Instruments Corporation



Chapter 11 IVI Library — Ivi_DefineVinstr

Parameters
Input

Name Type Description

Uy

vinstrName ViConstString The name you want to use to identify thi
newVinstr entry. Refer to th@arameter
Discussiorsection.

driverName ViConstString The name of a Driver entry. A Driver entr
specifies a software driver module. Refer|
theParameter Discussiosection.

— <<

hardwareName ViConstString The name of a Hardware entry. The
Hardware entry specifies a physical device.
Can beVI_NULL. Refer to thd?arameter
Discussiorsection.

virtualChannel ViConstString Specify virtual channel names you want to
Names use in place of specific driver channel
strings in your program. Can b& NULL.
Refer to theParameter Discussiogection.

optionsString ViConstString A string in which you can initialize the
values of certain IVI attributes for sessions
you create using thiginstr  entry.

Can bevi_NULL . Refer to thé?arameter
Discussiorsection.

simulationVInstr ViConstString The name of th&instr  entry for the
Name simulation driver to use for the virtual
instrument. Can bel_NULL . Refer to the
Parameter Discussiosection.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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Parameter Discussion

The names of aWinstr  entries begin withVinstr->" . If vinstrName does not contain
the prefix, the function inserts it for you when it createsthstr  entry. For example, to set
the name toVinstr->FL45" , You can pas$-L45" or"Vinstr->FL45"

You do not have to include thBriver->" prefix in thedriverName parameter. You can
specify a Driver entry that is in either the static or the run-time configuration.

You do not have to include thigardware->"  prefix in thehardwareNameparameter. You

can specify a Hardware entry that is in either the static or the run-time configuration. You can
also pas¥I_NULL or the empty string fdrardwareName This is useful when you want to
define a simulation driver or a software-only virtual instrument.

Virtual Channel Names

If you use virtual channel names to refer to channels in your program rather than specific
driver channel stringsjrtualChannelStrings must contain one or more channel name
assignments. Each assignment assigns a specific driver channel string to a virtual channel
name. You can assign a specific driver channel string to multiple virtual channel names, but
you cannot assign multiple specific driver channel strings to the same virtual channel name.

The format of each assignment is
" VirtualChannelName  =SpecificDriverChannelString ",

To set multiple channels, separate the assignments with commas. You can include spaces after
the commas and around the equals sign. The following example creates two virtual channel
names;chl" and'ch2" .

"chl=1,ch2=2"

The IVI engine processes all channel names in a case-insensitive manner.

Simulation Vinstr

ThesimulationVinstr specifies the simulation driver that the class driver uses when you
enable simulation. If you pas$ NULL or an empty string for this parameter, the class driver
session uses the simulation drivémstr  entry that the Class entry specifies. If the Class

entry does not exist or does not specify a simulation driver, the class driver uses a hardcoded
Vinstr entry name for the simulation driver.

You do not have to include tHe€Instr->" prefix insimulationVinstrName. You can
specify avinstr  entry that is in either the static or the run-time configuration.
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Options String

You can use theptionsString to set the initial value of certainnherent 1VI attibutes for
sessions that you create. Thedoling tablelists the #ributes, their defdtiinitial values, and
the name you use mptionsString to identifythe attrbute.

Table 11-3. optionsString Values

Name Attri bute Defined Constant Default
RangeCheck | VI_ATTR_RANGE_CHEK VI_TRUE
QuerylnstrStatus | VI_ATTR_QUERY_INSTR_STATUS VI_TRUE
Cahe | VI_ATTR_CACHE VI_TRUE
Simulate | VI_ATTR_SIMULATE VI_FALSE
RecordCoercions | VI_ATTR_RECORD_CERCIONS VI_FALSE
DriverSetup | VI_ATTR_DRIVER_SETUP
InterchangeCheck | VI_ATTR_INTERCHANGE_CHECK VI_TRUE
Spy | VI_ATTR_SPY VI_FALSE
UseSpecficSimulation | VI_ATTR_USE_SPECIFIC_SIMULATION | VI_FALSE

If you pass NULL @ an enpty string for optionsSring, the session uséise defaultvalues.
You can oeriide the defaulvaluesby assigning avalue explicity in optionsString.

The forma of an assignment i$, Name=Value ", whereNameis the first column in the table
above andvalue is any one of the following:

e To sdthe attrbute to VI_T RUE, useVI_TRUE, True, o 1.
» To sdthe attrbuteto VI_F ALSE, useVI_F ALSE, False, or 0.

The functia interprets tle name andialue ina caseinsensiive manne
To set muliple atributes, separate the assignments withmas.

You do not lave to spedy all of the attributes If you do not specify one of tke attributes the
session usethe defaulvalue.

See Also
Ivi _UndefVinstr , Iv i _DefineLogicalN ame Ivi_DefineDr i ver,
Ivi _DefineClass , Ivi_WriteRunTimeDe finesToFile

Ivi _GetNextCoercion | nfo
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lvi_DeleteAttribute

Vi Status status = | vi_DeleteAttribu

Purpose

t e (ViSession vi ., ViAttr attribut elD);

Deletes an attbute. Typicdly, it is not necessary for you tolkthis function.l vi_Dispose
delges all of the atthutes for a session.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
attributelD ViAttr The ID of the attiiute. Refer to the
Attribute Ds section in Chapte2, IVI
Architecture Overview
Return Value
Name Type Description
status ViStatus A negaiive value indicates an efro
O indicates success. Rete theStatus
Codes section athe end dthis chapte
See Also
Ivi _Dispose
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Ilvi_DeleteAttributelnvalidation

ViStatus status = lvi_DeleteAttributelnvalidation (ViSession vi,
ViAttr attributelD,
ViAttr dependentAttributelD);

Purpose

Removes the invalidation dependency relationship between two attributes. You establish
invalidation dependency relationships usivigAddAttributelnvalidation

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2yI
Architecture Overview

dependentAttributelD ViAttr The ID of the attribute which the VI engine
invalidates when the value of the other
attribute changes.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.

See Also
Ivi_AddAttributelnvalidation
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Ivi_DequeuelnstrSpecificError

ViStatus status = Ivi_DequeuelnstrSpecificError (ViSession vi,

Vilnt32 *instrumentError,
ViChar errorMessagel]);

Purpose

Retrieves the error code and description string from the oldest entry in the instrument-specific
error queue for an IVI session. It also removes the entry from the queue.

Use the instrument-specific error queue if querying the instrument for its status

causes the instrument to lose the error value. In your check status callback, call
Ivi_QueuelnstrSpecificError to insert the instrument error code in the queue,

and then return th&/I_ERROR_INSTR_SPECIFIC error code from the callback. In your
Prefix _error_query  function, calllvi_InstrSpecificErrorQueueSize to

determine if there is an error in the queue. If not, invoke the check status callback directly.
In either case, if there is an error, dail DequeuelnstrSpecificError to retrieve

the error.

Refer to thdnstruments without Error Queuescussion in th€heck Status Callback
section of Chapter 2y Architecture Overviewfor more information.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
Output
Name Type Description
instrumentError Vilnt32 Returns the error code from the oldest entry
in the queue. You can pags NULL.
errorMessage ViChar array Returns the error message from the oldest
entry in the queue. Refer to tRarameter
Discussiorsection.
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Name

Type

Description

status

ViStatus

A negaive value indicates an eno
Oindicates success. Rete theSatus
Codes section athe end dthis chapte

Parameter Discussion

If you are not interested inglerror messagealue, pasVi_NULL for the
errorMessage paramete Othewise, pas&ViChar array that containatleast

IVI _MAX_MESSAGE_BUSIZE (256) bytes.

See Also

Ivi _QueuelnstrSpeci
Ivi _ClearlnstrSpeci
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Ivi_Dispose

Vi Status status = | vi_Dispose (ViSe ssion vi);

Purpose
Destroys tle 1VI session, all bits attrbutes, and the memory resourdagses.

This function doesot close tkeinstrumentl/O sessin. You must close ityourself before
calling thisfunction.

You must unlock the session before callvigDispose

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The

handle idenfies a particular VI session.

Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
O indicates success. Rete theSatus
Codes section athe end dthis chapte

See Also
Ivi _SpecificDriverN ew, lvi_Alloc , |vi_RangeTableNew , Ivi_FreeAll
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Ivi_DisposelnvalidationList

void Ivi_DisposelnvalidationList (lvilnvalEntry *invalidationList);

Purpose
Deallocates an invalidation list you obtain frowi GetinvalidationList
Parameters
Input
Name Type Description
invalidationList IvilnvalEntry * The pointer to an invalidation

list you obtain from
Ivi_GetlnvalidationList

Return Value
None

See Also
Ivi_GetlnvalidationList

© National Instruments Corporation 11-87 LabWindows/CVI Instrument Driver Guide



Chapter 11 IVI Library — Ivi_DisposeLogicalNamesList

Ivi_DisposeLogicalNamesList

voi d Ivi_DisposelLog i calNamesList (I

Purpose

viLogicalNameEntr  y *logicalNamesL i st);

Deallocates a logicalames list ya obtain fromivi_GetLogic ~ alNamesList

Parameters
Input

Name

Type

Description

logicalNamesList

Ivi LogicalName

Entry*

The pointer ta logical names
list you obtain from
Ivi _GetLogicalNames List

Return Value
None

See Also

Ivi _GetlLogicalNames List
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Ilvi_Free

ViS t atus status = | vi_Free (ViSessi on vi, ViAddr mem oryBlockPointer);

Purpose
Deallocates a memory block you allocedi¢h Iv i _Alloc . If you spedy anon-NULL VI
sessio hardle, the function also renaves the memry block from the listof menory blodks
thatthe IVI engine maintaig for the session.

A Caution  Thevi parametemust be the same VI sssion handethatyou pasdolvi_ Alloc
when you allocate the memory lak. If you passvi_NULL for thevi parameter to
Ivi _Alloc , passvl_ NULL for the vi parameter to thisdnction.

Parameters
Input
Name Type Description
vi ViSession The same IV Session handle thgou
passto | vi_Alloc  when you allocate the
memoty block.
memoryBlockPointer | ViAddr A pointer to the memuoy blockyou wantto

deallocate. livi_Alloc did not allocate
the memay block, Ivi_Free returns an
error.

Return Value

Name Type Description

status ViStatus A negatve value indicates an eno
Oindicates success. Rete theSatus
Codes section athe end 6this chapte

See Also
Ivi _Alloc , Ivi_Free Al , Ivi_Dispose
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lvi_FreeAll

Vi Status status = | vi_FreeAll (ViSe ssion vi);
Purpose
Deallocates all memory blocks you allocateha#i_Alloc orlvi_Ra ngeTableNew for
thesesson.
When youcall Ivi_Dispose  onasession, it callsvi_FreeAll for you.
Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The

handle idenfies a particular VI session.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
O indicates success. Rete theSatus
Codes section athe end 6this chapte

See Also

Ivi _Alloc , Ivi_Free , Ivi_Dispose , |vi_RangeTableNew ,
Ilvi _SetRangeTableEn try, Ivi_SetRang eTableEnd , Ivi_ Ra ngeTableFree
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Ivi_GetAttrComparePrecision

ViS t atus status = | vi_GetAttrCompar  ePrecision (ViSes sion vi,
ViAttr attributelD, Vilnt32 *compare Precision);

Purpose
Returns the ejree of decimal precision the default IVI compare ealtcurrenty uses for
this attrbute For more information refer tine Comparson Precsion section in Chapte2,
IVI Architecture Overvie.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNew. The
handle idenfies a particular IVI session.
attributelD ViAttr The ID of the attliute. Refer to the
Attribute Ds section in Chapte2, IVI
Architecture Overview
Output
Name Type Description
comparePrecision Vilnt32 The degree of precision the default VI

compare callback currently usks this
attribute. Thevalue is in terms of dizmal
digits of precsion.

Return Value

Name Type Description

status ViStatus A negaive value indicates an eno
Oindicates success. Rete theStatus
Codes section athe end dthis chapte

See Also

Ivi _SetAttrCompareP recision , Ivi_Ad dAttributeViReal6 4,
Ivi _DefaultCompareC allbackViReal64
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Ivi_GetAttributeFlags

Vi Status status = | vi_GetAttributeF | ags (ViSession v i, ViAttr attrib utelD,
Ivi AttrFlags *flags);

Purpose

Obtains the currenalues of the flags for an attrite. Reér to theAttribute Flagssection in
Chapte 2, IVI Architecture Overviewfor more information.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
attributelD ViAttr The ID of the attiiute. Refer to the
Attribute Ds section in Chapte2, IVI
Architecture Overview
Output
Name Type Description
flags IviAttrFlags Returns the currenauesof the flags of

the attrbute. Refer tahe Attribute Flags
sectionin Chapte 2, IVI Architecture
Overview

Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
O indicates success. Rete theSatus
Codes section athe end dthis chapte

See Also

Ivi _SetAttributeFla gs, Ivi_GetNumAt tributes , Ivi_Get NthAttribute ,
Ivi _GetAttributeNam e, Ivi_GetAttrib uteType
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Chapter 11 VI Library — Ivi_GetAttributeName

ViStatus status = lvi_GetAttributeName (ViSession vi, ViAttr attributelD,

ViChar nameBuffer[], Vilnt32 bufferSize);

)

Purpose
Obtains the name of an attribute.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2yI
Architecture Overview
bufferSize Vilnt32 The number of bytes in théChar array
you pass fonameBuffer.
Output
Name Type Description
nameBuffer ViChar array A buffer into which the function copies th
name of the attribute.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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Parameter Discussion

If the attribute nameincluding the terminatng NUL byte, is longer than the numberhyftes
you specify in buffer Sizg the function copiesb(fferSize — 1) bytesinto the buffer, and
places an ASCINUL byte atthe end 6thebuffer.

See Also

lvi _GetNumAttribute s, Ivi_GetNthAtt ribute , Ivi_GetAt tributeFlags ,
Ivi _GetAttributeType
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ViS t atus status = | vi_GetAttributeT ype (ViSession vi , ViAttr attribu t elD,
Ivi ValueType *dataTy  pe);
Purpose
Obtains the data type of an alte.
Parameters
Input
Name Type Description
vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
attributelD ViAttr The ID of the atthute. Refer to the
Attribute IDs section in Chapte2, IVI
Architecture Overview
Output
Name Type Description
dataType IviValueType Returns the data type of the ditrie.
Values:
1 =1VI_VAL_INT32
4 =| VI_VAL_REAL64
5 =1 VI_VAL_STRING
10 =1 VI_VAL_ADDR
11 =1 VI_VAL_SESSION
13 =1 VI_VAL_BOOLEAN
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
O indicates success. Rete theSatus
Codes section athe end dthis chapte
See Also

Ivi _GetNumAttribute
Ivi _GetAttributeFla
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Ivi_GetAttributeVilnt32
Ivi_GetAttributeViReal64
Ivi_GetAttributeViBoolean
Ivi_GetAttributeViSession
Ivi_GetAttributeViAddr

ViStatus status = Ivi_GetAttributeVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, Vilnt32 *attributeValue);

ViStatus status = Ivi_GetAttributeViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViReal64 *attributeValue);

ViStatus status = Ivi_GetAttributeViBoolean (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViBoolean *attributeValue);

ViStatus status = Ivi_GetAttributeViSession (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViSession *attributeValue);
ViStatus status = Ivi_GetAttributeViAddr (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViAddr *attributeValue);

Purpose
Obtains the current value of an attribute. A separate typesafe function exists for each possible
attribute data type.

Note A separate function description exists foui_GetAttributeViString

Depending on the configuration of the attribute, each function performs the following actions:
1. Checks whether the attribute is readable. If not, the function returns an error.

2. If adeferred update is pending for the attribute, the
IVI_ ATTR_RETURN_DEFERRED_VALUE&tribute is enabled, and the
IVI_ATTR_DONT_RETURN_DEFERRED_VALUI&g for the attribute is 0, the function
returns the deferred update value and skips the remainder of these actions.

3. If the attribute cache value is currently valid, the read callback for the attribute is
VI_NULL, or thelVI_ATTR_SIMULATE attribute is enabled and the
IVI_ATTR_USE_CALLBACKS_FOR_SIMULATIONIag for the attribute is 0, the function
returns the cache value and skips the remainder of these actions.

4. |If thelVI_VAL_WAIT_FOR_OPC_BEFORE_READfag is set for the attribute, the
function invokes the operation complete (OPC) callback you provide for the session.
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5. The function invokes the read callback for the attribute. Typically, the callback performs
instrument I/O to obtain a new value. The IVI engine stores the new value in the cache.

6. If you set theVi_VAL_DIRECT_USER_CALL bit in theoptionFlags parameter,
thelVI_ATTR_QUERY_INSTR_STATUSattribute is enabled, and the
IVI_VAL_DONT_CHECK_STATUSlag for the attribute is 0, the function invokes
the check status callback you provide for the session.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
optionFlags Vilnt32 Use this parameter to request special
behavior. In most cases, you pass 0.
Refer to theParameter Discussiosection.
Output
Name Type Description
attributeValue Depends on the | Returns the current value of the attribute.
data type Specify the address of a variable that has
the same data type as the attribute.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
A positive value indicates a warning.
0 indicates success. Refer to Btatus
Codessection at the end of this chapter.
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Parameter Discussion

Option Flags

Normally, you pass 0 fasptionFlags PasdVI_VAL_DIRECT_USER_CALL only when

calling this function to implement one of tReefix _GetAttribute functions that your
instrument driver exports. When you p&gis VAL_DIRECT_USER_CALL, the function

returns an error if the/I_VAL_NOT_READABLEoOr IVI_VAL_NOT_USER_READABLHlag

for the attribute is set. Also, the function invokes the check status callback when you pass
IVI_VAL_DIRECT_USER_CALL but only iflVI_ ATTR_QUERY_INSTR_STATUSIs enabled

for the session and til_VAL_DONT_CHECK_STATUSlag for the attribute is 0.
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Ivi_GetAttributeViString

ViStatus statusOrSize = Ivi_GetAttributeViString (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, Vilnt32 bufferSize,
ViChar attributeValue[]);

Purpose
Obtains the current value ofvéString  attribute.

You must pass diChar array as thattributeValue parameter. The array serves as a buffer
that receives the value. You pass the number of bytes in the bufferbadgfén8ize

parameter. If the current value of the attribute, including the terminating NUL byte, is larger
than the size you indicate lufferSize, the function copiedb(fferSize — 1) bytes into the

buffer, places an ASCII NUL byte at the end of the buffer, and returns the buffer size you must
pass to get the entire value. For example, if the value®56" andbufferSizeis 4, the
function place$123" into the buffer and returns 7.

If you want the function to fill in the buffer regardless of the number of bytes in the value,
pass a negative number for thafferSize parameter. If you want to call this function just to
get the required buffer size, you can pass 0 fobttiferSize andvi_NULL for the
attributeValue buffer.

Remember that theheckErr  andviCheckErr  macros ignore positive return values. If you

use one of these macros around a call to this function, you lose the required buffer size when
the function returns it. To retain this information, declare a separate local variable to store the
required buffer size, and use the macro around the assignment of the return value to the local
variable. The following is an example:

ViStatus error = VI_SUCCESS;
Vilnt32 requiredBufferSize;

checkErr( requiredBufferSize = Ivi_GetAttributeViString(vi, channel,
attr, 0, 0, VI_NULL));

Refer to theError Macrossection earlier in this chapter for more information on the
checkErr andviCheckErr  macros.

Depending on the configuration of the attribute, each function performs the following actions:
1. Checks whether the attribute is readable. If not, the function returns an error.

2. If a deferred update is pending for the attribute, the
IVI_ATTR_RETURN_DEFERRED_VALUE&tribute is enabled, and the
IVI_ATTR_DONT_RETURN_DEFERRED_VALUlag for the attribute is 0, the function
returns the deferred update value and skips the remainder of these actions.
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3. If the attribute cache value is currently valid, the read callback for the attribute
isVI_NULL, or thelVI_ATTR_SIMULATE attribute is enabled and the
IVI_ATTR_USE_CALLBACKS_FOR_SIMULATIONIlag for the attribute is 0,
the function returns the cache value and skips the remainder of these actions.

4. If thelVI_VAL_WAIT_FOR_OPC_BEFORE_READfag is set for the attribute, the
function invokes the operation complete (OPC) callback you provide for the session.

5. The function invokes the read callback for the attribute. Typically, the callback performs
instrument I/O to obtain a new value. The IVI engine stores the new value in the cache.

6. If you set theVI_VAL_DIRECT_USER_CALL bit in theoptionFlags parameter,
thelVI_ATTR_QUERY_INSTR_STATUSattribute is enabled, and the
IVI_VAL_DONT_CHECK_STATUSIag for the attribute is 0, the function invokes
the check status callback you provide for the session.

Parameters
Input

Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y1
Architecture Overview

optionFlags Vilnt32 Use this parameter to request special
behavior. In most cases, you pass 0.
Refer to theParameter Discussiogection.

bufferSize Vilnt32 The number of bytes in théChar array
you specify for thattributeValue
parameter.
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Name

Type

Description

attributeValue

ViChar array

The buffer in which the function returns th
current value of the attribute. Can be
VI_NULL if bufferSizeis 0.

Return Value

Name

Type

Description

statusOrSize

ViStatus

A negative value indicates an error.

A positive value indicates that the buffer
you passed is not large enough to hold
the current value. The value is the size
of the buffer you must pass to obtain the
entire value. 0 indicates success. Refer
to theStatus Codesection at the end of
this chapter.

Parameter Discussion
Option Flags

Normally, you pass 0 fasptionFlags PassVI_VAL_DIRECT_USER_CALL only when
calling this function to implement one of tReefix _GetAttribute functions that your
instrument driver exports to the user. When you pas¥AL_DIRECT_USER_CALL,

the function returns an error if tiel VAL NOT_READABLE or
IVI_VAL_NOT_USER_READABLHilag for the attribute is not set. Also, the function
invokes the check status callback when you pas¥AL_DIRECT_USER_CALL

but only if IVI_ATTR_QUERY_INSTR_STATUSIs enabled for the session and the
IVI_VAL_DONT_CHECK_STATUSlag for the attribute is 0.
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lvi_GetAttrMinMaxVilnt32

ViStatus status = Ivi_GetAttrMinMaxVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 *minimum, Vilnt32 *maximum,
ViBoolean *hasMin, ViBoolean *hasMax);

Purpose
Returns the minimum and maximum values that an instrument implementgifias2a
attribute on a specific channel. The values represent the minimum and maximum values
the driver or instrument actually uses rather than the possible values you can pass to
Ivi_SetAttributeVilnt32 . In particular, for a coerced range table, the function uses
thecoercedvalue field in each entry.

Ivi_GetAttrMinMaxViInt32 callslvi_GetAttrRangeTable to obtain the range table
for the attribute. If the attribute has no range table or the table is invalid, the function returns
an error.

ThehasMin andhasMax fields in the range table indicate whether, as a whole, the table
contains a meaningful minimum value and a meaningful maximum value.
Ivi_GetAttrMinMaxVilnt32 returns these indicators.

If the hasMin field in the table is non-zero, the function searches the table for the minimum
value. For discrete and ranged tables, the function examingisdleeeOrMinValue field
in each entry. For coerced tables, the function examineséhedvalue field.

If the hasMax field in the table is non-zero, the function searches the table for the maximum
value. For discrete tables, the function examinesglitltesteOrMinValue field in each

entry. For ranged tables, the function examinesridse/alue field. For coerced tables, the
function examines theoercedVvalue field.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Name

Type

Description

channel

ViConstString

If the attrbute is channel-based, pass a
channel striig or virtual chanrel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD

ViAttr

The ID of the attiute. Refer to the
Attribute Ds section in Chapte2, IVI
Architecture Overview

Output

Name

Type

Description

minimum

Vilnt32

The minimun valuein thetable, ifhasMin
retums VI_TR UE. You can pasVI_NULL.

maximum

Vilnt32

The maximunvalue in tletable, ithasMin
returns VI_TR UE. You can pasVI_NULL.

hasMin

ViBoolean

Returnsvl _TRUEIf the range table
indicateghat it hasameaningful minimum
value. Otherwise, returnd_F ALSE. You
can pass/I|_NULL.

hasM ax

ViBoolean

Returnsvl _TRUEIf the range table
indicates theit hasa meaningful maximum
value. Otherwise, returnd_F ALSE. You
can pass/I|_NULL.

Value

Name

Type

Description

status

ViStatus

A negatve value indicates an eno
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
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Ilvi_GetAttrMinMaxViReal64

ViStatus status = Ivi_GetAttrMinMaxViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
ViReal64 *minimum, ViReal64 *maximum,
ViBoolean *hasMin, ViBoolean *hasMax);

Purpose
Returns the minimum and maximum values that an instrument implementgiReat64
attribute on a specifichannel . The values represent the minimum and maximum values the
driver or instrument actually uses rather than the possible values you can pass to
Ivi_SetAttributeViReal64 . function. In particular, for a coerced range table, the
function uses theoercedvalue fields.

Ivi_GetAttrMinMaxViReal64 callslvi_GetAttrRangeTable to obtain the range table
for the attribute. If the attribute has no range table or the table is invalid, the function returns
an error.

ThehasMin andhasMax fields in the range table indicate whether, as a whole, the table
contains a meaningful minimum value and a meaningful maximum value.
Ivi_GetAttrMinMaxViReal64 returns these indicators.

If the hasMin field in the table is non-zero, the function searches the table for the minimum
value. For discrete and ranged tables, the function examingisdleeeOrMinValue field
in each entry. For coerced tables, the function examineséhedvalue field.

If the hasMax field in the table is non-zero, the function searches the table for the maximum
value. For discrete tables, the function examinesglitltesteOrMinValue field in each

entry. For ranged tables, the function examinesridse/alue field. For coerced tables, the
function examines theoercedVvalue field.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Name

Type

Description

channel

ViConstString

If the attrbute is channel-based, pass a
channel striig or virtual chanrel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD

ViAttr

The ID of the attiute. Refer to the
Attribute IDs section in Chapte2, IVI
Architecture Overview

Output

Name

Type

Description

minimum

ViReal64

The minimun valuein thetable, ifhasMin
retums VI_TR UE. You can pasVI_NULL.

maximum

ViReal64

The maximunvalue in tletable, ithasMin
returns VI_TR UE. You can pasVI_NULL.

hasMin

ViBoolean

Returnsvl _TRUEIf the range table
indicateghat it hasameaningful minimum
value. Otherwise, returnd_F ALSE. You
can pass/I|_NULL.

hasM ax

ViBoolean

Returnsvl _TRUEIf the range table
indicates theit hasa meaningful maximum
value. Otherwise, returnd_F ALSE. You
can pass/I|_NULL.

Value

Name

Type

Description

status

ViStatus

A negatve value indicates an eno
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
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Ivi_GetAttrRangeTable

ViStatus status = Ivi_GetAttrRangeTable (ViSession vi,
ViConstString channel, ViAttr attributelD,
IviRangeTablePtr *rangeTable);

Purpose
Returns a pointer to the range table for an attribute. If you call
Ivi_SetAttrRangeTableCallback to install a range table callback function
for the attributejvi_GetAttrRangeTable invokes your range table callback with
thevi, attributelD , andchannel parameters. Otherwisk|_GetAttrRangeTable
returns the address of the range table you specify for the attribute, when you call
Ivi_AddAttributeVilnt32 , Ivi_AddAttributeViReal64 , or
Ivi_SetStoredRangeTablePtr

To bypass the range table callback and always return the range table you store for the attribute,
call Ivi_GetStoredRangeTablePtr

If you install your own check callback function, dall GetAttrRangeTable from the
check callback to obtain a pointer to the range table.

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y1
Architecture Overview
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Output
Name Type Description
rangeTable IviRangeTable Returns the addss & therange table that
Ptr currertly apgies to the dtibute on the
channel you spegif
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte
See Also
Ivi _SetAttrRangeTab | eCallback , Ivi_ SetStoredRangeTab | ePtr ,
Ivi _GetStoredRangeT ablePtr , Ivi_Ran geTableNew ,

Ivi _ValidateRangeTa
Ivi _GetVilnt32Entry
Ivi _GetVilnt32Entry

© National Instruments Corporation
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Ilvi_GetErrorinfo

ViStatus status = Ivi_GetErrorinfo (ViSession vi, ViStatus *primaryError,
ViStatus *secondaryError,
ViChar errorElaboration[]);

Purpose
Retrieves and then clears the error information for an VI session or for the current execution
thread. If you specify a valid IVI session for thigparametenyi_GetErrorinfo retrieves
and then clears the error information for the session. If youpasgLL for thevi
parameterlyi_GetErrorinfo retrieves and then clears the error information for the current
execution thread.

Instrument drivers exponi_GetErrorinfo to the user through the

Prefix _GetErrorinfo  function. Normally, the error information describes the first error
that occurred since the user last calbeefix _GetErrorinfo or

Prefix _ClearErrorinfo

You can callvi_GetErrorMessage to obtain text descriptions of the values the function
returns inprimaryError andsecondaryError.

Refer to theError Reportingsection earlier in this chapter for details on VI error

information.
Parameters
Input
Name Type Description
Vi ViSession To obtain error information for a

particular IVI session, pass the
session handle that you obtain from
Ivi_SpecificDriverNew . To obtain
the error information for the current
thread, pas¥|_NULL.
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Name Type

Description

primaryError ViStatus

Returns the pmary eror code O indicates
that no aror occurred A posifve value
indicatesawarning A negatve value
indicates an erroYou cax passvl_ NULL.

secondaryError ViStatus

Returns the secondaerror code The
secondary error code furthgescribes a
primary erroror waming condition.

0 indicates no furthredescription.You can
passVI_NULL.

errorElaboration ViChar array

Buffer into which the funébn copies the
error elabogtion string The elaboration
string futher desdbesa primay emor or
warnng condition. Théuffer must contian
at leastvl_MAX_MESSAGE_BUF_SIZE
(256) bytes. You can pasVI_NULL.

Return Value

Name Type

Description

status ViStatus

A negatve value indicates that the
parameter isnvalid or that the IVI engine
was notable to allocate thread-local
variables fo the eror information.

0 indicates success. Refe theSatus
Codes section athe end 6this chapte

See Also

Ivi _SetErrorinfo , lvi_ClearErrorinf
Ivi _GetSpecificDriv erStatusDesc
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Ivi_GetErrorMessage

Vi Status status = | vi_GetErrorMessa  ge (ViStatus stat usCode,
ViChar statusMessage []);

Purpose
Converts an VI or VISA statusode into a meaningful message strirgy all othervalues,
it reports the' Unknown status v~ alue" message and returns the
VI_ WARN_UNKNOWN_ST@Swaming code.

If you have a table of error codes and messages that ardispedtie instrument dwver, call
Ivi _GetSpecificDriv erStatusDesc  insteacdbf this function.

Parameters
Input
Name Type Description
statusCode ViStatus An VI or VISA status code.
Output
Name Type Description
statusM essae ViChar array Buffer in which the function places

adesciption of statusCode

The buffer mug contain at least
IVI _MAX_MESSAGE_BUSIZE
(256) bytes You canpassVI_NULL.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro

A positve value indicates warning.

0 indicates success.

Refer to théstatus Calessection at the end
of this chapte

See Also

Ivi _SetErrorinfo , 1 vi_GetErrorinfo , Ivi_ClearErrorin fo,
Ivi _GetSpecificDriv erStatusDesc
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lvi_GetInvalidationList

ViStatus status = Ivi_GetlInvalidationList (ViSession vi, ViAttr attributelD,
IvilnvalEntry **invalidationList,
Vilnt32 *numberOfEntries);

Purpose
Returns a list of all the invalidation dependency relationships for the session. The specific
driver creates the dependency relationships usingddAttributelnvalidation

Theivi.h  include file defines the structure of an entry in the list as follows.

typedef struct
{
ViAttr  attribute;
ViBoolean allChannels;
} vilnvalEntry;

Ivi_GetInvalidationList dynamically allocates an arraylafnvalEntry structures

and returns a pointer to it. The last entry in the array is a termination entry that has
IVI_ATTR_NONE (-1) in the attribute field. The function also returns the number of items in
the array, excluding the termination entry. When you are done with the list, you must free it
by callinglvi_DisposelnvalidationList

You can pas¥I_NULL for theinvalidationList parameter, in which case the function just
returns the number of dependency relationships.

Parameters
Input
Name Type Description

vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2y
Architecture Overview
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Output
Name Type Description
invalidationList IvilnvalEntry Returns tlepointe to an aray thet contains
all theinvalidation deperdency
relatiorships for the sssion.You can pss
VI_ NULL.
numberOfEntries Vilnt32 Returns the number of &ies in the
invalidation list,excluding the termination
entry.
Return Value
Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also
Ivi _Disposelnvalida tionList , Ivi_Add Attributelnvalida tion ,
Ilvi _DeleteAttribute | nvalidation
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lvi_GetlvilniDir

ViS t atus status = | vi_GetlvilniDir (ViChar directory Path[]);

Purpose
Returns the pathname of thieegttory in which the IVI engine looKsr theivi.ini
corfiguraionfile.

Refer to the Cdiiguration Entries semn in Chapte 2, IVI Architecture Overviewfor
information onivi.ini

Parameters
Output
Name Type Description
directoryPath ViChar array Buffer in which the function returns the

directorywhere tke V1 engine lookgor the
ivi .ini corfigurationfile. Must contain
at leastvi_MAX_PATHNAME_LENbytes.

Return Value

Name Type Description

status ViStatus A negatve value indicates an eno
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

Parameter Discussion
Theivi.h  includefile ddinesthevalue IVI_MAX_PAT HNAME_LENlifferently fa each
platform.

See Also
Ivi _GetLogicalNames List , Ivi_GetNth LogicalName , Ivi_ SetlvilniDir
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Ivi_GetLogicalNamesList

ViStatus status = lvi_GetLogicalNamesList
(IviLogicalNameEntry **logicalNamesList,
Vilnt32 *numberOfEntries);

Purpose
Returns a list of the logical names that the IVI engine currently recognizes. You can define
logical names in the IVI configuration filei.ini . You can also define logical names at

run-time usingvi_DefineLogicalName

You pass logical names to class driver initialization functions to identify the physical device
and specific driver module you want to use in a session.

Theivih  include file defines the structure of an entry in the list as follows.

typedef struct
{
ViString logicalName;
ViBoolean fromFile;
} IviLogicalNameEntry;

ThefromFile field isVI_TRUE if you define the logical name in tig.ini file rather
than by callingvi_DefineLogicalName

Ivi_GetLogicalNamesList dynamically allocates an array lefLogicalNameEntry

structures and returns a pointer to it. The logical names you define at run-time appear before
the logical names from the configuration file. The last entry in the array is a termination entry
that has/I_NULL in thelogicalName field. The function also returns the number of logical
names in the list, excluding the termination entry. When you are done with the list, you must
free it by callingvi_DisposeLogicalNamesList

Call Ilvi_GetNthLogicalName to extract the data from an entry in the list. Do not change
the values of any of the entries in the list.

You can pas¥I_NULL for thelogicalNamesListparameter, in which case the function
returns only the number of logical names.
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Parameters
Output
Name Type Description
logicalNamesList Ivi LogicalName | Returns the pointer to an arralytbe
Entry * logicd names that #lV| engine carently
recognizes.
numberOfEntries Vilnt32 Returnghe number of entries the logical
namedist, excludingthe terminabn enty.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte

See Also
Ivi _GetNthLogicalNa ne, Ivi_DefineLo
Ivi _SetlvilniDir
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Ilvi_GetNextCoercioninfo

ViStatus status = Ilvi_GetNextCoercionInfo (ViSession vi,
ViAttr *attributelD,
ViConstString *attributeName,
ViConstString *channelString,
IviValueType *attributeDataType,
ViReal64 *desiredValue, ViReal64 *coercedValue);

Purpose

Obtains information regarding the oldest instance in which the 1Vl engine coerced an attribute

value you specified to another value. It then deletes that information.

If you enable thévi_ATTR_RECORD_COERCIONA&ttribute for the session, the IVI engine

keeps a list of all coercions it makes on values you passlto &atAttribute function
foraviint32 orViReal64 attribute. You can udei_GetNextCoercioninfo to retrieve
information from that list. Each time you cbli_GetNextCoercioninfo , it extracts and

deletes the oldest coercion record for the session.

When no coercion records remain for the session, the function returaSTR_NONE (-1)
in theattributelD parameter andi_NULL in theattributeName parameter.

Ivi_GetNextCoercionInfo returns all numeric values ®fReal64 values, even for
Vilnt32  attributes.

You can pas¥l_NULL for any of the output parameters, except that you cannovpassLL
for both theattributelD andattributeName parameters in the same call.

A Caution Do not modify the contents of the strings that thttributeName and
channelString parameters return.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Output
Name Type Description
attributelD ViAttr Returns the If the attrbute for whichthe
value coercin occured Returns
IVI _ATTR_NONE-1) if no more coercion
recous exist for the ession.
attributeName ViConstString Returnsapointer to tke name of the
attribute forwhich thevalue coercion
occured. Return®/I _NULL if no more
coercion recordsxist for session.
channelString ViConstStrin g | If the attrbuteis channel-based, returns &
pointe to the name of the channel on which
the value coercion occurred. Otherwise,
returns a pointeto an empty string.
attributeDataType IvivalueType Returns the data type of the ditrie.
1=IVI_VAL _INT32
4 =IVI_ VAL _REAL64
desiredvalue ViReal64 Returns thevalue to whichyou attempted
to se the attribute.
coercedValue ViReal64 Returns theralue to whichthe VI engire
actudly set the attbute.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also
Ivi _SpecificDriverN ew, Ivi_DefineVI nstr
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Vi Status status = |

Purpose

vi_GetNthAttribu

t e (ViSession vi ,  Vilnt32 index,
ViAttr *attributelD);

Obtainsthe ID of the dtribute tha isat the index youspecifyin the IV sessiofsinternallist
of attributes. The inex is 1-based.

If theindex you specil/ is greatethanthe numbeof attributes Ivi_ GetNthAttribute ses
the attributelD paranete to IVI _ATTR_NONE-1) and retuns VI _SUCCESS

Call Ivi_GetNumAttr

i butes to obtain the number of athites in the session.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
index Vilnt32 A 1-based index into the IVI sesslen
internal list of attriutes.
Output
Name Type Description
attributelD ViAttr Returns the ID of the atbuite that isn the
internal attrbute listatthe index you
specify.
Return Value
Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also
Ilvi _GetNumAttribute Ivi_GetAttrib uteType , Ivi_GetA ttributeName |,

Ilvi _GetAttributeFla
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Ivi_GetNthChannelString

ViStatus status = Ivi_GetNthChannelString (ViSession vi, Vilnt32 index,
ViConstString *channelString);

Purpose

Returns the channel string that is in the session’s channel table at an index you specify.
The specific instrument driver specifies the contents of the channel table using
Ivi_BuildChannelTable andlvi_AddToChannelTable , and the IVI Library

maintains the table for the session.

If the index you specify is greater than the number of channel strings in the table,
Ivi_GetNthChannelString sets thehannelString parameter t&/1_NULL and returns
VI_SUCCESS

A Caution Do not modify the contents of the channel string.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
index Vilnt32 A 1-based index into the channel table.
Output
Name Type Description
channelString ViConstString Returns the channel string that is in the
channel table at the index you specify.
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Return Value

Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to théStatus Calessection at the end
of this chapte
See Also

Ivi _BuildChannelTab
Ivi _RestrictAttrToC
Ivi _CoerceChannelNa ne,
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Ivi_GetNthLogicalName

ViStatus status = lvi_GetNthLogicalName
(lviLogicalNameEntry *logicalNamesList,
Vilnt32 index, ViChar logicalNameBuffer][],
Vilnt32 bufferSize, ViBoolean *fromFile);

Purpose
Extracts the data from an entry in a logical names list you obtain from
Ivi_GetlLogicalNamesList . You specify the entry with a 1-based index.

If the index you specify is greater than the number of logical names,
Ivi_GetNthLogicalName places an ASCII NUL byte at the beginning of
logicalNameBuffer and return&/I_SUCCESS

[

Parameters
Input
Name Type Description
logicalNamesList IviLogicalName Specifies the pointer to the logical name
Entry * list you obtain from

Ivi_GetLogicalNamesList

index Vilnt32 Specifies the 1-based index of the logicg
name list entry from which you want to
extract data.

bufferSize Vilnt32 The number of bytes in théChar array
you pass for théeogicalNameBuffer
parameter.

Output
Name Type Description

logicalNameBuffer ViChar array The buffer into which the function copies
the logical name.

fromFile ViBoolean Returnsvi_TRUE if you define the logical
name in thevi.ini file. Returns
VI_FALSE if you define the logical name
by callinglvi_DefineLogicalName
You can pas¥I_NULL.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _GetNthLogicalNa ne, Ivi_DefineLo

gicalName , Ivi_Ge t IvilniDir
Ivi _SetlvilniDir
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lvi_GetNumAttributes

ViS t atus status = | vi_GetNumAttribu t es (ViSession vi ,
Vil nt3 2 *numberOfAtt r ibutes);

Purpose

Obtains the total numbief attributes inan IVI sessn. Thisincludes all atthutes that the
IVI engine, tle class diver, and the spefit driver create, egardless of whether the
IVI _VAL_NOT_SUPPORD flag for the attipute is set.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNew. The
handle idenfies a particular IVI session.
Output
Name Type Description
numberOfAttributes | Vilnt32 Returns the total number of atimies in the
IV sesson.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _GetNthAttribute , Ivi_GetAttribu teType, Ivi_GetAt tributeName
Ivi _GetAttributeFla gs
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Ivi_GetRangeTableNumEntries

Vi Status status = lvi_GetRangeTab | eNumEntries (lviRange TablePtrrangeTable,
Vil nt32 *numberofEnt ries);

Purpose
Returns the number of entries in a range tadeludingthe termination enyr If you pass
VI_ NULL for therangeTablepaamete, Ivi_ GetNu nRangeTableEntrie s returngasthe
number 6 entries.

Parameters
Input
Name Type Description
rangeTable IviRangeTable Specfies the address of the ratgble you
Ptr want the fundobn to exarme. Can be
VI_ NULL.
Output
Name Type Description
numberOfEntries Vilnt32 Returns the total numbef entries in the
range table, exading the terrmaion
entry. If rangeTableisVI_NULL, this
parametereturns 0.

Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

See Also

Ilvi _GetAttrRangeTab | e, Ivi_Validate RangeTable ,
Ilvi _GetVilnt32Entry FromValue , Ivi_G etViReal64EntryFr omValue,
Ilvi _GetVilnt32Entry Fromindex , Ivi_G etViReal64EntryFr omlindex

LabWindows/CVI Instrument Driver Guide 11-124 © National Instruments Corporation



Chapter 11 VI Library — Ivi_GetSpecificDriverStatusDesc

Ivi_GetSpecificDriverStatusDesc

ViStatus status = Ivi_GetSpecificDriverStatusDesc (ViSession vi,

ViStatus statusCode, ViChar statusMessage[],
IviStringValueTable additionalTableToSearch);

Purpose

Converts a status code that an instrument driver function returns into a meaningful message
string. It interprets VI and VISA status codes just@sGetErrorMessage does, but it
also allows you to pass a table of error codes and messages that are specific to the instrument

driver.

Uselvi_GetSpecificDriverStatusDesc
function in the instrument driver.

implement thePrefix _error_message

If the function cannot find a description for the status code, it report9itkeown status

value" message and returns tie WARN_UNKNOWN_STATWarning code.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . You
can pas®|_NULL.
statusCode ViStatus A status code that an instrument driver

function returns.

additionalTableTo

IviStringValue

The address of a string/value table that

Search Table contains status codes specific to the
instrument driver. Refer to tHearameter
Discussiorsection.
Output
Name Type Description
statusMessage ViChar array Buffer in which the function places a

description of the value istatusCode
The buffer must contain at least
IVI_MAX_MESSAGE_BUF_SIZE(256)
bytes. You can pasd_NULL.
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Return Value

Name Type Description

status ViStatus A positive value indicates warning.
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

Parameter Discussion

TheadditionalT ableToSearchparameter is the addresfsa stringhalue table, whit is an

array of stringfalue entrés. Theivi.h  includefile defines the structue of a stringhalue
tabe as follows:

typ edef struct

{

Vil nt32 value;
ViString string;

} I viStringValueEnt ry;

Terminate the taklwith an entry tht hasvl_NULL inthestring field.

See Also

Ivi _SetErrorinfo , 1 vi_GetErrorinfo

, Ivi_ClearErrorin fo,
Ivi _GetErrorMessage

LabWindows/CVI Instrument Driver Guide 11-126 © National Instruments Corporation



Chapter 11 VI Library — Ivi_GetStoredRangeTablePtr

Ivi_GetStoredRangeTablePtr

ViStatus status = lvi_GetStoredRangeTablePtr (ViSession vi,
ViAttr attributelD,
IviRangeTablePtr *rangeTable);

Purpose
Obtains the address of the range table you store for the attribute when you call
Ivi_AddAttributeVilnt32 , Ivi_AddAttributeViReal64 , or

Ivi_SetStoredRangeTablePtr

Unlike Ivi_GetAttrRangeTable , Ivi_GetStoredRangeTablePtr never invokes the
range table callback for the attribute.

Refer to theRange Tablesection in Chapter 2yI Architecture Overviewfor more
information on range tables.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview
Output
Name Type Description
rangeTable IviRangeTablePtr Returns the address of the range table that
you store for this attribute. If you do not
store a range table, this parameter returns
VI_NULL.
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Return Value

Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also

Ivi _SetStoredRangeT ablePtr , [lvi Add AttributeVilnt32 !

[lvi _AddAttributeViR  eal64 | Ivi_SetAt trRangeTableCallb ack,

Ivi _GetAttrRangeTab |e, [lvi RangeTab TeNew |Ivi_VaIida t eRangeTable |

Ilvi _GetRangeTableNu nEntries ] [Vi_Ge t Vilnt32EntryFrom  Value |

Ivi _GetVi-ReaI64Entr yEromVaIue
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Ivi_GetStringFromTable

ViStatus status = lvi_GetStringFromTable (lviStringValueTable stringTable,
Vilnt32 value, ViString *string);

Purpose
Searches for a value in a string/value table and returns the string that corresponds to the value.

If Ivi_GetStringFromTable cannot find the value in the table, it returns the
IVI_ERROR_INVALID_VALUE error code.

Theivi.h  include file defines the structure of a string/value table entry as follows:

typedef struct

{
Vilnt32  value;

ViString  string;
} viStringValueEntry;

A Caution Do not modify the contents of the string that the function returns.

Parameters
Input
Name Type Description
stringTable IviStringValue The address of the string/value table in
Table which you want to find the value.
value Vilnt32 The value you want to find in the
string/value table.
Output
Name Type Description
string ViString Returns the address of the string in the first
entry that contains the value you specify
Returnsvi_NULL if no entries contain the
value. You can passd_NULL.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also
[vi _GetvalueFromTab | e |
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lvi_GetUserChannelName

ViStatus status = lvi_GetUserChannelName (ViSession vi,
ViConstString channelString,
ViConstString *userChannelName);

Purpose
Finds the highest-level channel name that corresponds to the specific driver channel string
you specify.

If you specify a channel string that the user assigns to a virtual channel namigiiinithe
configuration file)vi_GetUserChannelName  returns a pointer to the virtual channel name.

If the user assigns the channel string to multiple virtual channel names, the function returns a
pointer to the first virtual channel name it finds.

If no virtual channel names correspond to the channel string and the channel string is in the
channel table that the specific instrument driver defines, the function returns a pointer to the
channel string. If the channel string is not in the table, the function sets the
userChannelNameoutput parameter t@l_NULL and returns an error code.

A Caution Do not modify the contents of the string that the function returns in the
userChannelNameparameter.

Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
channelString ViConstString A specific driver channel string. The

specific instrument driver specifies the
valid channel strings using
Ivi_BuildChannelTable and
Ivi_AddToChannelTable
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Output

Name

Type

Description

userChannelName

ViConstStrin g

The highestével channel name that
corresponds to the spécidriver channel
string you pass in thehannelString
paramete

Return Value

Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to théStatus Calessection at the end
of this chapte
See Also

|lvi__BuildChannelTab Ie|, Ivi_AddToCha nneITabIe__|

vi _RestrictAttrTo

annels Ivi_Val

lvi _CoerceChannelNa ne| [vi_Ge

i dateAttrForChann el |

IN(hCh—_annelSiring |
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Chapter 11 VI Library — Ivi_GetValueFromTable

ViStatus status = lvi_GetValueFromTable (lviStringValueTable stringTable,

Purpose

Searches for a string in a string/value table and returns the value that corresponds to the string.

If the string you specify terminates with a carriage retutn () or newline {n'

ViConstString string, Vilnt32 *value);

) character,

the strings in the table do not have to contain the termination character.

Ivi_GetValueFromTable

If Ivi_GetValueFromTable

considers the strings to match if the string you specify begins
with the string in the table entry, followed by a carriage return, linefeed, or ASCII NUL byte.

cannot find the string in the table, it returns the
IVI_ERROR_INVALID_VALUE error.

Theivi.nh include file defines the structure of a string/value table entry as follows:

typedef struct
{
Vilnt32  value;
ViString  string;
} viStringValueEntry;

Parameters
Input
Name Type Description
stringTable IviStringValue The string/value table in which you want {
Table find the string.
string ViConstString The string you want to find in the
string/value table.
Output
Name Type Description
value Vilnt32 Returns the value in the first entry that
contains the string you specify. Returns
VI_NULL if no entries contain the string.
You can pas¥I_NULL.
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Return Value

Name Type Description
status ViStatus A negaiive value indicates an efro

0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
[lvi _GetStringFromTa  ble |
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Ivi_GetVilnt32EntryFromCmdValue

ViStatus status = lvi_GetVilnt32EntryFromCmdValue (Vilnt32 commandValue,
IviRangeTablePtr rangeTable,
Vilnt32 *discreteOrMinValue, Vilnt32 *maxValue,
Vilnt32 *coercedValue, Vilnt32 *tablelndex,
ViString *commandString);

Purpose
Finds the first range table entry for which thedValue field is equal to the command value
you specify. If the function finds an entry, it returns the contents of the entry. If it does not find
an entry, it returns alivi_ERROR_INVALID_VALUE error.

Ivi_GetVilnt32EntryFromCmdValue returns theliscreteOrMinValue , maxValue ,
andcoercedVvalue fields asvilnt32 values.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
commandValue Vilnt32 The command value to search for in the
range table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the command value.
Output
Name Type Description
discreteOrMinValue | Vilnt32 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue Vilnt32 Returns the contents of thexxVvalue field
of the table entry the function locates. You
can pass/I|_NULL.
coercedValue Vilnt32 Returns the contents of theercedValue
field of the table entry the function locates.
You can pas¥I_NULL.
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Name Type Description
tablelndex Vilnt32 Retuinsthe O-basedrndex of the tdleentry
the function loetes.You can pass
VI_ NULL.
commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theSttus Calessection at the end
of this chapte
See Also

Ilvi _GetAttrRangeTab

I e, [Ivi_Validate

RangeTable |

[ivi _GetVilnt32Entry

FromValue |, |lvi_G etViReal64EntryFr omCmdValue|
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Ivi_GetVilnt32EntryFromCoercedVal

ViStatus status = Ivi_GetVilnt32EntryFromCoercedVal (Vilnt32 coercedValue,
IviRangeTablePtr rangeTable,
Vilnt32 *discreteOrMinValue, Vilnt32 *maxValue,
Vilnt32 *tablelndex, ViString *commandString,
Vilnt32 *commandValue);

Purpose
Finds the first range table entry for which tlvercedvalue field is equal to the coerced
value you specify. If the function finds an entry, it returns the contents of the entry. If it does
not find an entry, it returns awl_ERROR_INVALID_VALUE error.

Ivi_GetVilnt32EntryFromCoercedVal returns theliscreteOrMinValue and
maxValue fields asvilnt32 values.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
coercedValue Vilnt32 The coerced value to search for in the range
table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the coerced value.
Output
Name Type Description
discreteOrMinValue | Vilnt32 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue Vilnt32 Returns the contents of theaxValue field
of the table entry the function locates. You
can pass/I|_NULL.
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Name Type Description
tablelndex Vilnt32 Retuinsthe O-basedrndex of the tdleentry
the function loetes.You can pass
VI_ NULL.
commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
commandValue Vilnt32 Returns the contents ofdbmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theSttus Calessection at the end
of this chapte
See Also

LabWindows/CVI Instrument Driver Guide
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Ivi_GetVilnt32EntryFromindex

ViStatus status = lvi_GetVilnt32EntryFromindex (Vilnt32 tableindex,
IviRangeTablePtr rangeTable,
Vilnt32 *discreteOrMinValue, Vilnt32 *maxValue,
Vilnt32 *coercedValue, ViString *commandString,
Vilnt32 *commandValue);

Purpose
Returns the contents of the range table entry that is at the 0-based index you specify.

If you specify an index that is less than O or greater than or equal to the number of entries in

the table)vi_GetVilnt32EntryFromindex returns anvi_ERROR_INVALID_VALUE
error.
Ivi_GetVilnt32EntryFromindex thediscreteOrMinValue , maxValue , and

coercedValue fields asvilnt32  values.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
tablelndex Vilnt32 The 0-based index of the range table entry
you want to extract.
rangeTable IviRangeTable The address of the range table from which
Ptr to extract the entry at the index you specify.
Output
Name Type Description
discreteOrMinValue | Vint32 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue Vint32 Returns the contents of thexvalue field
of the table entry the function locates. Yaou
can pas¥|_NULL.
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Name Type Description

coercedValue Vilnt32 Returns the contents ofgboer cedVvalue
field of thetable entry the function locates
You can passI_NULL.

commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

commandValue Vilnt32 Returns the contents ofebmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _GetAttrRangeTab | e, [Ivi_Validate RangeTable }
|Ivi _GetRangeTableNu nEntries | [lvi_Ge tViReal64EntryFro  nindex |
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Ivi_GetVilnt32EntryFromString

ViStatus status = lvi_GetVilnt32EntryFromString
(ViConstString commandString,
IviRangeTablePtr rangeTable,
Vilnt32 *discreteOrMinValue, Vilnt32 *maxValue,
Vilnt32 *coercedValue, Vilnt32 *tablelndex,
Vilnt32 *commandValue);

Purpose
Finds the first range table entry for which thedString field matches the command string
you specify. If the function finds an entry, it returns the contents of the entry. If it does not find
an entry, it returns alivi_ERROR_INVALID_VALUE error.

Ivi_GetVilnt32EntryFromString compares strings in a case-sensitive manner.

If the command string you specify terminates with a carriage retarn J or newline fn* )
character, themdString fields in the table do not have to contain the termination character.
Ivi_GetVilnt32EntryFromString considers the strings to match if the string you specify
begins with the string in themdString field, followed by a carriage return, newline, or
ASCII NUL byte.

Ivi_GetVilnt32EntryFromString returns theliscreteOrMinValue , maxValue , and
coercedValue fields asvilnt32  values.

Parameters
Input
Name Type Description
commandString ViConstString The command string to search for in the
range table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the command string.
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Output

Name Type Description

discreteOrMinValue | Vilnt32 Returns the contents of the

dis creteOrMinvalue field of thetable
entry the function logtes.You can pass
VI_ NULL.

maxValue Vilnt32 Returns the contents ofg¢hhaxVvalue field
of the talbe entry the function locate¥ou
can pas®/Il_NULL.

coercedValue Vilnt32 Returns the contents ofgboer cedValue
field of thetable entry the function locates
You can passI_NULL.

tablelndex Vilnt32 Retuinsthe O-basedrndex of the tdleentry
the function loetes.You can pass
VI_ NULL.

commandValue Vilnt32 Returns the contents ofdbmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
Ivi _GetAttrRangeTab | e, [lvi_Validate RangeTable

[Vi _GeiRangeTableNu nEniries | [Vi_Ge t ViReal64EniryFro  nbiring |
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Ivi_GetVilnt32EntryFromValue

ViStatus status = Ivi_GetVilnt32EntryFromValue (Vilnt32 value,

IviRangeTablePtr rangeTable,

Vilnt32 *discreteOrMinValue, Vilnt32 *maxValue,
Vilnt32 *coercedValue, Vilnt32 *tablelndex,

ViString *commandString, Vilnt32 *commandValue);

Purpose

Finds the first range table entry that applies to/ihe32  value you specify. If the function
finds an entry, it returns the contents of the entry. If it does not find an entry, it returns an
IVI_ERROR_INVALID_VALUE error.

If the range table type I§¥I_VAL_DISCRETE , function searches for a match on the
discreteOrMinValue field of each entry. If the range table typéVs VAL_RANGED or
IVI_VAL_COERCED, the function searches until the value you specify falls within the range
between theliscreteOrMinValue andmaxValue fields of an entry. The value falls within
the range if is greater than or equal todfsereteOrMinValue and less than or equal to
themaxValue .

Ivi_GetVilnt32EntryFromValue returns theliscreteOrMinValue , maxValue , and
coercedValue fields asvilnt32  values.

A Caution Do not modify the contents of the string the function returns in the

commandString parameter.

Parameters

Input
Name Type Description
value Vilnt32 The value to compare against entries in the
range table.
rangeTable IviRangeTablePtr The address of the range table in which to
search for an entry that applies to the value.
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Output

Name Type Description

discreteOrMinValue | Vilnt32 Returns the contents of the

dis creteOrMinvalue field of thetable
entry the function logtes.You can pass
VI_ NULL.

maxValue Vilnt32 Returns the contents ofg¢hhaxVvalue field
of the talbe entry the function locate¥ou
can pas®/Il_NULL.

coercedValue Vilnt32 Returns the contents ofgboer cedValue
field of thetable entry the function locates
You can passI_NULL.

tablelndex Vilnt32 Retuinsthe O-basedrndex of the tdleentry
the function loetes.You can pass
VI_ NULL.

commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

commandValue Vilnt32 Returns the contents ofebmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

See Also

Ilvi _GetAttrRangeTab | e, [lvi_Validate RangeTabIgJ,
[vi__GetRangeTableNu nEntries | [vi_Ge tViReal64EntryFro  nValue |
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Ivi_GetViReal64EntryFromCmdValue

ViStatus status = lvi_GetViReal64EntryFromCmdValue (Vilnt32 commandValue,
IviRangeTablePtr rangeTable,
ViReal64 *discreteOrMinValue,
ViReal64 *maxValue, ViReal64 *coercedValue,
Vilnt32 *tablelndex, ViString *commandString);

Purpose
Finds the first range table entry for which thedValue field is equal to the command value
you specify. If the function finds an entry, it returns the contents of the entry. If it does not find
an entry, it returns alivi_ERROR_INVALID_VALUE error.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
commandValue Vilnt32 The command value to search for in the
range table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the command value.
Output
Name Type Description
discreteOrMinValue | ViReal64 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue ViReal64 Returns the contents of thexVvalue field
of the table entry the function locates. You
can pass/I|_NULL.
coercedValue ViReal64 Returns the contents of theercedValue
field of the table entry the function locates.
You can pas¥I_NULL.
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Name Type Description
tablelndex Vilnt32 Retuinsthe O-basedrndex of the tdleentry
the function loetes.You can pass
VI_ NULL.
commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theSttus Calessection at the end
of this chapte
See Also

LabWindows/CVI Instrument Driver Guide
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Ivi_GetViReal64EntryFromCoercedVal

ViStatusstatus=Ivi_GetViReal64EntryFromCoercedVal (ViReal64 coercedValue,
IviRangeTablePtr rangeTable,
ViReal64 *discreteOrMinValue,
ViReal64 *maxValue, Vilnt32 *tablelndex,
ViString *commandString, Vilnt32 *commandValue);

Purpose
Finds the first range table entry for which tlvercedvalue field is equal to the coerced
value you specify. If the function finds an entry, it returns the contents of the entry. If it does
not find an entry, it returns awl_ERROR_INVALID_VALUE error.

Ivi_GetViReal64EntryFromCoercedVal performs alViReal64 comparisons using a
comparison precision of 14 decimal digits.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
coercedValue ViReal64 The coerced value to search for in the range
table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the coerced value.
Output
Name Type Description
discreteOrMinValue | ViReal64 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue ViReal64 Returns the contents of theaxValue field
of the table entry the function locates. You
can pass/I|_NULL.
tablelndex Vilnt32 Returns the 0-based index of the table entry
the function locates. You can pass
VI_NULL.
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Name Type Description
commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
commandValue Vilnt32 Returns the contents ofdbmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also
lvi _GetAttrRangeTab | e, |lvi_Validate RangeTable |
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Ivi_GetViReal64EntryFromindex

ViStatus status = lvi_GetViReal64EntryFromindex (Vilnt32 tablelndex,
IviRangeTablePtr rangeTable,
ViReal64 *discreteOrMinValue,
ViReal64 *maxValue, ViReal64 *coercedValue,
ViString *commandString, Vilnt32 *commandValue);

Purpose
Returns the contents of the range table entry that is at the 0-based index you specify.

If you specify an index that is less than O or greater than or equal to the number of entries in
the table)vi_GetViReal64EntryFromindex returns anVvi_ERROR_INVALID_VALUE
error.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
tablelndex Vilnt32 The 0-based index of the range table entry
you want to extract.
rangeTable IviRangeTable The address of the range table from which
Ptr to extract the entry at the index you specify.
Output
Name Type Description
discreteOrMinValue | ViReal64 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue ViReal64 Returns the contents of theaxValue field
of the table entry the function locates. You
can pass/I|_NULL.
coercedValue ViReal64 Returns the contents of tbeercedValue
field of the table entry the function locates.
You can pas¥I_NULL.
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Name Type Description

commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

commandValue Vilnt32 Returns the contents ofdbmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _GetAttrRangeTab | e, [lvi_Validate RangeTable |
[Vi_GetRangeTableNu nEniries | [lvi_Ge t Vilnt32EntryFrom | ndex |
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Ivi_GetViReal64EntryFromString

ViStatus status = Ivi_GetViReal64EntryFromString
(ViConstString commandString,
IviRangeTablePtr rangeTable,
ViReal64 *discreteOrMinValue,
ViReal64 *maxValue, ViReal64 *coercedValue,
Vilnt32 *tablelndex, Vilnt32 *commandValue);

Purpose
Finds the first range table entry for which thedString field matches the command string
you specify. If the function finds an entry, it returns the contents of the entry. If it does not find
an entry, it returns alivi_ERROR_INVALID_VALUE error.

Ivi_GetViReal64EntryFromString compares strings in a case-sensitive manner.

If the command string you specify terminates with a carriage retarn J or newline fn' )
character, themdString fields in the table do not have to contain the termination character.
Ivi_GetViReal64EntryFromString considers the strings to match if the string you
specify begins with the string in thendString  field, followed by a carriage return, newline,

or ASCII NUL byte.

Parameters
Input
Name Type Description
commandString ViString The command string to search for in the
range table.
rangeTable IviRangeTable The address of the range table in which to
Ptr search for the command string.
Output
Name Type Description
discreteOrMinValue | ViReal64 Returns the contents of the
discreteOrMinValue field of the table
entry the function locates. You can pass
VI_NULL.
maxValue ViReal64 Returns the contents of thexValue field
of the table entry the function locates. You
can pass/I|_NULL.
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Name Type Description
coercedValue ViReal64 Returns the contents ofgboer cedValue
field of thetable entry the function locates
You can passI_NULL.
tablelndex Vilnt32 Returns the O-ls&d index thefunction
locates.You can pass®l_NULL.
commandValue Vilnt32 Returns the contents ofdbmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also

LabWindows/CVI Instrument Driver Guide
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Ivi_GetViReal64EntryFromValue

ViStatus status = lvi_GetViReal64EntryFromValue (ViReal64 value,
IviRangeTablePtr rangeTable,
ViReal64 *discreteOrMinValue,
ViReal64 *maxValue, ViReal64 *coercedValue,
Vilnt32 *tablelndex, ViString *commandString,
Vilnt32 *commandValue);

Purpose
Function finds the first range table entry that applies t&/iReal64 value you specify. If
the function finds an entry, it returns the contents of the entry. If it does not find an entry, it
returns anVvi_ERROR_INVALID_VALUE error.

If the range table type i¥1_VAL_DISCRETE , function searches for a match on the
discreteOrMinValue field of each entry. If the range table typéVis VAL_RANGED or
IVI_VAL_COERCED, the function searches until the value you specify falls within the range
between théiscreteOrMinValue andmaxValue fields of an entry. The value falls within
the range if is greater than or equal todisereteOrMinVvalue and less than or equal to
themaxVvalue .

Ivi_GetViReal64EntryFromValue performs alViReal64 comparisons using a
comparison precision of 14 decimal digits.

A Caution Do not modify the contents of the string the function returns in the
commandString parameter.

Parameters
Input
Name Type Description
value ViReal64 The value to compare against entries in the
range table.
rangeTable IviRangeTablePtr The address of the range table in which to
search for an entry that applies to the value.
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Output

Name Type Description

discreteOrMinValue | ViReal64 Returns the contents of the

dis creteOrMinvalue field of thetable
entry the function logtes.You can pass
VI_ NULL.

maxValue ViReal64 Returns the contents ofg¢hhaxVvalue field
of the talbe entry the function locate¥ou
can pas®/Il_NULL.

coercedValue ViReal64 Returns the contents ofgboer cedValue
field of thetable entry the function locates
You can passI_NULL.

tablelndex Vilnt32 Retuins thed-basal index of the rarge table
entry the function logtes.You can pass
VI_ NULL.

commandString ViString Returnghepointer in thecmdStri  ng field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

commandValue Vilnt32 Returns the contents ofebmdvalue field
of the talbe entry the function locate¥ou
can pas¥|_NULL.

See Also

Ilvi _GetAttrRangeTab | e, [lvi_Validate RangeTable
[vi _GetRangeTableNu nEntries | [lvi_Ge t Vilnt32EntryFrom  Value |
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Ivi_InstrSpecificErrorQueueSize

ViStatus status = Ivi_InstrSpecificErrorQueueSize (ViSession vi,
Vilnt32 *errorQueuesSize);

Purpose
Returns the number of entries currently in the instrument-specific error queue.

Use the instrument-specific error queue if querying the instrument for its status

causes the instrument to lose the error value. In your check status callback, call
Ivi_QueuelnstrSpecificError to insert the instrument error code in the queue,

and then return th&vl_ERROR_INSTR_SPECIFIC error code from the callback. In your
Prefix_error_query function, calllvi_InstrSpecificErrorQueueSize to

determine if there is an error in the queue. If not, invoke the check status callback directly.
In either case, if there is an error, dail DequeuelnstrSpecificError to retrieve

the error.

Refer to thdnstruments without Error Queuésscussion in th€heck Status Callback
section of Chapter 2YI Architecture Overviewfor more information,

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
Output
Name Type Description
errorQueuesSize Vilnt32 Returns the number of errors currently in
the error queue.
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Return Value

Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to théStatus Calessection at the end
of this chapte
See Also
Ivi _QueuelnstrSpeci  ficError | Ivi_De queuelnstrSpecifi cError l
vi _ClearlnstrSpeci f icErrorQueue
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Ivi_InterchangeCheck

ViBoolean interchangeCheck = Ivi_InterchangeCheck (ViSession vi);

Purpose
Returns the current value of thd ATTR_INTERCHANGE_CHECHKattribute for the
IVI session you specify. The attribute determines whether class drivers perform
interchangeability checking. The specification for each instrument class defines the rules
for interchangeability checking for that class.

High-level functions in class instrument drivers gdnterchangeCheck
Ivi_InterchangeCheck provides fast, convenient access to the
IVI_ATTR_INTERCHANGE_CHECHKttribute because it performs no error checking and
does not lock the session.

If you pass an invalid session handig,InterchangeCheck returnsvl_FALSE.
Note Do not calllvi_InterchangeCheck unless you have already locked the session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

Return Value

Name Type Description

interchangeCheck ViBoolean 1 =VI_TRUE - Interchange checking on
0 =VI_FALSE - Interchange checking off
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lvi_InvalidateAllAttributes

Vi Status status = | vi_InvalidateAll Attributes (ViSes sion vi);

Purpose
Invalidates the cachalues 6 all attributes for an 1Y sessionFor eah channel-based
attribute, the function mvalidates the cachalues for all channels.

Invalidatinga caclevaluefor an attribute ensures that thext call to anlvi_GetAtt  ribute
orlvi_Se tAttribute  function on the attbute nvokes tlke read or write callback for the

attribute.
Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain

from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
Ivi _AddAttributelnv alidation , |lvi_D eleteAttributeinv alidation |,
Ilvi _InvalidateAttri bute , Ivi_Getinv alidationList
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lvi_InvalidateAttribute

ViStatus status = Ivi_InvalidateAttribute (ViSession vi,
ViConstString channel, ViAttr attributelD);

Purpose
Marks the cache value of an attribute as invalid. This ensures that the next call to an
Ivi_GetAttribute or lvi_SetAttribute function on the attribute invokes the read or

write callback for the attribute.

For a channel-based attribute, you can invalidate the attribute on a specific channel or on all

channels.
Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
channel ViConstString The name of a particular channel,
IVI_VAL_ALL_CHANNELS, VI_NULL, or
an empty string. Refer to thiRarameter
Discussiorsection.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2yI
Architecture Overview

Return Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success.

Refer to theStatus Codesection at the end
of this chapter.
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Parameter Discussion
If the attrbute is channel-based, you can spgéifparticula channel oyou can pass
IVI _VAL_ALL_CHANNES for the channel parametdo specfy a particular chargh, you
canpass onefahe channel singsthat the speéic instrument diver ddines, or you can pass
avirtual channel name #use defines intheivi.ini corfiguration file.

If the attrbute you speciy is not channel-basegdassvl_NULL or an empty string for the
channel paramete

See Also
Ivi _AddAttributelnv alidation |Ivi_D eleteAttributelnv alidation
Ivi _InvalidateAllAt tributes , Ivi_Ge tInvalidationList
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ViS ession ioSessio

Purpose

n = lvi_lOSessio

n (ViSession vi);

Returns the cuentvalue d thelVI_AT TR_IO_SESSION attribute for the 1VI sessn you

specify.

High-level functions in spedic instrument drers usdvi_|  OSession . Ivi _lOSession
provides fastconvenieriaccess to th&/l_ ATTR_IO_SESSIONattribute because performs
no erra checking and does not lock the session.

If you pass aninvalid sesson handle, Ivi_lOSession  retumsVI_NULL .

Note Do not calllvi_IOSe ssion unlessyou have already laked the session.
Parameters
Input
Name Type Description
Vi ViSession The ViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
Return Value
Name Type Description
ioSession ViSession The curentvalue d
IVI _ATTR_IO_SESSION

See Also

Ivi _WritelnstrData
Ivi _WriteFromFile
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Ilvi_LockSession

ViStatus status = Ivi_LockSession (ViSession vi, ViBoolean *callerHasLock);

Purpose

Obtains a multithread lock on the instrument session. Before it does sackSession
waits until all other execution threads have released their locks on the instrument session.

You can usévi_LockSession to protect a section of code which requires exclusive access
to the instrument. This occurs when you take multiple actions that affect the instrument and
you want to ensure that other execution threads do not disturb the instrument state until all of
your actions execute. For example, if you set various instrument attributes and then trigger a
measurement, you must ensure no other execution thread modifies the attribute values until
you finish taking the measurement.

You can safely make nested callgvioLockSession within the same thread. To
completely unlock the session, you must balance each ¢éllltockSession with a call
to Ivi_UnlockSession . If, however, you use theallerHasLock parameter in all calls to
Ivi_LockSession andlvi_UnlockSession within a function, the IVI Library locks the
session only once within the function regardless of the number of calls you make to
Ivi_LockSession . This allows you to calli_UnlockSession just once at the end of the
function.

User applications, instrument drivers, and the IVI Library functions all have the ability to
obtain alock. The IVI Library functions always release the lock before they return. Instrument
driver functions must do the same.

Instrument drivers exponi_LockSession to the user through the
Prefix _LockSession function.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Input/Output
Name Type Description
callerHasLock ViBoolean Indicates whether the calling function

currently has a lock on the VI session. You
can pas¥I_NULL. Refer to thé>arameter
Discussiorsection.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the end
of this chapter.

Parameter Discussion

ThecallerHasLock parameter serves as a convenience. If you do not want to use it, pass
VI_NULL.

UsecallerHasLock in complex functions to keep track of whether you obtain a lock and
therefore need to unlock the session. Pass the address of iltootdan variable.

Initialize the local variable tol_FALSE when you declare it. Pass the same address to any
other calls you make t@i_LockSession or lvi_UnlockSession in the same function.

Ivi_LockSession andlvi_UnlockSession each inspect the current value of
callerHasLock and take the following actions:

e Ifthe valueisvi_TRUE, Ivi_LockSession does not lock the session again. If the value
isVI_FALSE, Ivi_LockSession obtains the lock and sets the value of the parameter to
VI_TRUE.

» Ifthe value i3vI_FALSE, Ivi_UnlockSession does not attempt to unlock the session.
If the value isvl_TRUE, Ivi_UnlockSession releases the lock and sets the value of
the parameter tgl_FALSE.

© National Instruments Corporation 11-163 LabWindows/CVI Instrument Driver Guide



Chapter 11 VI Library — Ivi_LockSession

Thus, you can callvi_UnlockSession  at the erd of your function without worrying aout
whether you actuallydve a lock. Tle following example code stws tow to use the
callerHasLock paramete

ViS t atus Prefix_Fun ¢ (ViSession vi , Vilnt32 flags)

{
ViS t atus error = VI _SUCCESS;
ViB oolean havelLock = VI_FALSE;
if (flags &BIT_1)
{
viC heckErr( Ivi_Loc k Session(vi, &hav elLock));
viC heckErr( TakeAct i on1(vi));
if (flags & BIT_2)
{
ViC heckErr( Ivi_Unl ockSession(vi, &h avelock));
ViC heckErr( TakeAct i on2(vi));
viC heckErr( Ivi_Loc k Session(vi, &hav elLock);
}
if (flags & BIT_3)
ViC heckErr( TakeAct i on3(vi));
}
Err or:
/*
At t his point, you cannot really be sure that
you have the lock. Fortunately, the havelLock
var i able takes car e of that for you.
*/
Ivi _UnlockSession(v i, &havelock);
ret urn error;
}
See Also
Ivi _UnlockSession , | vi_SpecificDriv erNew, Ivi_Dispose
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lvi_NeedToCheckStatus

ViBoolean needToCheckStatus = Ivi_NeedToCheckStatus (ViSession vi);

Purpose

Returns an indication of whether the instrument driver has interacted with the instrument
since the last time the VI engine or the driver checked the status of the instrument.

Typically, thePrefix _CheckStatus function that is internal to an instrument driver calls
Ivi_NeedToCheckStatus to help determine whether it is necessary to invoke the check
status callback for the session.

The IVI engine maintains an intermaledToCheckStatus  variable for each session

indicating whether it is necessary to check the status of the instrument. When you create a
new session, the initial value of the variabl®lisTRUE. The IVI engine sets the
needToCheckStatus variable tovl_TRUE when it invokes the read or write callback for an
attribute for which thévi_VAL_DONT_CHECK_STATUSlag is 0. The

Ivi_WritelnstrData andlvi_WriteFromFile functions also set the variable to

VI_TRUE. The IVI engine sets the variableMb FALSE after it invokes the check status
callback successfully.

Thelvi_SetNeedToCheckStatus function allows an instrument driver to set the state of
the internaheedToCheckStatus  variable. A driver typically sets the variableMio TRUE
before it attempts direct instrument I/O. It sets Ntd-FALSE after it calls the check status
callback successfully.

Ivi_NeedToCheckStatus returns the value of the intermaledToCheckStatus  variable.
If the vi parameter is invalidyi_NeedToCheckStatus returnsvl_FALSE.

Note Do not calllvi_NeedToCheckStatus unless you have already locked the
session.

Parameter List

Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Return Value

Name Type Description
needToCheckStatus | ViBoolean 1 =VI_TRUE - Interacted with instrument

since last status check
0 =VI_FALS E - Nointeraction with
instrument since lastatus chek

See Also

Ilvi _SetNeedToCheckS t atus
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Ivi_QuerylnstrStatus

ViBoolean querylnstrStatus = Ivi_QuerylnstrStatus (ViSession vi);

Purpose
Returns the current value of thd ATTR_QUERY_INSTR_STATUSattribute for the IVI
session you specify. The attribute determines whether or not to query the instrument error
status after each operation.

High-level functions in specific instrument drivers igeQueryinstrStatus

Ivi_QuerylnstrStatus provides fast, convenient access to the
IVI_ATTR_QUERY_INSTR_STATUSattribute because it performs no error checking and does
not lock the session.

If you pass an invalid session handl&,QueryinstrStatus returnsvl_FALSE.
Note Do not calllvi_QuerylInstrStatus unless you have already locked the session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The

handle identifies a particular VI session

Return Value

Name Type Description
querylnstrStatus ViBoolean 1 =VI_TRUE - Query instrument status
0 =VI_FALSE - Do not query instrument
status
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Ivi_QueuelnstrSpecificError

ViStatus status = Ivi_QueuelnstrSpecificError (ViSession vi,
Vilnt32 instrumentError, ViString errorMessage);

Purpose

Inserts a new entry at the end of the instrument-specific error queue. The instrument-specific
error queue is a software record of the error values you retrieve from the instrument.

Use the instrument-specific error queue if querying the instrument for its status

causes the instrument to lose the error value. In your check status callback, call
Ivi_QueuelnstrSpecificError to insert the instrument error code in the queue,

and then return thevyl_ ERROR_INSTR_SPECIFIC error code from the callback. In your
Prefix_error_query function, calllvi_InstrSpecificErrorQueueSize to

determine if there is an error in the queue. If not, invoke the check status callback directly.
In either case, if there is an error, dail DequeuelnstrSpecificError to retrieve the
error.

Refer to thdnstruments without Error Queuasid theCheck Status Callbadections of
Chapter 2)VI Architecture Overviewfor more information.

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

instrumentError Vilnt32 Pass the numeric error code to insert at the
end of the instrument-specific error queue.

errorMessage ViString Pass the error description string to insert at
the end of the instrument-specific error
queue.
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Return Value

Name Type Description

status ViStatus A negaive value indicates an eno
0 indicates success.

Refer to thestatus Calessection at the end
of this chapte

See Also
Ivi _DequeuelnstrSpe cificError , Ivi_ | nstrSpecificErro r QueueSize ,
Ivi _ClearlnstrSpeci f icErrorQueue
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Ivi_RangeChecking

ViBoolean rangeCheck = lvi_RangeChecking (ViSession vi);

Purpose

Returns the current value of th8_ATTR_RANGE_CHECKattribute for the IVI session you
specify. The attribute determines whether or not to range check parameters to instrument

driver functions.

High-level functions in specific instrument drivers wgeRangeChecking
Ivi_RangeChecking  provides fast, convenient access totHeATTR_RANGE_CHECK
attribute because it performs no error checking and does not lock the session.

If you pass an invalid session handl&¢,RangeChecking  returnsvl_FALSE.

Note Do not calllvi_RangeChecking unless you have already locked the session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain

from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

Return Value

Name Type Description
rangeCheck ViBoolean 1 =VI_TRUE - Range check
0 =VI_FALSE - Do not range check
LabWindows/CVI Instrument Driver Guide 11-170 © National Instruments Corporation



Chapter 11 IVI Library — Ivi_RangeTableFree

Ivi_RangeTableFree

ViS t atus status = | vi_RangeTableFre e (ViSession vi,
Ivi RangeTablePt r ran geTable,
ViB oolea n freeComman dStrings);

Purpose
Deallocates a range tahlou create dynamicalwith Ivi_RangeTabl eNew. It calls
Ivi _Free to free thd viRangeTable structure and tharray of | viRangeTableEntry
structuresYou can specify whether to free ttvedString  field in each ent.

Parameters
Input
Name Type Description
vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
rangeTable Ivi RangeTable The table pointer yoobtan from
Ptr Ilvi _RangeTableNe w
freeCommandStrings | ViBoolean Pass VI_TRUE if you want the function to

calllvi_ Free onthecmdString fieldin
each table enyr Otherwise pass

VI_ FALSE. Do notpassVI_TRUE unless
you allocak the command strings using
Ilvi _Alloc

Return Value

Name Type Description

status ViStatus A negatve value indicates an eno
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
Ivi _RangeTableNew , |vi_SetRangeTabl eEntry , Ivi_SetRa ngeTableEnd
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Ivi_RangeTableNew

ViStatus status = lvi_RangeTableNew (ViSession vi, Vilnt32 numberOfEntries,
Vilnt32 typeOfTable, ViBoolean hasMinimum,
ViBoolean hasMaximum,
IviRangeTablePtr *rangeTable);

Purpose

Dynamically allocates a range table. Range tables you createiwithingeTableNew  are
calleddynamic range tablefRange tables you define statically in your source code are called
static range tables

If the values in the range table for a particular attribute can change depending on the settings
of other attributes, you must create it as a dynamic range table. To allow for multithreading
and multiple instances of the same instrument type, you create a separate dynamic range table
for the attribute in each IVI session.

Ivi_RangeTableNew allocates théviRangeTable  structure and an array of
IviRangeTableEntry structures. It allocates space in the array for the number of entries
you specify, which must include the termination entry. It sets the last entry as the termination
entry. Use thévi_SetRangeTableEntry function to set the values within the entries.

If the number of entries in the table varies, specify the maximum number of entries that it can
contain. Use thi_SetRangeTableEnd  function to change the location of the termination
entry.

The IVI engine keeps track of the memory you allocate witlRangeTableNew  in each
session. It automatically frees the memory when youwiallispose  on the session.

If you want to deallocate the table before the session ends, cail RengeTableFree
function.

Refer to theRange Tablesection in Chapter 2Y1 Architecture Overviewfor more
information on these fields.
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Name

Type

Description

Vi

ViSession

TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session

numberOfEntries

Vilnt32

The number of entries you want in the
range table, including the termination ent

typeOfTable

Vilnt32

The type of range table you want to crea

Values:

0 =IVI_VAL_DISCRETE

1 =I1VI_VAL_RANGED

2 =IVI_VAL_COERCED

Refer to thdParameter Discussiosection.

te.

hasMinimum

ViBoolean

Passvl_TRUE if the table, as a whole,
contains a meaningful minimum value.
Pass/I_FALSE otherwise. ItypeOfTable
isIVI_VAL_COERCED the minimum value
represents the minimum coerced value.

hasMaximum

ViBoolean

Passvl_TRUE if the table, as a whole,

contains a meaningful maximum value.
Pass/I_FALSE otherwise. ItypeOfTable
isIVI_VAL_COERCED, the maximum value
represents the maximum coerced value.

Output

Name

Type

Description

rangeTable

IviRangeTable
Ptr

Returns a pointer to the range table the
function dynamically allocates.

Value

Name

Type

Description

status

ViStatus

A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the end
of this chapter.
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Parameter Discussion
ThetypeOfTa ble parameter inidates low the M1 engne interpretshe
dis creteOrMinvalue , maxValue , and coercedva | ue fields in each enyr Thefoll owing
descibeseach range tabkype.

See Also

Ivi
Ivi
Ivi
Ivi
Ivi

IVI _VAL_DISCRETE—Ead table entry dénes a discretealue The
dis creteOrMinvalue field contains the discretalue. Tlke maxvalue and
coer cedValue fields are not used.

IVI _VAL_RANGEB-Ead table enty ddfinesa range wit a minimum andamaximum
value. Thaliscrete OMinValue field holds tle minimumvalue ard themaxVvalu e
field holds the maximumalue. TheoercedValue field isnot used. If the attbute has
only one ontinuousvalid range ard you do not assigndifferent canmard strings or
commandralues b subsets of the rangereate tlerange tale with only one entry other
than the terminatingntry.

IVI _VAL_COERCEB-Eattable entry dBnesadiscretevalue that represents a range of
values. This isiseful when ainstrument suppts aset of ranges, eh®f which you
specify to the instrument using one discretieie. ThaliscreteOr MnValue holds the
minimumvalue of the rangemaxVvalue holds the maximumalue andcoercedValue

holds the discretvalue tharepresents #range.

_RangeTableFree , Ivi_SetRangeTab |eEntry , Ivi_SetR angeTableEnd ,
_Alloc , Ivi_Free Al , Ivi_Dispose , Ivi_SetAttrRang eTableCallback
_GetAttrRangeTab | e, Ivi_ GetStore dRangeTablePtr

_SetStoredRangeT ablePtr , Ivi_Val idateRangeTable ,
_GetRangeTableNu nEntries
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lvi_ReadInstrData

ViStatus status = lvi_ReadlInstrData (ViSession vi, Vilnt32 numBytesToRead,
ViChar readBuffer(], Vilnt32 *numBytesRead);

Purpose
Reads data directly from an instrument using VISA 1/O. The function bypasses the VI
engine’s attribute-state-caching mechanism. Us&ithReadinstrData function only to
implement thePrefix _ReadinstrData  function that your instrument driver exports to
the user.

Ivi_ReadInstrData assumes that thel_ATTR_1I0_SESSION attribute for the IVI
session you specify holds a valid VISA session for the instrument.

If the value you specify fanumBytesToReadis less than the number of bytes in the
instrument’s output buffer, you must cail ReadinstrData again to empty the output
buffer. If you do not empty the instrument’s output buffer, the instrument might return invalid
data in response to subsequent requests.

If the actual number of bytes you receive is less than the number of bytes you specify in the
numBytesToReadparameter, the instrument’s output buffer has probably emptied. If the
number of bytes received is 0, the most probable cause is that no data was available at the
instrument’s output buffer.

If data is not available at the instrument’s output buffer when youwcateadinstrData ,
the instrument might not respond. In that case, the function does not return until the VISA I/O
call times out. If you disable the VISA timeout, the function hangs indefinitely.

Note Ivi_ReadlInstrData does not place an ASCII NUL byte iradBuffer to
terminate the data, nor does it clear the buffer beyond the bytes it actually receives
from the instrument.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
numBytesToRead Vilnt32 The maximum number of bytes to read
from the instrument.
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Output
Name Type Description
readBuffer ViChar array Thebuffer in which the function placeke
data itrecaves from the instrument. Must
contain at least amanybytesas you
specify h numBytesToRead
numBytesRead Vilnt32 Returns the actual numbéefrtoytes the
function receved from the instrumenfthis
isthevalue that the VI& viRead function
retumns.
Return Value
Name Type Description
status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end
of this chapte
See Also
Ivi _WritelnstrData , Ivi_ReadToFile , Ivi_WriteFromFil e, Ivi_lOSession
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ViStatus status = lvi_ReadToFile (ViSession vi, ViConstString filename,

Purpose

Vilnt32 readNumberofBytes,
Vilnt32 fileAction,Vilnt32 *returnCount);

Reads data from an instrument using VISA 1/O and writes it to a file you specify. Use
Ivi_ReadToFile internally in your instrument driver.

Ivi_ReadToFile assumes that thel_ATTR_IO_SESSION attribute for the VI session
you specify holds a valid VISA session for the instrument.

Ivi_ReadToFile  opens the file in binary mode.

Parameters
Input

Name

Type

Description

vi

ViSession

TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session

filename

ViConstString

The pathname of the file to write the dat
to. Refer to thé®>arameter Discussion
section.

readNumberofBytes

Vilnt32

The maximum number of bytes to read
from the instrument.

fileAction

Vilnt32

Specifies whether you want the function
append the data it receives from the
instrument to an existing file or to create
new file.

Values:

1 =1VI_VAL_TRUNCATE

2 =IVI_VAL_APPEND

Refer to thdParameter Discussiosection.

to

a
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Output

Name Type Description

retur nCount Vilnt32 Returns the number bfstes the function
successfully writes to thige.

Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

Parameter Discussion

Forthe filename paramete you can specifan absolute pathname, a ralatpathnane, or a
simplefilename. Tle function treats relave pathnamesand simpé filenamesas réative to
the curentworking directoy.

If you specify a literal strinfpr thefilename parameter under Windows, be sure touse double
backsbshes ¢ represenbne backslash in &pathname.

If the file does not curreht exist,lvi_ ReadToFile creates it and writekhe instrument
datato it. If thefile doesexig, thevalue you specify ifiileAction controlswhat

Ivi _ReadToFile does If you passVvl_VAL_TRUNCATE for fileAction, | vi_ReadToFile
deletes th contents of théile and replaces it with the instrumet#ta. If you pass

IVI _VAL_APPENDIvi_ReadToFile  appends the instrument data to the end ofithe

See Also

Ivi _WriteFromFile , 1vi_ReadlInstrDat a, |lvi_Writelnstr Data |,
Ivi _1OSession
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lvi_RestrictAttrToChannels

ViStatus status = lvi_RestrictAttrToChannels (ViSession vi,
ViAttr attributelD,
ViConstString channelStrings);

Purpose
Restricts an attribute to specific channels, thereby preventing you from using the attribute on
other channels.

You can callvi_RestrictAttrToChannels only on attributes for which you enable the
IVI_VAL_MULTI_CHANNEL flag.

When you initially add an attribute, it applies to all channels. If you want it to apply to only
a subset, calli_RestrictAttrToChannels

When you add channels to the channel table incrementally by calling

Ivi AddToChannelTable , each attribute for which thgl_VAL_MULTI_CHANNEL

flag is enabled applies to each of the new channels. To restrict an attribute to a subset
of the new channels, you can ciil RestrictAttrToChannels again. Do not

include in the channel string any of the channels that existed at the time of your

last call tolvi_RestrictAttrToChannels on that attribute. Each call to
Ivi_RestrictAttrToChannels applies only to channels that you have added since
your last call tdvi_RestrictAttrToChannels on that attribute. To disable the attribute
for all of the new channels, pass an empty string foctiamnelStringsparameter.

Parameters
Input
Name Type Description

vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview

channelStrings ViConstString A list of the channel strings to which you
want to restrict the attribute you specify.
You must separate channel strings with
commas. You can include spaces after the
commas.
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Return Value

Name Type

Description

status ViStatus

A negaiive value indicates an efro

0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

Example

After the following four function callexecute, the®PREFIX_ATTR RANGEattributeis valid

only for channels1" ,"2" , and"7" .

Ilvi _BuildChannelTab | e (vi,"1,2,3,4
Ivi _RestrictAttrToC hannels (vi, PRE
Ilvi _AddToChannelTab | e (vi, "5,6,7,8
Ilvi _RestrictAttrToC hannels (vi, PRE

See Also

Ivi _BuildChannelTab [ e, Ivi_AddToCha
Ivi _ValidateAttrFor Channel , Ivi_Coe
Ivi _GetUserChannelN ame Ivi_GetNthC
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" VI_FALSE,VI.N  ULL);
FIX_ATTR_RANGE, " 1,2");
" VI_FALSE,VI.N  ULL);
FIX_ATTR_RANGE, " 7");

nnelTable ,
r ceChannelName ,
hannelString
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Ivi_SetAttrCheckCallbackVilnt32
Ivi_SetAttrCheckCallbackViReal64
Ivi_SetAttrCheckCallbackViString
Ivi_SetAttrCheckCallbackViBoolean
Ivi_SetAttrCheckCallbackViSession
Ivi_SetAttrCheckCallbackViAddr

ViStatus status = Ivi_SetAttrCheckCallbackViReal64 (ViSession vi,
ViAttr attributelD,
CheckAttrViReal64_CallbackPtr checkCallback);

ViStatus status = Ivi_SetAttrCheckCallbackVilnt32 (ViSession vi,
ViAttr attributelD,
CheckAttrVilnt32_CallbackPtr checkCallback);

ViStatus status = lvi_SetAttrCheckCallbackViString (ViSession vi,
ViAttr attributelD,
CheckAttrViString_CallbackPtr checkCallback);

ViStatus status = lvi_SetAttrCheckCallbackViBoolean (ViSession vi,
ViAttr attributelD,
CheckAttrViBoolean_CallbackPtr checkCallback);

ViStatus status = Ivi_SetAttrCheckCallbackViSession (ViSession vi,
ViAttr attributelD,
CheckAttrViSession_CallbackPtr checkCallback);
ViStatus status = lvi_SetAttrCheckCallbackViAddr (ViSession vi,
ViAttr attributelD, CheckAttrViAddr_CallbackPtr
checkCallback);

Purpose

Sets the check callback function for an attribute. The IVI engine invokes the check callback
function to validate new values that you attempt to set the attribute to.

The IVI engine supplies default check callbacksviiit32 andViReal64 attributes.

The callbacks use the range table for the attribute to validate the value. The IVI engine
automatically installs a default check callback when you creditata2 or ViReal64

attribute with a non-NULL range table. It also does so when the attribute does not have a
check callback and you install a range table callback for it. If you want to specify your own
callback function but you want to use the default check callback within your function, you can
call Ivi_DefaultCheckCallbackVilnt32 or

Ivi_DefaultCheckCallbackViReal64

If you do not want the VI engine to invoke a check callback for the attributeyYpasisLL
for thecheckCallback parameter.
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Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
attributelD depends on the | The ID of the attribute. Refer to the

Return

LabWindows/CVI Instrument Driver Guide
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data type of the
attribute

Attribute IDssection in Chapter 2YI
Architecture Overview

checkCallback

depends on the
data type of the

The check callback function you want th
IVI engine to invoke to validate attribute

1%

attribute values. Can bgl_NULL.
Value
Name Type Description
status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the end

of this chapter.
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Parameter Discussion

The function you specifyfor thecheckCallback parameter mat have one of the fotiwing
prototypes, baston data type:

ViStatus _VI_FUNCYV iInt32CheckCallb  ack(ViSession vi,
ViConstStrin g channe | Name,
ViAt tr attributeld, Vilnt32 value);

ViStatus _VI_FUNCYV i Real64CheckCall back(ViSession vi ,
ViConstStrin g channe | Name,
ViAt tr attributeld, ViReal64 value);

ViStatus _VI_FUNCV i StringCheckCall back(ViSession vi ,
ViConstStrin g channe | Name,
ViAt tr attributeld, ViConstString va | ue);

ViStatus _VI_FUNC YV i BooleanCheckCal [ back(ViSession v i,
ViCo nstStrin g channe | Name,
ViAt tr attributeld, ViBoolean value);

ViStatus _VI_FUNC YV i SessionCheckCal [ back(ViSession v i,
ViCo nstStrin g channe | Name,
ViAt tr attributeld, ViSession value);

ViStatus _VI_FUNCYV i AddrCheckCallba ck(ViSession vi,
ViCo nstStrin g channe | Name,
ViAt tr attributeld, ViAddr value);

Note If you want to use tie Edit I nstrument Attrib utes command to develop your
instrument driver source code, tain the parametenames as sbwn in the
prototype for the callbek.

See Also
Ivi _AddAttributeVil nt32 , Ivi_ AddAtt ributeViReal64
Ivi _DefaultCheckCal | backVilnt32 , Iv i _DefaultCheckCal | backViReal64

Ivi _ValidateRangeTa ble , Ivi_GetRang eTableNumEntries
Ivi _GetVilnt32Entry FromValue , Ivi_G etViReal64EntryFr omValue
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Ivi_SetAttrCoerceCallbackVilnt32
Ivi_SetAttrCoerceCallbackViReal64
Ivi_SetAttrCoerceCallbackViString
Ivi_SetAttrCoerceCallbackViBoolean
Ivi_SetAttrCoerceCallbackViSession
Ivi_SetAttrCoerceCallbackViAddr

ViStatus status = lvi_SetAttrCoerceCallbackVilnt32 (ViSession vi,
ViAttr attributelD,
CoerceAttrVilnt32_CallbackPtr coerceCallback);

ViStatus status = Ivi_SetAttrCoerceCallbackViReal64 (ViSession vi,
ViAttr attributelD,
CoerceAttrViReal64_CallbackPtr coerceCallback);

ViStatus status = Ivi_SetAttrCoerceCallbackViString (ViSession vi,

ViAttr attributelD,

CoerceAttrViString_CallbackPtr coerceCallback);
ViStatus status = Ivi_SetAttrCoerceCallbackViBoolean (ViSession vi,

ViAttr attributelD,

CoerceAttrViBoolean_CallbackPtr coerceCallback);
ViStatus status = Ivi_SetAttrCoerceCallbackViSession (ViSession vi,

ViAttr attributelD,

CoerceAttrViSession_CallbackPtr coerceCallback);
ViStatus status = lvi_SetAttrCoerceCallbackViAddr (ViSession vi,

ViAttr attributelD,

CoerceAttrViAddr_CallbackPtr coerceCallback);

Purpose
Sets the coerce callback function for an attribute. The IVI engine invokes the coerce callback
function when you attempt to set the attribute to a new value. The IVI engine invokes the
coerce callback after it invokes the check callback. The job of the coerce callback is to convert
the value you specify into a value to send to the instrument.

The IVI engine supplies default coerce callbacks/fmt32 andViReal64 attributes. The
default coerce callbacks use the range table for the attribute. The IVI engine automatically
installs a default coerce callback when you creating2 orViReal64 attribute with a
coerced range table. It also does so if the attribute does not have a coerce callback and you
install a range table callback for it. If you want to specify your own callback function for the
attribute but you want to call the default coerce callback within your function, you can call
Ivi_DefaultCoerceCallbackVilnt32 or lvi_DefaultCoerceCallbackViReal64
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Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
attributelD Depends on the | The ID of the attribute. Refer to the

Return

The IVI engine also supplies a default coerce callbackifasolean

Chapter 11

VI Library — Ivi_SetAttrCoerceCallbackVilnt32

attributes. The

callback coerces all nonzero value¥toTRUE (1). The IVI engine always installs the default

callback when you createvéBoolean

GenerallyViString

, ViSession

, andViAddr

attribute.

attributes do not have coerce callbacks.

When you install one of these types of attributes, its coerce callbgchNigLL .

If you do not want the VI engine to invoke a coerce callback for the attributeyipass L
for thecoerceCallbackparameter.

data type of the
attribute

Attribute IDssection in Chapter 2VI
Architecture Overview

coerceCallback

Depends on the
data type of the

The coerce callback function you want th
IVI engine to invoke when you attempt tg

attribute set the attribute to a new value. Can be
VI_NULL.
Value
Name Type Description
status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the end
of this chapter.

Parameter Discussion

© National Instruments Corporation

Except forviString

must have one of the following prototypes, based on data type:

ViStatus _VI_FUNC Vilnt32CoerceCallback(ViSession vi,
ViConstString channelName,
ViAttr attributeld, ViAddr value,
Vilnt32 *coercedValue);
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ViStatus _VI_FUNC YV i Real64CoerceCal | back(ViSessionv i,
ViConstStrin - g channe | Name,
ViAttr attributeld, ViAddr value,
ViR eal6 4 *coercedVal ue);

ViStatus _VI_FUNCV i BooleanCoerceCa | Iback(ViSession Vi,
ViConstStrin - g channe | Name,
ViAttr attributeld, ViAddr value,
ViB oolean *coercedVa | ue);

ViStatus _VI_FUNCV i SessionCoerceCa | Iback(ViSession Vi,
ViConstStrin - g channe | Name,
ViAttr attributeld, ViAddr value,
ViS ession *coercedVa | ue);

ViStatus _VI_FUNCV i AddrCoerceCallb ack(ViSession vi,
ViConstStrin - g channe | Name,
ViAttr attributeld, ViAddr value,
ViAddr *coercedValue );

For aVviSt ring attribute, the funébn youspedfy in thecoerceCallbackparameter must
have one thdollowing prototype:

ViStatus _VI_FUNC V i StringCoerceCal | back(ViSession v i,
ViConstStrin - g channe | Name,
ViAttr attributeld,
const ViConstStrin g value);

Unlike the coerce callb&dunctions for the other datigpes, thecoerce callback for a
ViString attribute does not report the coeraedue to the callethrough the last paramete
Instead, it reports the coercealueby passing ito lvi_Set VallnStringCallba ck.

Note If you want to use tle Edit | nstrument Attrib utes command to develop your
instrument driver source code, tain the parametenames as stwn in the
prototype for the callbek.

See Also

Ivi _AddAttributeVil nt32 , Ivi_AddAtt ributeViReal6d
Ivi _AddAttributeViB oolean , Ivi_Defa ultCoerceCallback Vilnt32
Ivi _DefaultCoerceCa | IbackViReal64

Ilvi _DefaultCoerceCa | IbackViBoolean , Ivi_ValidateRang eTable ,
Ivi _GetRangeTableNu nEntries , Ivi_Ge t Vilnt32EntryFrom Value ,
Ivi _GetViReal64Entr yFromValue , Ivi_ SetVallnStringCal | back
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Ivi_SetAttrCompareCallbackVilnt32
Ivi_SetAttrCompareCallbackViReal64
Ivi_SetAttrCompareCallbackViString
Ivi_SetAttrCompareCallbackViBoolean
Ivi_SetAttrCompareCallbackViSession
Ivi_SetAttrCompareCallbackViAddr

ViStatus status = Ivi_SetAttrCompareCallbackVilnt32 (ViSession vi,
ViAttr attributelD,
CompareAttrVilnt32_CallbackPtr compareCallback);

ViStatus status = lvi_SetAttrCompareCallbackViReal64 (ViSession vi,
ViAttr attributelD,
CompareAttrViReal64_CallbackPtr
compareCallback);

ViStatus status = lvi_SetAttrCompareCallbackViString (ViSession vi,
ViAttr attributelD,
CompareAttrViString_CallbackPtr
compareCallback);

ViStatus status = lvi_SetAttrCompareCallbackViBoolean (ViSession vi,
ViAttr attributelD,
CompareAttrViBoolean_CallbackPtr
compareCallback);

ViStatus status = lvi_SetAttrCompareCallbackViSession (ViSession vi,
ViAttr attributelD,
CompareAttrViSession_CallbackPtr
compareCallback);

ViStatus status = lvi_SetAttrCompareCallbackViAddr (ViSession vi,
ViAttr attributelD,
CompareAttrViAddr_CallbackPtr compareCallback);

Purpose
Sets the compare callback function for an attribute. The IVI engine invokes the compare
callback when comparing cache values it obtains from the instrument against new values you
set the attribute to. If the compare callback determines that the two values are equal, the VI
engine does not call the write callback for the attribute.

A compare callback is useful when the instrument can return several values that you consider
to have the same meaning, and you do not want to coerce the instrument value in your read
callback.

When you create ¥iReal64 attribute, the IVI engine automatically installs a default
compare callback. The default compare callback uses the degree of precision you pass to
Ivi_AddAttributeViReal64 . The IVI engine installs the default compare callback for
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ViReal64 attributes rather than comparing based on strict equality because of differences
between computer and instrument floating-point representations. For more information, refer

to theComparison Precisiosection in Chapter 2y Architecture Overview

If you passvI_NULL for thecompareCallbackparameter, the IVI engine makes the
comparison based on strict equality. For all attributes othemMRanl64 attributes, the VI
engine makes the comparison based on strict equality by default.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
attributelD depends on the | The ID of the attribute. Refer to the

data type of the
attribute

Attribute IDssection in Chapter 2VI
Architecture Overview

compareCallback

depends on the
data type of the

The compare callback function you want
the IVI engine to invoke to compare a cac

Return Value

attribute value you obtained from the instrument
against a new value you want to set the
attribute to. Can bel_NULL.
Name Type Description
status ViStatus A negative value indicates an error.

0 indicates success.
Refer to theStatus Codesection at the end
of this chapter.
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The function you specify for theompareCallbackparanete musthave one of the fotlwing
prototypes, bas#on data type:

ViStatus _VI_FUNC YV i Int32CompareCal | back(ViSession v i,
ViCo nstStrin g channe | Name,
ViAt tr attributeld,
Viln t 32 coercedNewVa | ue,
Viln t32 cacheValue V i Int32 *result);

ViStatus _VI_FUNC YV i Real64CompareCa | Iback(ViSession Vi,
ViConstStrin g channe | Name,
ViAt tr attributeld,
ViRe al6 4 coercedNewV alue,
ViRe al6 4 cacheValue, Vilnt3 2 *result );

ViStatus _VI_FUNCYV i StringCompareCa | Iback(ViSession Vi,
ViConstStrin g channe | Name,
ViAt tr attributeld,
ViCo nstStrin g coerce dNewValue,
ViCo nstString cacheV alue,
Viln t 32 *result);

ViStatus _VI_FUNCYV i BooleanCompareC allback(ViSessio n vi,
ViCo nstString channe | Name,
ViAt tr attributeld,
ViBo olea n coercedNew Value,

ViBo olea n cacheValue , Vilnt32 *resul t);
ViStatus _VI_FUNC YV i SessionCompareC allback(ViSessio n vi,
ViCo nstString channe | Name,

ViAt tr attributeld,

ViSe ssio n coercedNew Value,

ViSe ssio n cacheValue , Vilnt32 *resul t);
ViStatus _VI_FUNCV i AddrCompareCall back(ViSession vi ,

ViCo nstStrin g channe | Name,

ViAt tr attributeld,

ViAd dr coercedNewVal ue, ViAddr cacheValue,

Viln t 32 *result);

The callbak must setresult to a zero itoecedNewValueandcacheValueare equal.
Otherwise, it must setfresult to anonzerovalue.

Note If you want to use tie Edit I nstrument Attrib utes command to develop your
instrument driver source code, tain the parametenames as sbwn in the
prototype for the callbek.

See Also
Ivi _AddAttributeViR eal64 , Ivi_Defau | tCompareCallback ViReal64
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Ivi_SetAttrComparePrecision

ViStatus status = Ivi_SetAttrComparePrecision (ViSession vi,
ViAttr attributelD, Vilnt32 comparePrecision);

Purpose
Changes the degree of decimal precision the default VI compare callback uses for a specific
attribute.
Ivi_SetAttrComparePrecision is useful only folviReal64 attributes.
You set the initial comparison precision level for an attribute as a parameter to the
Ivi_AddAttributeViReal64 function.
Unless you callvi_SetAttrCompareCallbackViReal64 to install your own compare

callback function, the IVI engine invokes the default compare callback when comparing
cache values it obtains from the instrument against new values you set the attribute to. If the
values are equal within the degree of precision you specify, the IVI engine does not call the
write callback for the attribute.

The IVI engine uses this method instead of strict equality because of differences between
computer and instrument floating-point representations.

If the compare callback for the attribute is currewthyNULL , this function installs the default
IVl compare callback.

Parameters
Input

Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2YI
Architecture Overview

comparePrecision Vilnt32 The degree of decimal precision the defallt
IVI compare callback function uses for the
attribute. Refer to th€Eomparison
Precisionsection in Chapter 2y
Architecture Overviewvalid Range: 0, 1 tg
14. If you pass 0, the function uses 14.
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Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte
See Also
Ivi _GetAttrCompareP recision , Ivi_Ad dAttributeViReal6 4,

Ivi _DefaultCompareC allbackViReal64
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Ivi_SetAttributeFlags

ViStatus status = Ivi_SetAttributeFlags (ViSession vi, ViAttr attributelD,

Purpose

Sets the flags of an attribute to new valivdsSetAttributeFlags
flags. If you want to change one flag, igeGetAttributeFlags

IviAttrFlags flags);

always sets all of the
to obtain the current

values of all the flags, modify the bit for the flag you want to change, and then call

Ivi_SetAttributeFlags

Refer to theAttribute Flagssection in Chapter 2yI Architecture Overviewfor more

information.
Note You cannot modify the value of th&l_VAL_MULTI_CHANNEL flag.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2YI
Architecture Overview
flags IviAttrFlags The new values of the flags for the attribu
Refer to theAttribute Flagssection in
Chapter 2)VI Architecture Overview
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theéStatus Codesection at the end
of this chapter.
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Example
The following code sbhws how to change thé/I_V AL_NEVER_CACHH#ag from 1 to O.
Ivi AttrFlags oldFla gs, newFlags;
Ivi _GetAttributeFla gs (vi, attribut elD, &oldFlags);
newFlags = oldFlag s &~IVI_VAL_NEVE R _CACHE;
Ivi _SetAttributeFla gs (vi, attribut elD, newFlags);
See Also

Ivi _GetAttributeFla gs
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Ivi_SetAttributeVilnt32
Ivi_SetAttributeViReal64
Ivi_SetAttributeViString
Ivi_SetAttributeViBoolean
Ivi_SetAttributeViSession
Ivi_SetAttributeViAddr

ViStatus status = lvi_SetAttributeVilnt32 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, Vilnt32 attributeValue);

ViStatus status = Ivi_SetAttributeViReal64 (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViReal64 attributeValue);

ViStatus status = Ivi_SetAttributeViBoolean (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViBoolean attributeValue);

ViStatus status = Ivi_SetAttributeViString (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags,
ViConstString attributeValue);

ViStatus status = lvi_SetAttributeViSession (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViSession attributeValue);
ViStatus status = Ivi_SetAttributeViAddr (ViSession vi,
ViConstString channel, ViAttr attributelD,
Vilnt32 optionFlags, ViAddr attributeValue);

Purpose
Sets an attribute to a new value.

Depending on the configuration of the attribute, the function performs the following actions:
1. Checks whether the attribute is writable. If not, the function returns an error.

2. Validates the value you specify¥fi_ ATTR_RANGE_CHECKs enabled for the session.
If you provide a check callback, the function invokes the callback to validate the value.
If you do not provide a check callback but the data type of the attribvil@td or
ViReal64 and you provide a range table or a range table callback, the function invokes
the default IVI check callback to validate the value. If the value is invalid, the function
returns an error.
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3. Coerces the value you specify into a canonical value the instrument accepts. If you
provide a coerce callback, the function invokes the callback to coerce the value. If you do
not provide a coerce callback, the data type of the attribviai82 or ViReal, and
you provide a coerced range table directly or through a range table callback, the function
invokes the default IVI coerce callback for the data type. The IVI engine automatically
installs the default IVl coerce callback f¢iBoolean attributes. Generally,

ViSession , ViAddr , andViString  attributes do not have coerce callbacks.

4. IfthelVI_ ATTR_DEFER_UPDATEattribute is enabled for the session, the
IVI_VAL_NO_DEFERRED_UPDATHag is not set for the attribute, and you do not set the
IVI_VAL_SET_CACHE_ONLYflag in theoptionFlags parameter, the function posts a
deferred update. It also keeps a record of the deferred update value with the attribute, and
skips the remainder of these actions. You can perform deferred updates at a later time by
calling Ivi_Update

5. Compares the new value with the current cache value for the attribute to see if they are
equal. The method it uses depends on the source of the cache value. If the cache contains
a value you previously sent to the instrument, the function compares the two values using
strict equality. If the cache contains a value you obtained from the instrument, the
function invokes the compare callback. If you provide no compare callback and the data
type of the attribute is ndtiReal64 |, the function makes the comparison based on strict
equality. If the data type éReal64 |, the function invokes the default IVI compare
callback, which uses the comparison precision you specify when you create the attribute.

6. If the cache value is valid and equal to the new value, the function rétustiCCESS
and skips the remainder of these actions.

7. If you set theVi_VAL_SET_CACHE_ONLYbit in theoptionFlags parameter, or if the
IVI_ATTR_SIMULATE attribute is enabled and the
IVI_VAL_USE_CALLBACKS_FOR_SIMULATIONflag for the attribute is 0, the function
does not call the write callback, the operation complete callback, or the check status
callback. It merely updates the cache value of the attribute.

8. Ifthe new value is not equal to the cache value or the cache value is invalid, the function
invokes the write callback for the attribute. The write callback might perform 1/0 to send
the value to the instrument. The IVI engine stores the new value in the cache. If the
function coerces the value, the function caches the coerced value rather than the value
you pass. FoviString  attributes, the function allocates a copy of the string to keep in
the cache.

9. IfthelVI_VAL_WAIT_FOR_OPC_AFTER_WRITESlag is set for the attribute, the
function invokes the operation complete (OPC) callback you provide for the session.

10. If you set théVvI_VAL_DIRECT_USER_CALL bit in theoptionFlags parameter, the
IVI_ATTR_QUERY_INSTR_STATUSattribute is enabled, and the
IVI_VAL_DONT_CHECK_STATUSflag for the attribute is 0, the function invokes the
check status callback you provide for the session.
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fer

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
channel ViConstString If the attribute is channel-based, pass a
channel string or virtual channel name.
Otherwise, pasgl_NULL or an empty
string.
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2YI
Architecture Overview
optionFlags Vilnt32 Use this parameter to request special
behavior. In most cases, you pass 0. Re
to theParameter Discussiogection.
attributeValue Depends on the | The value to which you want to set the
data type of the | attribute.
attribute
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theStatus Codesection at the end
of this chapter.
Option Flags

You can specify individual bit flags in tlogptionFlagsparameter to request special behavior.
If you want to specify multiple flags, you can bitwise OR them together. Normally you pass

0 for optionFlags.

Specify thelVI_VAL_DIRECT_USER_CALL flag only when calling this function to
implement one of therefix _GetAttribute
to the user. When you pas8_VAL_DIRECT_USER_CALL, the function returns an error if
thelVI_VAL_NOT_WRITABLE or IVI_VAL_NOT_USER_WRITABLEflag for the attribute is
set. Also, the function invokes the check status callback when you pass
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IVI _VAL_DIRECT_USERCALL but only if IVI_ATTR_QUERY_INSTR_STATUSIs enabled
for the session andéltvi_VAL_DONT_CHECK_STATUSlag for the atthuteis 0.

Specify thel VI_VAL_SET_CACHE ONLYflag only when you want to set tivalue in the
attribute cache withoutrivoking the write callback for #nattribute. This can be useful if one
instrument I/O command semutiple atributesin the instrument. In gwrite cdlback
function that performghe instrument I/O, after the instrument 1/O succeeal$ an

Ivi _SetAttribute function for eah of the other atthutes, and set the

IVI _VAL_SET_CACHE_RNLY bit set to lin theoptionFlags paamete.

Specify thelvi _VAL_DONT_MARK & SET_BY_USERlag only when yowvant toset an
attribute valueeven though the usetasnot requested pu do sodirectly through a

Prefix _SetAttribute function call or indirectly through a high-level function that sets
multiple attrbutes. Ths case occungery rardy. It affectsinterchangeabilitghecking irclass
drivers.To pass interchangeidiby checking, either aléttributes in arextension group must
be maked as “st by user” @ none of then must be mekedas “setby user”.

See Also
Ivi _Update
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Ivi_SetAttrRangeTableCallback

ViStatus status = lvi_SetAttrRangeTableCallback (ViSession vi,
ViAttr attributelD,
RangeTable_CallbackPtr rangeTableCallback);

Purpose
Sets the callback that the IVI engine invokes to obtain a pointer to the range table for an
attribute. Although any attribute can have a range table, normally range tables are useful only
for viint32  orViReal64 attributes.

When you create ®ilnt32  orViReal64 attribute, you can specify a single range table for
the VI engine to use to validate values for the attribute. Normally, one range table is
sufficient. If this is the case, you do not need a range table callback function. By default, the
range table callback for each attribut&isNULL .

Sometimes, however, you might want to use different range tables depending on the current
settings of other attributes. In that case, lealBetAttrRangeTableCallback to install

a callback for the IVI engine to invoke. In the callback, you determine which range table you
want to use, and you return a pointer to it.

When you specify a non-NULL range table callback foila32 orViReal64 attribute,
the VI engine automatically installs its default check and coerce callbacks if these callback
are currently/l_NULL .

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview

rangeTableCallback | RangeTable_ The range table callback function you want

CallbackPtr the IVI engine to invoke to obtain a range

table for the attribute. Can b NULL.
Refer to theParameter Discussiosection.
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Name

Type Description

status

ViStatus A negaive value indicates an eno

0 indicates success.

Refer to thestatus Calessection at the end
of this chapte

The function you specifyfor therangeTableCallback parametemust lave the folowing
prototype:
ViStatus _VI_FUNC C allback(ViSessio n vi, ViConstStri ng channelName,

ViAt t r attributeld,
IViR angeTablePt r *ra ngeTablePtr);

If you do notwant to usearange table callback functippassvi_ NULL.

See Also

Ivi _RangeTableNew ,
Ivi _GetStoredRangeT
Ivi _DefaultCheckCal
Ivi _DefaultCoerceCa
Ivi _DefaultCoerceCa
Ivi _AddAttributeViR

© National Instruments Corporation

| vi_GetAttrRange  Table ,
ablePtr , Ivi_Set StoredRangeTableP tr,

| backVilnt32 , Iv i _DefaultCheckCal | backViReal64
| IbackVilnt32 ,
| IbackViReal64 , | vi_AddAttributeV iInt32 ,
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Ivi_SetAttrReadCallbackVilnt32
Ivi_SetAttrReadCallbackViReal64
Ivi_SetAttrReadCallbackViString
Ivi_SetAttrReadCallbackViBoolean
Ivi_SetAttrReadCallbackViSession
Ivi_SetAttrReadCallbackViAddr

ViStatus status = lvi_SetAttrReadCallbackVilnt32 (ViSession vi,
ViAttr attributelD,
ReadAttrVilnt32_CallbackPtr readCallback);

ViStatus status = Ivi_SetAttrReadCallbackViReal64 (ViSession vi,
ViAttr attributelD,
ReadAttrViReal64_CallbackPtr readCallback);

ViStatus status = Ivi_SetAttrReadCallbackViString (ViSession vi,
ViAttr attributelD,
ReadAttrViString_CallbackPtr readCallback);

ViStatus status = Ivi_SetAttrReadCallbackViBoolean (ViSession vi,

ViAttr attributelD,

ReadAttrViBoolean_CallbackPtr readCallback);
ViStatus status = lvi_SetAttrReadCallbackViSession (ViSession vi,

ViAttr attributelD,

ReadAttrViSession_CallbackPtr readCallback);
ViStatus status = lvi_SetAttrReadCallbackViAddr (ViSession vi,

ViAttr attributelD,

ReadAttrViAddr_CallbackPtr readCallback);

Purpose
Sets the read callback function foviaddr attribute. The IVI engine invokes the read
callback function when you request the current value of the attribute and the cache value is
invalid.

If you do not want the IVI Library to invoke a read callback, spediffWULL for the
readCallback parameter.

Normally, you specify the read callback function when you create the attribute with
Ivi_AddAttributeViAddr . Use this attribute to assign a different read callback function to
the attribute.
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Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
attributelD Depends on the | The ID of the attribute. Refer to the
data type of the | Attribute IDssection in Chapter 2VI
attribute Architecture Overview
readCallback Depends on the | The read callback function you want the
data type of the | IVI engine to invoke when you request the
attribute current value of the attribute. Can be
VI_NULL.
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theStatus Codesection at the end
of this chapter.

Parameter Discussion
The function you specify for theadCallback parameter must be in the instrument driver
source code. Except fofiString  attributes, the function must have one of the following
prototypes, based on data type:

ViStatus _VI_FUNC Vilnt32ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 *value);

ViStatus _VI_FUNC ViReal64ReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 *value);

ViStatus _VI_FUNC ViBooleanReadCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViBoolean *value);
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ViStatus _VI_FUNC YV i SessionCallback (ViSession vi, Vi Session io,
ViC onstString channe | Name,
ViAttr attributeld, ViSession *value );
ViStatus _VI_FUNCV i AddrReadCallbac k(ViSession vi, V i Session io,
ViC onstString channe | Name,
ViAttr attributeld, VIAddr *value);

Upon entry to the callbackyalue contains the cach&lue. Upam exit from the callback,
*value must contain thactual currentalue.

For aviString  attribute, the function you spiyg in thereadCallback paraneter must bve
the following prototype:

ViStatus _VI_FUNCV i StringReadCallb  ack(ViSession vi , ViSession io,
ViC onstString channe | Name,
ViA t tr attributeld,
con st ViConstString cacheValue);

Unlike the read callback functionsrfihe othe datatypes, the read callbaétir aVviStri  ng
attribute does not report the currevilue to the calle throughthe lastparamete Instead, it
repots the currentvalue by passing it tovi_SetVallnStrin gCallback

Note If you want to use tle Edit | nstrument Attrib utes command to develop your

instrument driver source code, tain the parametenames as stwn in the
prototype for the callbek.

See Also

Ivi _AddAttributeVil nt32 , Ivi_AddAtt ributeViReal6d
Ivi _AddAttributeViS tring , Ivi_AddAt tributeViBoolean ,
Ivi _AddAttributeViS ession , Ivi_AddA t tributeViAddr ,
Ivi _SetVallnStringC allback
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Ivi_SetAttrWriteCallbackVilnt32
Ivi_SetAttrWriteCallbackViReal64
Ivi_SetAttrWriteCallbackViString
Ivi_SetAttrWriteCallbackViBoolean
Ivi_SetAttrWriteCallbackViSession
Ivi_SetAttrWriteCallbackViAddr

ViStatus status = lvi_SetAttrWriteCallbackVilnt32 (ViSession vi,
ViAttr attributelD,
WriteAttrVilnt32_CallbackPtr writeCallback);

ViStatus status = lvi_SetAttrWriteCallbackViReal64 (ViSession vi,
ViAttr attributelD,
WriteAttrViReal64_CallbackPtr writeCallback);

ViStatus status = lvi_SetAttrWriteCallbackViString (ViSession vi,
ViAttr attributelD,
WriteAttrViString_CallbackPtr writeCallback);

ViStatus status = lvi_SetAttrWriteCallbackViBoolean (ViSession vi,
ViAttr attributelD,
WriteAttrViBoolean_CallbackPtr writeCallback);

ViStatus status = Ivi_SetAttrWriteCallbackViSession (ViSession vi,
ViAttr attributelD,
WriteAttrViSession_CallbackPtr writeCallback);

ViStatus status = Ivi_SetAttrWriteCallbackViAddr (ViSession vi,

ViAttr attributelD,
WriteAttrViAddr_CallbackPtr writeCallback);

Purpose
Sets the write callback function fov@ddr attribute. The IVI engine invokes the write
callback function when you specify a new value for the attribute and the cache value is invalid
or is not equal to the new value.

If you do not want the IVI Library to invoke a write callback, spewifyNULL for the
writeCallback parameter.

Normally, you specify the write callback function when you create the attribute with
Ivi_AddAttributeViAddr . Use this attribute to assign a different write callback function
to the attribute.
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Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
attributelD Depends on the | The ID of the attribute. Refer to the
data type of the | Attribute IDssection in Chapter 2Y1
attribute Architecture Overview
writeCallback Depends on the | The write callback function you want the
data type of the | IVI engine to invoke when you set the
attribute attribute to a new value. Can Yse NULL .
Return Value
Name Type Description
status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theStatus Codesection at the end
of this chapter.

Parameter Discussion

The function you specify for the writeCallback parameter must be in the instrument driver
source code. The function must have one of the following prototypes, based on data type:

ViStatus _VI_FUNC Vilnt32WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, Vilnt32 value);

ViStatus _VI_FUNC ViReal64WriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViReal64 value);

ViStatus _VI_FUNC ViStringWriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViConstString value);

ViStatus _VI_FUNC ViBooleanWriteCallback(ViSession vi, ViSession io,
ViConstString channelName,
ViAttr attributeld, ViBoolean value);
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ViStatus_VI_FU NCViSessio nWriteCallback(Vi Sessionvi , ViSessio n io,
ViCo nstString channe | Name,
ViAt tr attributeld, ViSession value);
ViStatus _VI_FUNCYV i AddrWriteCallba  ck(ViSession vi, ViSession io,
ViCo nstString channe | Name,
ViAt tr attributeld, ViAddr value);
Note If you want to use tie Edit I nstrument Attrib utes command to develop your

instrument driver source code, tain the parametenames as sbwn in the
prototype for the callbek.

See Also
Ivi _AddAttributeVil nt32 , Ivi_AddAtt ributeViReal64
Ivi _AddAttributeViS tring , Ivi_AddAt tributeViBoolean ,
Ivi _AddAttributeViS ession , Ivi_AddA ttributeViAddr
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Ivi_SetErrorinfo

ViStatus status = Ivi_SetErrorinfo (ViSession vi, ViBoolean overwrite,
ViStatus primaryError, ViStatus secondaryError,
ViConstString elaboration);

Purpose
Sets the error information for the current execution thread and the IVI session you specify. If
you pas®/I_NULL for thevi parameterlyi_SetErrorinfo sets the error information only

for the current execution thread.

Normally, the error information describes the first error that occurred since the user last called
Prefix _GetErrorinfo or Prefix _ClearErrorinfo

Refer to theError Reportingsection earlier in this chapter for details on IVI error
information. Also refer to th&rror Macrossection earlier in this chapter for details on the
IVI error macros, some of which usé SetErrorinfo

Parameters

Input

Name Type Description

Vi ViSession To set the error information for a particular
IVI session and the current thread, pass the
ViSession handle that you obtain from
Ivi_SpecificDriverNew . To set only

the error information for the current thread,
passvl_NULL.

overwrite ViBoolean Specifies whether you want the error
information you pass to
Ivi_SetErrorinfo to supersede the
existing information regardless of the
contents of the existing error information,.
Passvl_TRUE to always overwrite the
existing error information. Refer to the
Parameter Discussiogection for a
description of whalvi_SetErrorinfo

does when you pass_FALSE.
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Name Type Description

primaryError ViStatus A status code describing the primary errpr
condition. UsevI_SUCCESS(0) to indicate
no error or warning. Use a positive value o
indicate a warning. Use a negative value|to
indicate an error.

secondaryError ViStatus A status code that further describes the
error or warning condition. If you have no
further description, pasd_SUCCESS(0).

elaboration ViConstString An elaboration string that further describgs
the error or warning condition. The VI
engine stores the entire string for the
session you specify, but it retains only
IVI_MAX_MESSAGE_BUF_SIZE-1

(255) characters for the current execution
thread. If you have no further descriptior,
passvl_NULL or an empty string.

Value

Name Type Description

status ViStatus A negative value indicates an error.
0 indicates success.
Refer to theStatus Codesection at the end

of this chapter.

Parameter Discussion

Normally, users expect the error information to describe the first error that occurred since
their last call taPrefix _GetErrorinfo or Prefix _ClearErrorinfo . So avoid passing
VI_TRUE for the overwrite parameter.

When you pas¥|_FALSE for the overwrite parametdvj_SetErrorinfo uses the
following logic to determine whether to overwrite the existing error information:

1. Overwrite the primary error code if one of the following two conditions is true:
* The existing primary code \§_SUCCESS

* The existing primary code is a positive warning code and the primary error code you
specify is a negative error code.
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2. Overwrite the secondary error cod®ne of tke following two conditions is true:
e The functio overwrites tte old primary error codwith adifferentvalue in Stg 1.

« Theexisting seonday cade isVI_SUCCESSand the primgy code you specify is
eithervl_SUCCESSor equal tothe old primary eror code.

3. Overwrite the elaboratiortrsng if oneof the following two conditions is true:
¢ The function overwritesthe old primay error code with a differentvalue in Ste 1.

e Theexisting elaboration stng is empty and the primary code you spedsfeithe
VI_ SUCCESSor equalto the old primay error code.

This befavior allows you to make multiple calte Ivi_SetError | nfo at diferent bvels in
your instrument diver souce code without the risk @ losing important error information. For
instanceif you set the primary ca&to a regaive eror valug subsequertalls to

Ivi _SetErrorinfo do not change thealue Consequenyi | vi_GetErrorinfo always
returns tle first aror that you reported.

At the sanetime, you can make subsequent callést S etErrorinfo to adl further
information. f yourfirst call tolvi_Se t Errorinfo  specfies a rmegatve grimary eror code,
azero secondary error code, and no elabanaiiong, you can later add a secondary error
code and an elabation strirg by callinglvi_S etErrorinfo with the same priary error
code.

See Also

Ivi _GetErrorinfo , | vi_ClearErrorinf o, lvi_GetErrorMe ssage,
Ivi _GetSpecificDriv erStatusDesc
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lvi_SetlvilniDir

ViS t atus status = | vi_SetlvilniDir (ViConstString di r ectoryPath);

Purpose
Setsthe directory where tte IVI engine looks for thi vi.ini  corfigurdion file.

If you not calllvi_Setlvi I niDi r, or if you pass/I_NULL or the enpty string fa
directoryPath, the IVI engine lookdor theivi.ini file in theNlivi  directay under te
VXI plugé&play framework directoy.

Refer to tke Configuration Entiessedion in Chapte2, IVI Architecture Overviewfor
information onivi.ini

Parameters
Input
Name Type Description
directoryPath ViConstString The pathname of the directory whegou

want the IVI engine to search for the
ivi .ini corfiguration file.Passvi_NULL
or theempty strirg to restae thedefault
path.

Return Value

Name Type Description

status ViStatus A negaive value indicates an eno

0 indicates success.

Refer to thestatus Calessection at the end
of this chapte

Parameter Discussion

If you specify a literal string for thairectoryPath paameter nderWindows, be sure taise
double backslashes to represent one backstasle pathname.

See Also
Ivi _GetlvilniDir , lvi_GetLogicalNam esList , Ivi_GetNt hLogicalName

© National Instruments Corporation 11-209 LabWindows/CVI Instrument Driver Guide



Chapter 11 VI Library — Ivi_SetNeedToCheckStatus

Ilvi_SetNeedToCheckStatus

ViStatus Ivi_SetNeedToCheckStatus (ViSession vi,
ViBoolean needToCheckStatus);

Purpose

Allows an instrument driver to indicate whether it is necessary to check the status of the
instrument.

The IVI engine maintains an internaedToCheckStatus  variable for each session
indicating whether it is necessary to check the status of the instrument. When you create
a new session, the initial value of the variablliSTRUE. The IVI engine sets the
needToCheckStatus  variable tovl_TRUE when it invokes the read or write callback

for an attribute for which th&/I_VAL_DONT_CHECK_STATUSlag is 0. The

Ivi_WritelnstrData andlvi_WriteFromFile functions also set the variable to
VI_TRUE. The IVI engine sets the variableMb FALSE after it invokes the check status
callback successfully.

Thelvi_SetNeedToCheckStatus function allows an instrument driver to set the state of
the internaheedToCheckStatus  variable. A driver typically sets the variablevio TRUE
before it attempts direct instrument I/O. It sets Wtd=ALSE after it calls the check status
callback successfully.

Note Do not calllvi_SetNeedToCheckStatus unless you have already locked the
session.

Parameter List

Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
needToCheckStatus | ViBoolean Refer to theParameter Discussiosection.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theStatus Codesection at the end
of this chapter.
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Parameter Discussion

Before you attempt to interact withetmstrument direc, call
Ivi _SetNeedToCheckS t atus with VI_TRUE for the needToCheckStatuparaneter.

After you invoke the check status callback succesgfalll Ivi_SetNeedToC heckStatus
with VI _FALSE for the needToCheckStatis paamete.

See Also
Ivi _NeedToCheckStat us
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Ivi_SetRangeTahleEnd

Vi Status status = |

Purpose

vi_SetRangeTable
Vil nt3 2 index);

End (lviRangeTabl ePtr rangeTable,

Setsthe termination entry for a dgmic range table you create with RangeT ableNe w.

Ivi _RangeTableNew automatically sets the last entry you teda be the terimation enty.
For example, f you specif 10 entries Ivi_RangeTa bleNew maksthe enty at index 9 to
be the termination entrUse Ivi_SetRangeTa bleEnd function if you want tomove the

termination entry to adwer index.

Parameters
Input
Name Type Description
rangeTable Ivi RangeTable The range table pointgou oliain from
Ptr lvi _RangeTableNe w
index Vilnt32 The Obased indx of the entty to become
the termination enyr
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theéSttus Calessection at the end
of this chapte
See Also

Ivi _RangeTableNew ,

| vi_SetRangeTabl

Ilvi _GetRangeTableNu nEntries
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Ivi_SetRangeTableEntry

ViStatus status = lvi_SetRangeTableEntry (IviRangeTablePtr rangeTable,
ViInt32 index, ViReal64 discreteOrMinValue,
ViReal64 maxValue, ViReal64 coercedValue,
ViConstString cmdString, Vilnt32 cmdValue);

Purpose

Configures the values in a range table entry. To set the terminating entry, call
Ivi_SetRangeTableEnd

he

Parameters
Input
Name Type Description
rangeTable IviRangeTable The range table pointer you obtain from
Ptr Ivi_RangeTableNew

index Vilnt32 The 0-based index of the entry to be the
termination entry. Refer to tliearameter
Discussiorsection.

discreteOrMinValue | ViReal64 The value you want to assign to the
discreteOrMinValue field of the entry.
Refer to theParameter Discussiogection.

maxValue ViReal64 The value you want to assign to the
maxValue field of the entry. Refer to the
Parameter Discussiogection.

coercedValue ViReal64 The value you want to assign to the
coercedValue field of the entry. Refer to
theParameter Discussiogection.

cmdString ViConstString The string you want to assign to the
cmdsString  field of the range table entry.
Refer to theParameter Discussiogection.

cmdValue Vilnt32 The integer value you want to assign to {
cmdValue field of the range table entry.
Refer to theParameter Discussiogection.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
0 indicates success.
Refer to theStatus Calessection at the end

of this chapte

Parameter Discussion

The indexparameter can randi@m 0to two lessthan the number antries in the tabld-or
example if you specify 10 entries wing/ou cal Ivi_RangeTabl  eNew, you can call

Ivi _SetRangeTableEn try with indexvalues from O through &he terninaion entry is at
index 9, unless ya place it at adwer indx usinglvi_SetRange TableEnd. If you call

Ivi _SetRangeTableEn d to change the locatioof the termination enyr theindex
parameter tdvi_SetRan geTableEntry mustbe less than the index tife terminéon
enty.

If the range table type i3/1_VAL_DISCRETE, thediscreteOrMinValue parameter holds the
discretevalue. If therange table type isvVi_VAL_RANGEDor IVI_ VAL_COERCEDthe
discreteOrMinValue parameter holds #éminimumvalue. ThemaxValue parameter holds
the maximumvalue and isvalid only if the table type i8/I_VAL_RANGED or

IVI _VAL_COERCEDThe coercedValwe parameteis valid only if the table typeis

IVI _VAL_COERCELRefer to theRange Tablesedion in Chapte 2, IVI Architecture
Overviewfor more information on these parameters.

ThecmdString field in the range table entry is optionéghu can use itthold the command
stringthat an attiiute write cilback sends to the instrument when you set thdatitrio the
value or rangof values thathe enty defines. If youdo notwantto specifya canmand string
passVI_NULL.

If you want to dynamically allocate ¢itcommand string, wsvi_Al | oc. Pass the poimt
you obtainfomIvi_ Alloc astlecmdString parametetolvi_Set RangeTableEntr vy. If
you calll vi_RangeTableFre e to deallocadthe range tablg/ou can request that it call
Ivi _Free on each non-NULL commairstring in the table.

ThecmdValuefield in the range table entry is optabnYou can usit to hold avalue that an
attribute write callback formats into an instrument command string when you set thgettri
to thevalue o range 6values tlat the entry dénes.If you do notwant b specfy acommand
value, pass 0.

See Also

Ivi _RangeTableNew , |vi_SetRangeTabl eEnd, Ivi_RangeTa bleFree |,
Ilvi _GetRangeTableNu nEntries
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ViStatus status = lvi_SetStoredRangeTablePtr (ViSession vi,

Purpose

ViAttr attributelD,

IviRangeTablePtr

rangeTable);

Sets range table for an attribute. You can specify a range table when you call
or lvi_AddAttributeViReal64 to create the attribute.
Use this function to replace the original range table with a different one.

Ivi_AddAttributeVilnt32

If data type of the attribute \&Int32

orViReal64 ,rangeTableis non-NULL, and

attribute does not have a check callbagk SetStoredRangeTablePtr installs the
default IVI check callback for the attribute. If the type of the range table is
IVI_VAL_COERCEDand the attribute does not have a coerce callback, the function also
installs the default VI coerce callback for the attribute. The default callbacks use the range
table to validate and coerce values for the attribute.

Refer to theRange Tablesection in Chapter 2yI Architecture Overviewfor more
information on range tables.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview
rangeTable IviRangeTablePtr Specify the address the range table that y
want to use for the attribute. If you do ng
want a range table, pags NULL.

ou

—
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Return Value

Name

Type

Description

status

ViStatus

A negaiive value indicates an efro
0 indicates success.

Refer to thestatus Calessection at the end
of this chapte

See Also

Ivi
Ivi
Ivi
Ivi
Ivi
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Ivi_SetValinStringCallback

ViS t atus status = | vi_SetVallnStrin gCallback (ViSess i on vi,
ViAttr attributelD, ViConstString va | ue);

Purpose

Sets thevalue ofaViString  attribute in the conéxt of the read or coeecallbackfunction
for the attrbute.

All read functions fowiStri ng attributesmust usedvi_Setva | InStringcallbac k to
reportthe rew value of tte attribute. All coer@ functions forviString  attributes must use
Ivi _SetVallnStringc allback torepat the carcedvalue.

Parameters
Input
Name Type Description
vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
attributelD ViAttr The attrbute ID that the read or coerce
callback for the atthute receves.
value ViConstString Thevalue that yowant to reportfom the

read @ coace callback.

Return Value

Name Type Description

status ViStatus A negatve value indicates an eno
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _AddAttributeViS tring , Ivi_SetAt trReadCallbackViS tring ,
Ivi _SetAttrCoerceCa | IbackViViString
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Ivi_Simulating

Vi Boolean simulatin g = lvi_Simulati ng (ViSession vi);

Purpose

Returns the cuentvalue d thelVI_AT TR_SIMULATEAattribute for the IVI session you
specify. The attrbute determines whether ot o simulate instrument drer I/O operations.

High-level functions in spefic instrument dvers uglvi_S i mulating .Iv i _Simulate
provides fastconvenient acces® the vVl _ATTR_SIMULATEattribute because it performs
no erra checking and does not lock the session.

If you pas aninvalid sesson handle, Ivi_Simulating retunsVI_FALSE.
Note Do not calllvi_Simu | ating unlessyou have already laked the session.
Parameters
Input
Name Type Description

Vi ViSession

TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.

Return Value

Name Type

Description

simulate ViBoolean

1 =VI_TRUE - Simulate
0 =VI_FALS E - Donot simulate

See Also
Ivi _UseSpecificSimu | ation
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Ivi_SpecificDriverNew

ViStatusstatus=Ivi_SpecificDriverNew (ViConstString specificDriverPrefix,
ViConstString optionsString, ViSession *vi);

Purpose

Creates a new IVI session to a specific instrument driver and returns a handle that you use in
subsequent function calls to identify the session.

When you callvi_SpecificDriverNew , You can set the initial state of one or more of the
following attributes:

IVI_ ATTR_RANGE_CHECK

IVI_ ATTR_QUERY_INSTR_STATUS
IVI_ ATTR_CACHE
IVI_ATTR_SIMULATE

IVI_ ATTR_RECORD_COERCIONS
IVI_ ATTR_DRIVER_SETUP

Ivi_SpecificDriverNew creates a new session each time you invoke it. Although you can
open more than one VI session for the same resource, it is best not to do so. Instead, you can
use the same session in multiple program threads. Use the fumdgtiboskSession and
Ivi_UnlockSession to protect sections of code that require exclusive access to the
resource.

Ivi_SpecificDriverNew does not create a VISA session to any instrument resources. If
you use VISA to communicate to the instrument, you must create a VISA session yourself
and set thévI_ATTR_IO_SESSION attribute to that value. If you do not use VISA, you can
use thdVvl_ATTR_IO_SESSION attribute to hold a handle to whatever communications
resource you use.

Parameters
Input
Name Type Description

specificDriverPrefix ViConstString The prefix of the specific instrument driver.
Refer to theParameter Discussiogection.

optionsString ViConstString A string in which you can initialize the
values of certain IVI attributes for the
session. Can bé&l_NULL . Refer to the
Parameter Discussiosection.
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Output

Name Type Description

Vi ViSession Returns a&/iSession handle that you useg
to identify the session in subsequent
function calls.

Return Value

Name Type Description

status ViStatus A negative value indicates an error.

0 indicates success.

Refer to theéStatus Codesection at the end
of this chapter.

Parameter Discussion
Every user-callable function in the instrument driver starts sg#tificDriverPrefix as part
of its function name. For example, if the Fluke 45 driver has a user-callable function named
"FL45_init" , then'FL45" is the prefix for that driver. An instrument prefix can contain up
to eight characters.

Options String
You can use theptionsString parameter to set the initial value of certain VI attributes for
the session. The following table lists the attributes, their default initial values, and the name
you use in this parameter to identify the attribute.

Table 11-4. optionsString Values

Name Attribute Defined Constant Default
RangeCheck IVI_ATTR_RANGE_CHECK VI_TRUE
QuerylnstrStatus IVI_ATTR_QUERY_INSTR_STATUS VI_TRUE
Cache IVI_ATTR_CACHE VI_TRUE
Simulate IVI_ATTR_SIMULATE VI_FALSE
RecordCoercions IVI_ATTR_RECORD_COERCIONS VI_FALSE
DriverSetup IVI_ATTR_DRIVER_SETUP

If you passv/I_NULL or an empty string for this parameter, the session uses the default values.
You can override the default values by assigning a value explicitly in a string you pass for this
parameter.
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The format 6 an assignment i$Name=Value" whereNameis the first column in the table
above, andvalue is any one of the following.

* To sdthe attrbuteto VI_T RUE, useVI_TRUE, True, o 1.
e To sdthe attrbuteto VI_F ALSE, useVI_F ALSE, False, or 0.

Ivi _SpecificDriverN ew interpretsNameandValue in a case-insensitive manner.
To set muliple atributes, separate the assignments witthmas.

You do not lave to spedy all of the attributes If you do not specify one of tke attributes the
IVI session uses étdefaultvalue.

Note Normally, you ug this function toimplementPrefix _init and
Prefix _InitWithOptions in the specific instrument driver. IrPrefix _init
you pass a empt string for the optionsString. In Prefix_|  nitwithOptions
you pass tk optionsString parameter hat the user pased to
Prefix _InitWithOptions

See Also
Ivi _Dispose , Ivi_LockSess ion, |vi_UnlockSession , Ilvi_ ValidateSession ,
Ivi _IOSession , Ivi_ RangeChecking , |vi_QuerylnstrStat us,
Ivi _Simulating , Ivi _UseSpecificSimu | ation , Ivi_GetNe xtCoercioninfo
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Ivi_Spying

ViBoolean spying = Ivi_Spying (ViSession vi);

Purpose
Returns the current value of theé ATTR_SPY attribute for the VI session you specify. The
attribute determines whether class instrument drivers use the NI-Spy utility to record calls to
class driver functions.

High-level functions in class instrument drivers vsdOSession . Ivi_Spying  provides
fast, convenient access to thie ATTR_SPY attribute because it performs no error checking
and does not lock the session.

If you pass an invalid session handl&,Spying  returnsVi_FALSE.

Note Do not calllvi_Spying  unless you have already locked the session.
Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

Return Value

Name Type Description

spying ViBoolean 1 =VI_TRUE - Record calls to class drive

=

0 =VI_FALSE - Do not record calls to class
driver
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lvi_UndefClass

voi d Ivi_UndefClas s (ViConstString className);

Purpose
Deletes a Clasantryfrom the listof runtime corfiguration entries.

You cannot delet€lass entries thale VI engirereads from théi.ini corfiguraionfile.

Parameters
Input
Name Type Description
className ViConstString The name ba Class entry thatou create
using Ivi_DefineClass . Youdo not have
to includethe"Class- >" prefix in the
name.

Return Value
None

See Also
Ivi _DefineClass
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Ilvi_UndefDriver

voi d Ivi_UndefDrive r (ViConstStrin g driverName);

Purpose
Deletes a Dwer entry from theist of run-time cofiguration ertries.

You cannot deletBriver entries that thIVI engine read$rom theivi . ini
corfiguraion file.

Parameters
Input
Name Type Description
driver Name ViConstString The nane of a Driver enty that yau create
using lvi_Defi  neDrive r. You do not
have toinclude the'Driver->" prefix in
the name.

Return Value
None

See Also
Ivi _DefineDriver
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lvi_UndefHardware

voi d lvi_UndefHardw are (ViConstStri ng hardwareName);

Purpose
Deletes a Handare entryfrom the listof runtime corfiguration entries.

You cannot deletelardware entries thahe VI engine reads from éhvi.ini
corfiguraion file.

Parameters
Input
Name Type Description
hardwareName ViConstString The name d a Hardvare entry thiyou

create usingv i _DefineHardware . You
do not lave to indude the'Hardware- >"
prefix in the name.

Return Value
None

See Also
Ilvi _DefineHardware
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Ivi_UndefLogicalName

voi d Ivi_UndeflLogic alName (ViConstS  tring logicalName );

Purpose
Deletes a logicahame fom te list d run-time mnfiguration entries.

You cannot deletlmgical names that the \Nengine reads from éhvi.ini
corfiguraion file.

Parameters
Input
Name Type Description
logicalName ViConstString A logical nanethat you create using
Ivi _DefineLogicalNa ne.

Return Value
None

See Also
Ilvi _DefineLogicalNa ne
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voi d Ivi_UndefVinst r (ViConstStrin

Purpose

g vinstrName);

Deletes &/Instr  entry from the list of run-timcorfigurationentries.

You canotdelet Vinstr

corfiguraion file.

enties thet the VI engine reads fom theivi.ini

Parameters
Input
Name Type Description
vinstrName ViConstString The namebaVin str entry that you create
using Ivi_Defi  neVinst r. You do not
have toinclude the'Vinstr->" prefix in
the name.
Return Value
None
See Also
Ivi _DefineVinstr
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Ilvi_UnlockSession

Vi Status status = | vi_UnlockSessio n (ViSession vi,
ViB oolea n *callerHas Lock);

Purpose

Releases a lock that yoacmire on an IM session usingyi_LockSes sion . Refer to
Ivi _LockSession for additional informabn on M1 sesson locks.

Instrumentdrivers export | vi_UnlockSession  to the user through the
Prefix _UnlockSession  function.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
Input/Output
Name Type Description
callerHasLock ViBoolean Indicates if the déing functioncurrenty
hasa lock on tle IVI session.You can pass
VI_ NULL. Refe tofunctiondescriptian for
Ivi _LockSession for more infemation.

Return Value

Name Type Description

status ViStatus A negaive value indicates an efro
0 indicates success.

Refer to theStatus Calessection at the end
of this chapte

See Also
Ivi _LockSession , Iv i_SpecificDriver New, Ivi_Dispose
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Ivi_Update

ViStatus status = lvi_Update (ViSession vi);

Purpose
Performs the attribute updates that you previously deferred.

You can arrange for one or mavé SetAttribute calls to postpone the actual updating
of attribute values. You can then ci&ll Update  to trigger all of the updates to occur at
once. This capability is called Deferring Updates. Refer td#ferred Updatesection in
Chapter 2)VI Architecture Overviewfor general information on deferring updates.

This section describes the behaviondfUpdate  in detail. While processing deferred
updateslvi_Update calls the VI session’s buffered I/O callback with various messages. By

default, the IVI engine installs tie_DefaultBufferedlOCallback as the buffered 110
callback for the session. To provide a more complete explanation of the update process, this
section also describes the actions thiaDefaultBufferedlOCallback performs in

response to each of the messages it receivesl¥ioapdate

Before it processes any deferred updatésypdate invokes the buffered I/O callback with
thelVI_MSG_START_UPDATHMessagdvi_DefaultBufferedlOCallback responds to
this message by configuring the VISA I/O session so that it does noEseadter each
VISA write call and so that it flushes the write buffer only when it is full.

For each deferred update, Update  performs the following actions:

1. Compares the new value with the current cache value of the attribute. If the cache value
is a value that the IVI engine obtained by querying the instrument and the attribute has a
compare callbackyi_Update invokes the compare callback. Otherwise, it makes the
comparison based on strict equality.

2. Ifthe new value is not equal to the cache value or the cache value is InvalitHate
invokes the write callback for the attribute. The write callback might perform 1/O to send
the data to the instrument.

3. IfthelVI_VAL_WAIT_FOR_OPC_AFTER_WRITESlag is set for the attribute,
Ivi_Update invokes the operation complete (OPC) callback you provide for the
session. Before it does so, it calls the buffered 1/O callback wittvthdSG_FLUSH
messagelvi_DefaultBufferedlOCallback responds to this message by flushing
the VISA 1/O buffer.

4. IfthelVI_VAL_FLUSH_ON_WRITEflag is set for the attribute aihd Update does not
invoke the operation complete callback for attribiieUpdate  calls the buffered I/O
callback with thaVvl_MSG_FLUSH message.
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During this process, you might call one of thieGetAttribute functions from a
compare or write callback. If you do 94, Update  invokes the buffered I/O callback with
thelVI_MSG_SUSPENDmessage before it invokes the read callback, and it sends the
IVI_MSG_RESUMEMessage afterwartli_Update  also sends the suspend and resume
messages around any calls it makes to the operation complete callback.

Whenlvi_DefaultBufferedlOCallback receives atvl_MSG_SUSPENDmMessage, it
restores the VISA /O session to its original configuration. When it receives an
IVI_MSG_RESUMHENessage, it configures the VISA I/O session in the same way it does when
it receives thévVl_MSG_START_UPDATEMessage.

The buffered I/O callback can receive multiple suspend messages before it receives a resume
message. It must take action only on the first of these suspend messages, and it must not take
action on resume messages until the number of resume messages matches the number of
suspend messages.

After Ivi_Update  performs all deferred updates, it performs the following actions:

1. Invokes the check status callback for the session if the
IVI_ ATTR_QUERY_INSTR_STATUSattribute is enabled and the
IVI_VAL_DONT_CHECK_STATUSlag is O for at least one of the attributes that it updates.
Before invoking the check status callbawk,Update  invokes the buffered I/O
callback with theVvl_MSG_SUSPENDmMessage.

2. Invokes the buffered I/O callback with th¢ MSG_FLUSH message.

3. Invokes the buffered I/O callback with tive MSG_END_UPDATHEMessage.
Ivi_DefaultBufferedlOCallback responds to this message by restoring the VISA
I/O session to its original configuration.

Parameters
Input
Name Type Description
Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session
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Name Type Description
status ViStatus A negaive value indicates an eno
0 indicates success.
Refer to theSiatus Calessection at the end
of this chapte
See Also

Ivi _DefaultBufferre
Ivi _SetAttributeViR
Ivi _SetAttributeViB
Ivi _GetAttributeViA

© National Instruments Corporation

dlOCallback , Ivi _SetAttributeViln t 32,
eal64 , Ivi_SetAt tributeViString
oolean , Ivi_SetA t tributeViSession
ddr

11-231 LabWindows/CVI Instrument Driver Guide



Chapter 11 VI Library — Ivi_UseSpecificSimulation

Ivi_UseSpecificSimulation

Vi Boolean useSpecif i cSimulation = | vi_UseSpecificSim ulation (ViSessi on vi);

Purpose
Returns the cuentvalue d thelVI_AT TR_USE_SPECIFIC_SIMULATION attribute fa the
IVI session ya specify. The attribute controlsvhether the spefic driver or the class diver
simulates 1/0O operations whemailaion is enabled.

High-level functions in class and spéciinstrument dwers use

Ivi _UseSpecificSimu | ation . Ivi_U seSpecificSimula  tion providesfast,
convenientaccess to the/I_ ATTR_US E_SPECIFIC_SIMUL ATION attribute because it
performs no error checlgrand does ndbck the session.

If you pas aninvalid sesson handle, Ivi_UseSpecifi cSimulation  retumsVI_F ALSE.

Note Do not calllvi_UseS pecificSimulatio n unless yothave already laked the
sesion.
Parameters
Input
Name Type Description
Vi ViSession TheViSe ssion handle that yo obtain

from Ivi_Specif i cDriverNe w The
handle idenfiesa particular IVI session.

Return Value

Name Type Description

useSpecifiSimulation | Vi Boolean 1=VI_TRUE - Simulatein specfic driver
0=VI_FALSE - Simulatin class dwer

See Also
Ivi _Simulating
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lvi_ValidateAttrForChannel

ViStatus status = Ivi_ValidateAttrForChannel (ViSession vi,

Purpose

ViConstString channelName, ViAttr attributelD);

Checks whether you can use an attribute on a particular channel. If eithrithgelD or
channelNameparameter is invalid for the sessitr, ValidateAttrForChannel

returns an error. Otherwise, it checks for the following cases in which the combination of
attributelD andchannelNameis invalid:

The channel name4_NULL or the empty string and the attribute is channel-based. An
attribute is channel-based if itdl_VAL_MULTI_CHANNEL flag is set. In this case,
Ivi_ValidateAttrForChannel returns the
IVI_ERROR_CHANNEL_NAME_NOT_ALLOW&Dor code.

The channel name refers to a specific channel and the attribute is not channel-based. In
this caselvi_ValidateAttrForChannel returns the
IVI_ERROR_CHANNEL_NAME_REQUIREDror code.

The channel name refers to a specific channel, the attribute is channel-based, but the
instrument driver callt/i_RestrictAttrToChannel to exclude the channel from
using the attribute. In this cadd, ValidateAttrForChannel returns the
IVI_ERROR_ATTR_NOT_VALID_FOR_CHANNE&rror code.

Parameters
Input
Name Type Description

Vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular VI session

channelName ViConstString The channel name that you want to verify
as valid for a particular channel. Refer tg
theParameter Discussiogection.

attributelD ViAttr The ID of the attribute. Refer to the
Attribute IDssection in Chapter 2VI
Architecture Overview
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro

0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

Parameter Discussion
The channelNameparametercan ke any of the foll owing:

e VI_NULL or an enpty string.

* A specfic driver channel string, which is one that the speaistrument dver spedies
asvalid usingl vi_BuildChannelT  able or Ivi_ AddToCha nnelTable

e Avirtual channel name thatealuser spedies in theivi.i  ni configuratiorfile.

See Also

Ivi _BuildChannelTab |e, Ivi_ AddToCha nnelTable ,
Ivi _RestrictAttrToC hannels , Ivi_Coe rceChannelName ,
Ivi _GetUserChannelN ame Ivi_GetNthC hannelString
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Ivi_ValidateRangeTable

ViS t atus status = | vi_ValidateRange  Table (lviRangeTa blePtr rangeTabl e);

Purpose

Validates aangetable. f you pas®/I_NULL for therangeTable paranete, the

Ivi _ValidateRangeTa ble retumsVI_ SUCCESS.If you specify a non-NULL range table,
the functon rdurns an error when the rangelttype is notvalid or tre number of etries
iszero.

Thevalid range table types are the fmlling:
IVI VAL DISCRETE 0
IVI _VAL_RANGED 1
IVI _VAL_COERCED 2

A range table has zero entriéshefirst ertry has the fdbwing value in theemdString field:
IVl _RANGE_TABLE_ENISTRING ((ViStri  ng)(-1))

Refer to theRange Tablessection in Chapte2, IVI Architecture Overviewfor more

information.
Parameters
Input
Name Type Description
rangeTable Ivi RangeTable The addresof therange table ya want to
Ptr validate. Can b&I_NULL.
Return Value
Name Type Description
status ViStatus A negaive value indicates that the range

tadeis notvalid.

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _GetAttrRangeTab |e, Ivi_GetRange TableNumEntries
Ivi _RangeTableNew , |vi_SetRangeTabl eEntry , Ivi_SetRa ngeTableEnd
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Ivi_ValidateSession

Vi Status status = |

Purpose

vi_ValidateSessi

on (ViSession vi);

Checlsan IVI session handfor validity. If the session isvalid, Ivi_ValidateSes sion
returns an error codait does noset tte primary error code secondey error code or eror
elaboration string for #hcurent thread.

Parameters
Input
Name Type Description
Vi ViSession TheViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular VI session.
Return Value
Name Type Description
status ViStatus A negaive value indicates that thession
handle is novalid.
0 indicates success.
Refer to théstatus Calessection at the end
of this chapte
See Also
Ivi _SpecificDriverN ew
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lvi_WriteFromFile

ViStatus status = Ivi_WriteFromFile (ViSession vi, ViConstString filename,
Vilnt32 writeNumberofBytes, Vilnt32 byteOffset,
Vilnt32 *returnCount);

Purpose
Reads data from a file you specify and writes it to an instrument using VISA 1/0O. Use
Ivi_WriteFromFile internally in your instrument driver.

Ivi_WriteFromFile assumes that thel_ATTR_IO_SESSION attribute for the IVI
session you specify holds a valid VISA session for the instrument.

Ivi_WriteFromFile opens the file in binary mode.

Ivi_WriteFromFile callslvi_SetNeedToCheckStatus with VI_TRUE.

Parameters
Input
Name Type Description
vi ViSession TheViSession handle that you obtain
from Ivi_SpecificDriverNew . The
handle identifies a particular IVI session
filename ViConstString The pathname of the file to write the data
to. Refer to théarameter Discussion
section.
writeNumberofBytes | Vilnt32 The maximum number of bytes to read
from the file and write to the instrument.
byteOffset Vilnt32 The byte offset in the file at which to stant
reading. Refer to thRarameter Discussiorn
section.
Output
Name Type Description
returnCount Vilnt32 Returns the number of bytes the functior
successfully writes to the instrument.
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Return Value

Name Type Description

status ViStatus A negaiive value indicates an efro
0 indicates success.

Refer to theSttus Calessection at the end
of this chapte

Parameter Discussion

For thefilename peamete, you canspecfy an absolute pathnanerelaive pathname, or a
simplefilenamelvi_Write  FromFile treasrelaive pathnames argimple filenames as
relative to the currenwvorking directoy.

If you specify a literal string for #filename parameter undéfindows, be sure to usdouble
backsbshes o represenbne backslash in §pathname.

If thefil e containsheader informiion that youdo not wanto write to theinstrument, you can
skip over the headdny passing the number bjtes in tle header for th byteOffset
paramete To write from the beginning of #file, pass 0.

See Also

Ivi _ReadToFile , Ivi_Write [InstrData , Ivi_Readlns trData , Ivi_IOSession
Ivi _SetNeedToCheckS t atus
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Ilvi_WritelnstrData

ViS t atus status = | vi_WritelnstrDat a (ViSession vi,
ViConstStrin g writeB uffer);

Purpose

Writes a ommard string directly to an instrument using VISA I/Olvi_Wr i telnstrData
bypasseshe M1 enginésattribute-state-caching mechanism and theeditways nvalidates
all attribute cachevalues for the session. Us& Writelnstr Data only to impgement the
Prefix _WritelnstrData function that your instrument driver exports to the user.

Ivi _WritelnstrData assumes that thgl_ATTR_IO _SESSIONattribute for the 1VI
session you specify holdsvalid VISA session for the instrument.

Ivi _WritelnstrData cdlslvi_Se tNeedToCheckStatu s withVI_TRUE.

Parameters
Input
Name Type Description
Vi ViSession The ViSessio n handle that you obtain
from Ivi_SpecificDri verNe w. The
handle idenfies a particular IVI session.
writeBuffer ViConstString The sting you want to sem to the
instrument.
Return Value
Name Type Description
status ViStatus A negaive value indicates an eno

0 indicates success.
Refer to theStatus Calessection at the end
of this chapte

See Also

Ivi _ReadlnstrData , Ivi ReadTo File , Ivi _WriteFromFile , Ivi_|IOSess i on,
Ivi _SetNeedToCheckS t atus
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lvi_WriteRunTimeDefinesToFile

Vi Status status = | vi_WriteRunTimeD efinesToFile (ViC onstString pathn ame);

Purpose
Writesafile that contains tcorfiguration entries you create at run-time using
Ilvi _DefineLogicalNa ne, Ivi_Defin eVinst r, Ivi_DefineDriv er,
Ivi _DefineHardware , ard Ivi_DefineCla SS.

You cannot use thfidename'iv i .ini*  for thefile, regardlesof case andegardless of
directory pathThelVI Library resaves that name.

Ivi _WriteRunTimeDef inesToFile creates théle if it does not alreadgxist, or truncates
thefileif it already exists.

Parameters
Name Type Description
pathname ViConstString The pathname of thfée in which youwant
to save the list of rurtime corfiguration
entries.
Return Value
Name Type Description
status ViStatus A negaive value indicates an efro
0 indicates success.
Refer to theSttus Calessection at the end
of this chapte

Parameter Discussion

If you specify a literaltsing for the pathname parameter undéndows, be sure to use
double backslashes to represent one backsiakle pathname.

See Also
Ivi _DefineLogicalNa me, Ivi_DefineVI nstr , lvi_DefineD river ,
Ivi _DefineHardware , Ivi_DefineClass
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Status Codes

IVI Library functions can return error and warning values from several sets of status codes.
Some status codes are unique to the IVI Library. Other status codes are the same codes that
VISA Library functions return. Still others are error or warning values that functions in
specific instrument drivers return. Each set of status codes has its own numeric range.

Regardless of the source of the status code, 0 always indicates success, a positive value
indicates a warning, and a negative value indicates an error.

The following table defines the different ranges of status codes. The table lists the include files
that contain the defined constants for the particular status codes.

Table 11-5. Status Code Ranges

Status Code Type Numeric Range (in Hex) Include File
IVI Errors BFFAO0000 to BFFA1FFF ivi.h
IVl Warnings 3FFA0000 to 3FFALFFF ivi.h
Driver Errors BFFA4000 to BFFASFFF Prefix.h
Driver Warnings 3FFA4000 to 3FFASFFF Prefix.h
Common Errors BFFC0000 to BFFCFFFF vpptype.h
Common Warnings 3FFC0000 to 3FFCFFFF vpptype.h
VISA Errors BFFF0000 to BFFFFFFF visa.h
VISA Warnings 3FFF0000 to 3FFFFFFF visa.h

The Common Errors and Warnings are values thatplWi§i&play defines and that specific
instrument drivers return. They provide a consistent set of codes for error and warning
conditions that are common among all instrument drivers. Each particular instrument driver
defines its own set of Driver Errors and Warnings. The status codes values for one driver can
overlap the status code values for other drivers.

The IVI Library and instrument driver include files define particular status codes as the
unsigned sum of a base value and a decimal integer value. The following are the base values:
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Table 11-6. Default Values of Defined Constants

Status Code Type Defined Constant for Base Value Value
IVI Errors IVI_ERROR_BASE BFFA0000
IVI Warnings IVI_WARN_BASE 3FFA0000
Driver Errors IVI_SPECIFIC_ERROR_BASE BFFA4000
Driver Warnings IVI_SPECIFIC_WARN_BASE 3FFA4000

For example, if you pass an invalid attribute ID to an IVI Library function, the function returns
IVI_ ERROR_INVALID_ATTRIBUTE, whichivi.h  defines asvi ERROR_BASE+ 12, or
OxBFFAO0OC.

The following tables contain the IVI Status Codes, the Common Status Codes, and the most
commonly used VISA Status Codes.

Table 11-7. VI Errors and Warnings

Status Description
0 No error (the call was successful).
BFFA0001 Instrument error. CalPrefix _error_query
BFFA0002 Cannot open file.
BFFA0003 Error reading from file.
BFFA0004 Error writing to file.
BFFA0005 Driver module file not found.
BFFAO0006 Cannot open driver module file for reading.
BFFA0007 Driver module has invalid file format or invalid data.
BFFA0008 Driver module contains undefined references.
BFFA0009 Cannot find function in driver module.
BFFAO00A Failure loading driver module.
BFFA000B Invalid path name.
BFFA000C Invalid attribute.
BFFA000D IVI attribute is not writable.
BFFAOOOE IVI attribute is not readable.
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Table 11-7. VI Errors and Warnings (Continued)

Status Description
BFFAQ00F Invalid parameter.
BFFA0010 Invalid value.
BFFA0011 Function not supported.
BFFA0012 Attribute not supported.
BFFA0013 Value not supported.
BFFA0014 Invalid type.
BFFA0015 Types do not match.
BFFA0016 Attribute already has a value waiting to be updated.
BFFA0017 Specified item already exists.
BFFA0018 Not a valid configuration.
BFFA0019 Requested item does not exist or value not available.
BFFAOO01A Requested attribute value not known.
BFFA001B No range table.
BFFAO01C Range table is invalid.
BFFA001D Object or item is not initialized.
BFFAQ01E Non-interchangeable behavior.
BFFAQ01F No channel table has been built for the session.
BFFA0020 Channel name specified is not valid.
BFFA0021 Unable to allocate system resource.
BFFA0022 Permission to access file was denied.
BFFA0023 Too many files are already open.
BFFA0024 Unable to create temporary file in target directory.
BFFA0025 All temporary filenames already used.
BFFA0026 Disk is full.
BFFA0027 Cannot find configuration file on disk.
BFFA0028 Cannot open configuration file.
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Chapter 11 VI Library — Status Codes

Table 11-7. VI Errors and Warnings (Continued)

Status Description
BFFA0029 Error reading configuration file.
BFFA002A Invalid Vilnt32  value in configuration file.
BFFA002B Invalid ViReal64 value in configuration file.
BFFA002C Invalid ViBoolean value in configuration file.
BFFA002D Entry missing from configuration file.
BFFA002E Initialization failed in driver DLL.
BFFA002F Driver module has unresolved external reference.
BFFA0030 Cannot find CVI Run-Time Engine.
BFFA0031 Cannot open CVI Run-Time Engine.
BFFA0032 CVI Run-Time Engine has invalid format.
BFFA0033 CVI Run-Time Engine is missing required function(s).
BFFA0034 CVI Run-Time Engine initialization failed.
BFFA0035 CVI Run-Time Engine has unresolved external reference.
BFFA0036 Failure loading CVI Run-Time Engine.
BFFA0037 Cannot open DLL for read exports.
BFFA0038 DLL file is corrupt.
BFFA0039 No DLL export table in DLL.
BFFAO03A Unknown attribute name in default configuration file.
BFFA003B Unknown attribute value in default configuration file.
BFFA003C Memory pointer specified is not known.
BFFA003D Unable to find any channel strings.
BFFAOO3E Duplicate channel string.
BFFAOO3F Duplicate virtual channel name.
BFFA0040 Missing virtual channel name.
BFFA0041 Bad virtual channel name.
BFFA0042 Unassigned virtual channel name.
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Chapter 11 VI Library — Status Codes

Table 11-7. VI Errors and Warnings (Continued)

Status Description
BFFA0043 Bad virtual channel assignment.
BFFA0044 Channel name required.
BFFA0045 Channel name not allowed.
BFFA0046 Attribute not valid for channel.
BFFA0047 Attribute must be channel based.
BFFA0048 Channel already excluded.
BFFA0049 Missing option name (nothing before the '=").
BFFAO004A Missing option value (nothing after the '=").
BFFA004B Bad option name.
BFFA004C Bad option value.
BFFA004D Operation only valid on a class driver session.
BFFAQ04E ivi.ini ' filename is reserved.
BFFA004F Duplicate run-time configuration entry.
BFFA0050 Index parameter is one-based.
BFFA0051 Index parameter is too high.
BFFA0052 Attribute is not cacheable.
BFFA0053 You cannot export ®iAddr  attribute to the user.

Table 11-8. Common Errors and Warnings

Status Description
BFFC0001 Parameter 1 out of range, or error trying to set it.
BFFC0002 Parameter 2 out of range, or error trying to set it.
BFFC0003 Parameter 3 out of range, or error trying to set it.
BFFC0004 Parameter 4 out of range, or error trying to set it.
BFFC0005 Parameter 5 out of range, or error trying to set it.
BFFC0006 Parameter 6 out of range, or error trying to set it.
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Chapter 11 VI Library — Status Codes

Table 11-8. Common Errors and Warnings (Continued)

Status Description
BFFC0007 Parameter 7 out of range, or error trying to set it.
BFFCO0008 Parameter 8 out of range, or error trying to set it.
BFFC0011 Instrument failed the 1D Query.
BFFC0012 Invalid response from instrument.
3FFC0101 Instrument does not have ID Query capability.
3FFC0102 Instrument does not have Reset capability.
3FFC0103 Instrument does not have Self-Test capability.
3FFC0104 Instrument does not have Error Query capability.
3FFC0105 Instrument does not have Revision Query capability.

Table 11-9. Most Often Encountered VISA Errors and Warnings

Status Description
BFFF0000 Miscellaneous or system error occurred.
BFFFO00E Invalid session handle.

BFFF0015 Timeout occurred before operation could complete.
BFFF0034 Violation of raw write protocol occurred.
BFFF0035 Violation of raw read protocol occurred.
BFFF0036 Device reported an output protocol error.
BFFF0037 Device reported an input protocol error.
BFFF0038 Bus error occurred during transfer.
BFFF003A Invalid setup (attributes are not consistent).
BFFFOO05F No listeners condition was detected.
BFFF0060 This interface is not the controller in charge.
BFFF0067 Operation is not supported on this session.
3FFF0085 The status value you passed is unknown.
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Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary
to help us solve your technical problems and a form you can use to comment on the product
documentation. When you contact us, we need the information on the Technical Support Form and
the configuration form, if your manual contains one, about your system configuration to answer your
guestions as quickly as possible.

National Instruments has technical assistance through electronic, fax, and telephone systems to quickly
provide the information you need. Our electronic services include a bulletin board service, an FTP site,
a fax-on-demand system, and e-mail support. If you have a hardware or software problem, first try the
electronic support systems. If the information available on these systems does not answer your
guestions, we offer fax and telephone support through our technical support centers, which are staffed
by applications engineers.

Electronic Services

Bulletin Board Support

National Instruments has BBS and FTP sites dedicated for 24-hour support with a collection of files
and documents to answer most common customer questions. From these sites, you can also downloac
the latest instrument drivers, updates, and example programs. For recorded instructions on how to use
the bulletin board and FTP services and for BBS automated information, call 512 795 6990. You can
access these services at:

United States: 512 794 5422
Up to 14,400 baud, 8 data bits, 1 stop bit, no parity

United Kingdom: 01635 551422
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

France: 01 48 65 15 59
Up to 9,600 baud, 8 data bits, 1 stop bit, no parity

FTP Support

To access our FTP site, log on to our Internet lipsiatinst.com , asanonymous and use
your Internet address, suchjessmith@anywhere.com , as your password. The support files and
documents are located in tlapport  directories.
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Fax-on-Demand Support

Fax-on-Demand is a 24-hour information retrieval system containing a library of documents on a wide
range of technical information. You can access Fax-on-Demand from a touch-tone telephone at
512418 1111.

E-Mail Support (Currently USA Only)

You can submit technical support questions to the applications engineering team through e-mail at the
Internet address listed below. Remember to include your name, address, and phone number so we can
contact you with solutions and suggestions.

support@natinst.com

Telephone and Fax Support

National Instruments has branch offices all over the world. Use the list below to find the technical
support number for your country. If there is no National Instruments office in your country, contact

the source from which you purchased your software to obtain support.

Country Telephone Fax

Australia 039879 5166 039879 6277
Austria 0662 4579900 0662 45 79 90 19
Belgium 02 757 00 20 02 757 03 11
Brazil 011 288 3336 011 288 8528
Canada (Ontario) 905 785 0085 905 785 0086
CanadaQuébe} 514 694 8521 514 694 4399
Denmark 4576 26 00 45 76 26 02
Finland 0972572511 09 725 725 55
France 0148 14 24 24 01481424 14
Germany 089 741 31 30 089 714 60 35
Hong Kong 2645 3186 2686 8505
Israel 03 6120092 03 6120095
Italy 02 413091 02 41309215
Japan 035472 2970 03 5472 2977
Korea 02 596 7456 02 596 7455
Mexico 5520 2635 5520 3282
Netherlands 0348 433466 0348 430673
Norway 32 84 84 00 3284 86 00
Singapore 2265886 2265887
Spain 91 640 0085 91 640 0533
Sweden 08 73049 70 08 7304370
Switzerland 056 200 51 51 056 200 51 55
Taiwan 02 377 1200 02 737 4644

United Kingdom
United States

01635 523545
512 795 8248
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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 this form as a 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.

If you are using any National Instruments hardware or software products related to this problem,
include the configuration forms from their user manuals. Include additional pages if necessary.

Name

Company

Address

Fax(___ ) Phone (__ )

Computer brand Model Processor
Operating system (include version number)

Clock speed MHz RAM__ MB Display adapter

Mouse ___yes __ no Other adapters installed

Hard disk capacity _ MB Brand

Instruments used

National Instruments hardware product model Revision
Configuration

National Instruments software product Version
Configuration

The problem is:

List any error messages:

The following steps reproduce the problem:




LabWindows/CVI
Hardware and Software Configuration Form

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

National Instruments Products

DAQ hardware
Interrupt level of hardware

DMA channels of hardware

Base I/0O address of hardware

Programming choice

NI-DAQ, LabVIEW, or
LabWindows version

Other boards in system

Base I/O address of other boards

DMA channels of other boards

Interrupt level of other boards

Other Products

Computer make and model

Microprocessor

Clock frequency or speed

Type of video board installed

Operating system version

Operating system mode

Programming language

Programming language version

Other boards in system

Base I/0O address of other boards

DMA channels of other boards

Interrupt level of other boards




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: LabWindows/CVI Instrument Driver Developers Guide
Edition Date: February 1998
Part Number: 320684D-01

Please comment on the completeness, 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

E-Mail Address

Phone (__ ) Fax(__)

Mail to: Technical Publications Faxto: Technical Publications
National Instruments Corporation National Instruments Corporation
6504 Bridge Point Parkway 512 794 5678

Austin, Texas 78730-5039



Glossary

Prefix Meaning Value
p- pico- 1012
n- nano- 10°
Y- micro- 100
m- milli- 1073
k- kilo- 10°
M- mega- 16
A
ANSI American National Standards Institute
B
binary control A function panel control that operates like a mechanical on/off switch.
A binary control specifies a parameter value to be one of two predefined
values, depending upon whether the control is in the up or down position.
common control A function panel control that specifies the first parameter in every function,
primary and secondary, associated with a function panel. When a function
panel has a common control, secondary functions have two parameters, the
second of which is specified by a secondary control.
control An input and output device that appears on a function panel for specifying
function parameters and displaying function results.
E
external module Alib ,.obj , or.dll file that can be loaded and executed.
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Glossary

fp file

function panel

Function Panel Editor

function tree

Function Tree Editor

G

A file containing information that allows the LabWindows/CVI interactive
program to display function panels that correspond to a specific instrument
driver.

Auser interface to the LabWindows/CVI libraries that allows interactive
execution of library functions and is capable of generating code for
inclusion in a program.

The window used to create and modify instrument driver function panels.

The hierarchical structure that defines the way functions in an instrument
driver are grouped.

The window used to create and modify the function tree for an instrument
driver.

Generated Code window A small window located at the bottom of the function panel that displays

global variable control

hex

Hz

in.

include file

input control

the code produced by the manipulation of function panel controls.

A function panel control that displays the value of a global variable defined
in LabWindows/CVI at the time the function panel is operated.

hexadecimal

hertz

inches

A file that contains function declarations, constant definitions, and external
declaration of global variables exported by the instrument driver.

A function panel control in which a value or variable name is entered from
the keyboard.
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instrument driver

Instrument Library

K

ksamples

M
MB

message control

numeric control

0

output control

P

primary control

primary function

primary parameter

pt

pts/s

Glossary

A set of routines designed to control an instrument, and a set of data
structures to represent the driver within LabWindows/CVI.

A LabWindows/CVI library that contains instrument drivers.

1,000 samples

megabytes of memory

A function panel control that serves as a documentation tool that allows you
to place text on a function panel.

A function panel control that allows you to specify a numeric value using
the mouse.

A function panel control that displays the value of an output parameter after
the function is called.

A function panel control that specifies parameters in the primary function.

The function that performs the main task associated with a function panel.
The primary function always appears in the Generated Code window and is
always executed when Go is selected from the command bar of a function
panel.

A parameter that becomes a formal parameter to the function call.
points

points per second
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Glossary

R

reporting method

return value control

return value error

ring control

S

s
s/pt

secondary control

secondary function

secondary parameter

slide control

v

\Y,

value parameter

integer function and return the appropriate value.

A function panel control that displays a value returned from the primary
function.

The method used to declare each instrument driver routine as an

A control that displays a list of options one option at a time.

seconds
seconds per point

A function panel control that specifies the parameter in a secondary
function. Each secondary control is associated with a different secondary
function, as opposed to primary controls, which are associated with the
same function.

A function that performs a task that is complementary to, but not required
by, the primary task. Secondary functions do not appear in the Generated
Code window unless you specifically activate them.

A parameter that becomes a parameter to a separate function.

A function panel control that resembles a mechanical slide switch; it inserts
a parameter value depending upon the position of the cross-bar on the slide
control.

volts

An integer, long, or double-precision scalar parameter whose value is not
modified by the subroutine or function. In other words, an integer, long,
single-precision, or double-precision scalar parameter is a value parameter
if and only if its function panel control it an output control.

LabWindows/CVI Instrument Driver Guide G-4 © National Instruments Corporation



Index

A

action/status functions, 1-11
Add Attribute button, Edit Driver Attributes
dialog box, 4-5
Add Class Attributes button, Edit Driver
Attributes dialog box, 4-5
Add Group button, Edit Driver Attributes
dialog box, 4-5
Align Horizontal Centers command,
Edit menu, 6-5
Alignment command, Edit menu, 6-5
Any Array data type, 3-13
Any Type data type, 3-13 to 3-14
application functions
initialization and close functions not called
by (note), 1-12
purpose and use, 1-12
Apply command, Edit Driver Attributes
dialog box, 4-6
architectureSeeinstrument driver architecture.
array data types, user-defined, 3-15
Attach and Edit Source command,
Edit Instrument dialog box, 5-10
Attribute Editor, 4-1 to 4-13
adding and editing
instrument attributes, 4-7 to 4-9
range tables, 4-10 to 4-13
Edit Attribute dialog box, 4-7 to 4-9
Advanced dialog box (figure), 4-9
entering information, 4-7 to 4-9
illustration, 4-7
Edit Driver Attributes dialog box, 4-3 to 4-6
command buttons, 4-5 to 4-6
illustration, 4-3
Instrument Attributes list box, 4-4
restrictions on modification to inherent
and class attributes, 4-4
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invoking, 4-1
limitations in updates to driver files, 4-2
Range Tables dialog box, 4-10 to 4-13
Edit Range Table dialog box,
4-11to 4-13
illustration, 4-10
requirements for using, 4-1 to 4-2
reviewing files generated by Instrument
Driver Development Wizard, 3-9
attribute functions
callback functionsSeecallback functions.
creation functions
function tree, 11-3
Ivi_AddAttributeViAddr,
11-15t0 11-17
Ivi_AddAttributeViBoolean,
11-18t0 11-20
Ivi_AddAttributeVilnt32,
11-21t011-23
Ivi_AddAttributeViReal64,
11-24 t0 11-27
Ivi_AddAttributeViSession,
11-28t0 11-30
Ivi_AddAttributeViString,
11-31t011-33
information functions
function tree, 11-6 to 11-7
Ivi_AttributelsCached, 11-37
Ivi_AttributeUpdatelsPending, 11-38
Ivi_DisposelnvalidationList, 11-87
Ivi_GetAttributeFlags, 11-92
Ivi_GetAttributeName, 11-93 to 11-94
Ivi_GetAttributeType, 11-95
Ivi_GetAttrMinMaxVilnt32,
11-102 to 11-103
Ivi_GetAttrMinMaxViReal64,
11-104 to 11-105
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Ivi_GetlnvalidationList,
11-111to 11-112

Ivi_GetNextCoercioninfo,
11-116to 11-117

Ivi_GetNthAttribute, 11-118

Ivi_GetNumAttributes, 11-123

Ivi_SetAttributeFlags,
11-192to 11-193

purpose and use, 1-11

attributes See alsstate-caching, IVI.

class
constant name for ID, 2-9
definition, 2-7
comparison precision, 2-18
creating and declaring, 2-9 to 2-13
flags, 2-10 to 2-13
description of individual flags,
2-11to 2-13
list of flags (table), 2-10 to 2-11
IDs, 2-9to 2-10
inherent.Seeinherent attributes.
instrument-specific
constant name for ID, 2-10
definition, 2-7
invalidation
by changing one attribute, 2-20
by changing two attributes, 2-20
purpose and use, 2-7
range tablesSeerange tables.
types of attributes, 2-7
unsupported, in generated driver files, 3-9

creating, 6-12 to 6-13, 6-26 to 6-27
data type, 6-12
default value, 6-13
definition, 6-12
Edit On/Off Settings dialog box
available items, 6-13
creating function window
(example), 6-27
Edit On/Off Settings dialog box, 6-29
parameter position, 6-12
buffered I/O callback
possible values for msg parameter
(table), 2-28
purpose and use, 2-27 to 2-28
bulletin board support, A-1

C

caching/status-checking control functions.
See alsestate-caching, IVI.
Ivi_InvalidateAllAttributes, 11-158
Ivi_InvalidateAttribute, 11-159 to 11-160
Ivi_NeedToCheckStatus,
11-1651t0 11-166
Ivi_SetNeedToCheckStatus,
11-210to 11-211
callback functions, 2-22 to 2-25
check functions
default, 2-17 to 2-18
Ivi_SetAttrCheckCallbackViAddr,
11-181t0 11-183
Ivi_SetAttrCheckCallback
ViBoolean, 11-181 to 11-183

B Ivi_SetAttrCheckCallbackVilnt32,
11-1811t0 11-183

Ivi_SetAttrCheckCallbackViReal64,
11-181to 11-183

Ivi_SetAttrCheckCallbackViSession,
11-181to 11-183

Binary command, Create menu, 6-12 to 6-13
binary controls
control label, 6-12
Create Binary Control dialog box
available items, 6-12 to 6-13

creating function window (example),
6-26 to 6-27, 6-29
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Ivi_SetAttrCheckCallbackViString,
11-181t011-183
purpose and use, 2-23

coerce functions

default, 2-17 to 2-18
Ivi_SetAttrCoerceCallbackViAddr,
11-184t011-186
Ivi_SetAttrCoerceCallback
ViBoolean, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
Vilnt32, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
ViReal64, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
ViSession, 11-184 to 11-186
Ivi_SetAttrCoerceCallbackViString,
11-184t0 11-186
purpose and use, 2-23 to 2-25

compare functions

Ivi_SetAttrCompareCallback
ViAddr, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViBoolean, 11-187 to 11-189
Ivi_SetAttrCompareCallback
Vilnt32, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViReal64, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViSession, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViString, 11-187 to 11-189
Ivi_SetAttrRangeTableCallback,
11-198to 11-199
purpose and use, 2-25

comparison precision functions

Ivi_GetAttrComparePrecision, 11-91
Ivi_SetAttrComparePrecision,
11-190to 11-191

default callbacks

function tree, 11-6
Ivi_DefaultBufferedlOCallback,
11-55
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Index

Ivi_DefaultCheckCallbackVilnt32,
11-56 to 11-57
Ivi_DefaultCheckCallbackViReal64,
11-58 to 11-59
Ivi_DefaultCoerceCallback
ViBoolean, 11-60 to 11-61
Ivi_DefaultCoerceCallbackVilnt32,
11-62t0 11-63
Ivi_DefaultCoerceCallback
ViReal64, 11-64 to 11-65
Ivi_DefaultCompareCallback
ViReal64, 11-66 to 11-68
definition, 1-12
delete attribute function
Ivi_DeleteAttribute, 11-82
function tree, 11-3t0 11-4
overview, 2-8 to 2-9, 2-22
purpose and use, 1-12
range table callback, 2-25
read callback, 2-22 to 2-23
read functions
Ivi_SetAttrReadCallbackViAddr,
11-200to 11-202
Ivi_SetAttrReadCallbackViBoolean,
11-200to 11-202
Ivi_SetAttrReadCallbackVilnt32,
11-200to 11-202
Ivi_SetAttrReadCallbackViReal64,
11-200to 11-202
Ivi_SetAttrReadCallbackViSession,
11-200to 11-202
Ivi_SetAttrReadCallbackViString,
11-200to 11-202
purpose and use, 2-22 to 2-23
session functions, 2-26 to 2-28
buffered I/O callback, 2-27 to 2-28
check status, 2-26 to 2-27
definition, 1-12
instruments without error
queues, 2-27
operation complete callback, 2-26
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string callbacks
Ivi_SetVallnStringCallback, 11-217

types of, 1-12

write functions

Ivi_SetAttrWriteCallbackViAddr,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViBoolean,
11-203 to 11-205

Ivi_SetAttrWriteCallbackVilnt32,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViReal64,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViSession,
11-203to 11-205

Ivi_SetAttrWriteCallbackViString,
11-203to 11-205

purpose and use, 2-23

passing channel
names to VI functions, 2-30
virtual channel names, 2-29
check attribute functions
Ivi_CheckAttributeViAddr,
11-42 to 11-43
Ivi_CheckAttributeViBoolean,
11-42to 11-43
Ivi_CheckAttributeVilnt32,
11-42to 11-43
Ivi_CheckAttributeViReal64,
11-42to 11-43
Ivi_CheckAttributeViSession,
11-42to 11-43
Ivi_CheckAttributeViString,
11-42 to 11-43
check callback functions

default, 2-17 to 2-18

Ivi_SetAttrCheckCallbackViAddr,
11-181t0 11-183

Ivi_SetAttrCheckCallbackViBoolean,

Change Control Type command,

Edit menu, 6-5
Change Input Control Type dialog box, 6-31
channel functions

function tree, 11-3
Ivi_AddToChannelTable, 11-34
Ivi_BuildChannelTable, 11-39to 11-41
Ivi_CoerceChannelName, 11-51to 11-52
Ivi_GetNthChannelString,

11-119to0 11-120
Ivi_GetUserChannelName,

11-131t0 11-132
Ivi_RestrictAttrToChannels,

11-179to 11-180
Ivi_ValidateAttrForChannel,

11-233to0 11-234

11-181t0 11-183
Ivi_SetAttrCheckCallbackVilnt32,
11-181t0 11-183
Ivi_SetAttrCheckCallbackViReal64,
11-181t0 11-183
Ivi_SetAttrCheckCallbackViSession,
11-181t0 11-183
Ivi_SetAttrCheckCallbackViString,
11-181t0 11-183
purpose and use, 2-23
check status callback, 2-26 to 2-27
checkAlloc macro, 11-10
checkErr macro, 11-10

channel string, defined, 2-29
channel-based attribute, defined, 2-29
channels, 2-29 to 2-30
coercing and validating channel
names, 2-30
overview, 2-29

checkWarn macro, 11-10
class attributes

constant name for ID, 2-9

definition, 2-7
Class command, Create menu, 5-7 to 5-8
class definitions for instruments, 1-10
classesSeefunction trees.
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close functions for instrument drivers
definition, 1-12
not called by instrument driver application
functions, 1-12
Prefix_close, 9-10to 9-11
Prefix_lviClose, 9-12
coerce callback functions
default, 2-17 to 2-18
Ivi_SetAttrCoerceCallbackViAddr,
11-184to0 11-186

Ivi_SetAttrCoerceCallbackViBoolean,
11-184t0 11-186

Ivi_SetAttrCoerceCallbackVilnt32,
11-184to 11-186

Ivi_SetAttrCoerceCallbackViReal64,
11-184t0 11-186

Ivi_SetAttrCoerceCallbackViSession,
11-184t011-186

Ivi_SetAttrCoerceCallbackViString,
11-184t0 11-186

purpose and use, 2-23 to 2-25
coerced range tables

example, 2-16

IVI_VAL_COERCED, 2-14
coercion

channel names, 2-30

state-caching mechanism, 2-21
common control panel, 6-7
compare callback functions

Ivi_SetAttrCompareCallbackViAddr,
11-187to 11-189

Ivi_SetAttrCompareCallbackViBoolean,
11-187to 11-189

Ivi_SetAttrCompareCallbackVilnt32,
11-187to 11-189

Ivi_SetAttrCompareCallbackViReal64,
11-187to0 11-189

Ivi_SetAttrCompareCallbackViSession,
11-187to 11-189

Ivi_SetAttrCompareCallbackViString,
11-187to0 11-189
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Ivi_SetAttrRangeTableCallback,
11-198to 11-199
purpose and use, 2-25
comparison precision for attributes, 2-18
comparison precision functions
Ivi_GetAttrComparePrecision, 11-91
Ivi_SetAttrComparePrecision,
11-190to 11-191
component functions, 1-9 to 1-10
developer-specified functions, 1-9 to 1-10
instrument class definitions, 1-10
required functions, 1-9
configuration entries, IVI instrument drivers,
2-35t0 2-36
configuration functions
configuration file
function tree, 11-7
Ivi_GetlvilniDir, 11-113
Ivi_SetlvilniDir, 11-209
function tree, 11-7
logical names
Ivi_DisposelLogicalNamesList,
11-88
Ivi_GetLogicalNamesList,
11-114t0 11-115
Ivi_GetNthLogicalName,
11-121to 11-122
overview, 1-10
run-time configuration
Ivi_DefineClass, 11-69 to 11-70
Ivi_DefineDriver, 11-71to 11-73
Ivi_DefineHardware, 11-74 to 11-75
Ivi_DefineLogicalName,
11-76to 11-77
Ivi_DefineVinstr, 11-78 to 11-81
lvi_UndefClass, 11-223
Ivi_UndefDriver, 11-224
Ilvi_UndefHardware, 11-225
Ivi_UndefLogicalName, 11-226
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Ivi_UndefVinstr, 11-227
Ivi_WriteRunTimeDefinesToFile,
11-240
constants, defined, default values of
(table), 11-242
context menu, Function Tree Editor, 5-2 to 5-4
available options, 5-3 to 5-4
illustration, 5-3
Control Help command, Edit menu, 6-6
Copy command, Edit menu, 5-5
Copy Controls command, Edit menu, 6-4
Copy Panel command, Edit menu, 6-5
copying and pasting help text, 7-9to 7-11
Create Binary Control dialog box
available options, 6-12 to 6-13
creating function window (example),
6-26 to 6-27, 6-29
Edit On/Off Settings dialog box, 6-13
illustration, 6-12
Create Distribution Kit dialog box, 5-14
Create Dynamic Link Library dialog box, 5-13
Create Global Variable Control
dialog box, 6-21
Create Input Control dialog box
available options, 6-9
creating function window (example), 6-27
illustration, 6-8
Create IVI Instrument Driver command,
Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
starting Instrument Driver Development
Wizard, 3-4
Create menu
Function Panel Editor, 6-7 to 6-21.
See alsdunction panel controls.
available controls (figure), 6-8
Binary command, 6-12 to 6-13
Global Variable command,
6-20 to 6-21
Input command, 6-9 to 6-9

LabWindows/CVI Instrument Driver Guide -6

Message command, 6-21
Numeric command, 6-16 to 6-18
Output command, 6-19
Return Value command, 6-20
Ring command, 6-14 to 6-16
Slide command, 6-9 to 6-11
Function Tree Editor
available options, 5-6
Class command, 5-7 to 5-8
Function Panel Window command,
5-8 to 5-9
Instrument command, 5-7
Create Numeric Control dialog box,
6-16 to 6-18
Create Output Control dialog box, 6-19
Create Return Value Control dialog box, 6-20
Create Ring Control dialog box, 6-14 to 6-15
Create Slide Control dialog box
available options, 6-10
creating function window example, 6-28
Edit Label/Value Pairs dialog box,
6-10 to 6-11
illustration, 6-9
customer communicationxiv, A-1 to A-2
Cut command, Edit menu, 5-5
Cut Controls command, Edit menu, 6-4
Cut Panel command, Edit menu, 6-4
cutting and pasting
controls (example), 6-32 to 6-33
functions and panels (example),
5-16 to 5-17

D

data functions, instrument drivers, 1-11
data types, 3-11 to 3-17
defining in header files (nhote), 6-23
intrinsic C data types, 3-12
meta data types, 3-13 to 3-14
Any Array, 3-13
Any Type, 3-13 to 3-14
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definition, 3-13

Numeric Array, 3-13

Var Args, 3-14
predefined data types, 3-12 to 3-14
purpose and use, 3-11
user-defined, 3-14 to 3-15

array data types, 3-15

creating, 3-14 to 3-15
VISA data types

how to use, 3-16

list of types (table), 3-16

purpose and use, 3-16 to 3-17
Data Types command, Options menu,
6-23 to 6-24
.def file, generating for instrument driver, 5-13

default callback functions

default check and coerce callbacks,
2-17to 2-18

function tree, 11-6

Ivi_DefaultBufferedlOCallback, 11-55

Ivi_DefaultCheckCallbackVilnt32,
11-56 to 11-57

Ivi_DefaultCheckCallbackViReal64,
11-58 to 11-59

Ivi_DefaultCoerceCallbackViBoolean,
11-60to 11-61

Ivi_DefaultCoerceCallbackVilnt32,
11-62 to 11-63

Ivi_DefaultCoerceCallbackViReal64,
11-64 to 11-65

Ivi_DefaultCompareCallbackViReal64,
11-66t0 11-68

Default Panel Size command,

Options menu, 6-24

deferred updates

buffered I/O callbacks, 2-27 to 2-28

Ivi_Update function, 11-229 to 11-231

purpose and use, 2-34 to 2-35

delete attribute callback function

(Ivi_DeleteAttribute), 11-82
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Detach Program command, Edit Instrument
dialog box, 5-10
developing instrument driverSee
instrument driver development.
direct instrument 1/O functions
function tree, 11-6
Ivi_ReadInstrData, 11-175to 11-176
Ivi_ReadToFile, 11-177 to 11-178
Ivi_WriteFromFile, 11-237 to 11-238
Ivi_WritelnstrData, 11-239
discrete range tables
example, 2-15
IVI_VAL_DISCRETE, 2-14
Distribute Vertical Centers command,
Edit menu, 6-6
Distribution command, Edit menu, 6-6
DLLs. SeeWindows DLLs.
documentation
conventions used in manuakii-xxiii
LabWindows/CVI
documentation sekxiii
organization of manuaxxi-xxii
documentation for instrument driver,
writing, 3-20
Done command, Edit Instrument
dialog box, 5-11
dynamic range table functions
function tree, 11-5
Ilvi_RangeTableFree, 11-171
Ilvi_RangeTableNew, 11-172 to 11-174
Ilvi_SetRangeTableEnd, 11-212
Ivi_SetRangeTableEntry,
11-213to0 11-214
purpose and use, 2-17
dynamic range tables, 2-17
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E

Edit Attribute dialog box, Attribute Editor,
4-7 to 4-9
Advanced dialog box (figure), 4-9
entering information, 4-7 to 4-9
illustration, 4-7
Edit button, Edit Driver Attributes
dialog box, 4-5
Edit command, Instrument menu,
5-10 to 5-11See alsdedit Instrument
dialog box.
Edit Control command, Edit menu, 6-5
Edit Driver Attributes dialog box,
Attribute Editor, 4-3 to 4-6
command buttons, 4-5to 4-6
illustration, 4-3
Instrument Attributes list box, 4-4
restrictions on modification to inherent
and class attributes, 4-4
Edit Function command, Edit menu, 6-5
Edit Function Panel Window command
Edit menu, 5-5, 6-1
Function Tree Editor context menu, 5-5
Options menu, 6-1
Edit Function Tree command
Edit Instrument dialog box, 5-10 to 5-11
Options menu, 6-24
Edit Help command, Edit menu, 5-5
Edit Instrument Attributes command,
Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
Edit Instrument dialog box
available options, 5-10 to 5-11
illustration, 5-10
Edit Label/Value Pairs dialog box
adding label and value
ring control list, 6-15 to 6-16
slide control list, 6-11
available options, 6-11
changing control type (example), 6-31
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command buttons
ring controls, 6-16
slide controls, 6-11
illustration
ring controls, 6-15
slide controls, 6-10
positioning control (example), 6-28
Edit menu
Find command, 5-5
.FP Auto-Load List command, 5-6
Function Panel Editor, 6-3 to 6-7
Align Horizontal Centers
command, 6-5
Alignment command, 6-5
available options, 6-3
Change Control Type command, 6-5
Control Help command, 6-6
Copy Controls command, 6-4
Copy Panel command, 6-5
Cut Controls command, 6-4
Cut Panel command, 6-4
Distribute Vertical Centers
command, 6-6
Distribution command, 6-6
Edit Control command, 6-5
Edit Function command, 6-5
Find command, 6-6
Function Help command, 6-7
Paste command, 6-4
Replace command, 6-6
Window Help command, 6-7
Function Tree Editor, 5-5
Help Editor dialog box, 7-3
Replace command, 5-5
Edit Node command
Edit menu, 5-5
Function Tree Editor context menu, 5-5
Edit On/Off Settings dialog box
available settings for binary controls, 6-13

creating function window (example),
6-27, 6-29
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Edit Value Set dialog box, 6-18
editing help information, 7-2 to 7-4
electronic support services, A-to A-2
e-mail support, A-2
Enable Auto Replace command, Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
error codes, IVI Library
common errors and warnings (table),
11-245to 11-246
IVI errors and warnings (table),
11-242 to 11-245
VISA errors and warnings (table), 11-246
error info attributes, 2-37
error information functions
function tree, 11-5
get/clear error info functions, 1-12
Ivi_ClearErrorinfo, 11-47 to 11-48
Ivi_ClearInstrSpecificErrorQueue, 11-49
Ivi_DequeuelnstrSpecificError,
11-84t0 11-85
Ivi_GetErrorinfo, 11-108 to 11-109
Ivi_GetErrorMessage, 11-110
Ivi_GetSpecificDriverStatusDesc,
11-125t0 11-126
Ivi_InstrSpecificErrorQueueSize,
11-155t0 11-156

Ivi_QueuelnstrSpecificError,
11-168to 11-169

Ivi_SetErrorinfo, 11-206 to 11-208
error macros, 11-9to 11-12

checkAlloc, 11-10

checkErr, 11-10

checkWarn, 11-10

examples, 11-12

viCheckAlloc, 11-10

viCheckErr, 11-10

viCheckErrElab, 11-10

viCheckParm, 11-11

when to use viCheck macros, 11-11
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error message function
definition, 1-11
Prefix_error message, 9-20 to 9-21
error query function
definition, 1-11
Prefix_error_query, 9-17 to 9-19
error queue
checking with check status callback,
2-26 to 2-27
instruments without error queues, 2-27
error reporting, 11-8to 11-12
attributes for reporting, 11-8
error macros, 11-9 to 11-12
functions for accessing attribute
values, 11-9
external interface modebeeanstrument driver
architecture.

F

fax and telephone support numbers, A-2
Fax-on-Demand support, A-2
File menu
Function Panel Editor, 6-3
Function Tree Editor, 5-4
Help Editor dialog box, 7-3
files for instrument drivers, 1-3
Find command, Edit menu
Function Panel Editor, 6-6
Function Tree Editor, 5-5
flags for attributes, 2-10 to 2-13
description of individual flags,
2-11to 2-13
list of flags (table), 2-10to 2-11
floating point numbers, precision
comparison, 2-18
.FP Auto-Load List command, Edit menu,
Function Tree Editor, 5-5, 5-6
fp files, 1-3
FTP support, A-1
function classesSeefunction trees.
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Function Help command, Edit menu, 6-7

function panel controls
adding help, 6-6
alignment commands
Align Horizontal Centers
command, 6-5

Alignment command, 6-5
binary, 6-12 to 6-13, 6-26 to 6-27
changing control type

Change Control Type command, 6-5

Change Input Control Type
dialog box, 6-31

example, 6-30 to 6-32

common control panel, 6-7

copying, 6-5

cutting and pasting (example),

6-32 to 6-33

distribution commands

Distribute Vertical Centers
command, 6-6

Distribution command, 6-6

global variable, 6-20 to 6-21

help information, 7-6

input, 6-9 to 6-9, 6-27

message, 6-21

moving, 6-25

numeric, 6-16 to 6-18

output, 6-19

removing (cutting), 6-4

return value, 6-20

ring, 6-14 to 6-16

slide, 6-9 to 6-11, 6-28

types of controls (figure), 6-8

Function Panel Editor, 6-1 to 6-33

adding help information, 7-9

available menus, 6-3

Create menu, 6-7 to 6-21

Edit menu, 6-3 to 6-7
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examples
changing control type, 6-30 to 6-32
creating function window,
6-26 to 6-30
cutting and pasting controls,
6-32 10 6-33
File menu, 6-3
illustration, 6-2
Instrument menu, 6-22
invoking, 6-1
items in Function Panel Editor, 6-2
Options menu, 6-23 to 6-24
Tools menu, 6-22
View menu, 6-21
Window menu, 6-22

function panel files (.fp), 1-3
Function Panel Window command,

Create menu, 5-8 to 5-9
Function Panel windows

creating (example), 6-26 to 6-30
definition, 6-7
illustration, 6-30

function panelsSee alsdunction panel
controls; interactive developer interface.

building for instrument drivers, 3-19
common control panel, 6-7
copying, 6-5
creating function window (example),
6-26 to 6-30
cutting and pasting (example),
5-16 to 5-17
definition, 6-7
determining movability, 6-24
generated by Instrument Driver
Development Wizard, 3-6
help information
adding, 6-7
example, 7-7 to 7-8
converting old style to new
style, 5-12
new style help only, 7-5
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old style help only, 7-5to 7-6
selecting style, 5-12
invoking Function Panel Editor, 6-1
IVI Library function panels, 11-1to 11-8
moving controls, 6-25
operating, 6-24
removing (cutting), 6-4
setting default size, 6-24
toggling scroll bars, 6-24
Function Tree Editor, 5-4 to 5-17
adding help information (example),
7-7t0 7-8
available menus, 5-4
context menu, 5-2to 5-4
Create menu, 5-6 to 5-9
Edit menu, 5-5
examples
cutting and pasting functions and
panels, 5-16 to 5-17
editing items in function tree, 5-17
multiple classes in function tree,
5-15to0 5-16
File menu, 5-4
Function Tree Editor window (figure), 5-2
Instrument menu, 5-9 to 5-11
invoking, 5-1
invoking Function Panel Editor, 6-1
Options menu, 5-12 to 5-14
Tools menu, 5-11
Window menu, 5-12
Function Tree (*.fp) option, 5-15
Function Tree option, New command or
Open command, 5-1
function trees
adding help information (example),
7-7t07-8
adding new functions, 5-8
building for instrument drivers, 3-19, 5-7
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classes
adding new classes, 5-7
creating multiple classes (example),
5-15t0 5-16
help information, 7-5
inserting into existing tree, 5-8
number of functions and classes
allowed (note), 5-8
cutting and pasting functions and panels
(example), 5-16 to 5-17
definition, 5-1
IVI Library function tree, 11-1 to 11-8
class or panel, 11-3t0 11-8
structure, 11-2
number of functions and classes allowed
(note), 5-8
functional body
definition, 1-5
purpose and use, 1-6
functions.Seeinstrument driver functions;
IVI Library.

G

Generate DEF File command,
Options menu, 5-13
Generate DLL Make File command,
Options menu, 5-12
Generate Documentation command,
Options menu, 5-12
Generate Function Prototypes command,
Options menu, 5-12
Generate IVI C++ Wrapper command,
Tools menu, Function Tree Editor, 5-11
Generate ODL File command,
Options menu, 5-13
Generate Source for Function Node command,
Function Tree Editor context menu, 5-3
Generate Source for Function Tree command,
Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
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Generate Windows Help command,
Options menu, 5-12

generated driver files, reviewing, 3-6 to 3-9
extended functions and attributes, 3-9
function panels, 3-6
include file, 3-9
source file, 3-8
.sub file, 3-7 to 3-8
using Attribute Editor, 3-9

get attribute functions
Ivi_GetAttributeViAddr, 11-96 to 11-98

Ivi_GetAttributeViBoolean,
11-96t0 11-98

Ivi_GetAttributeVilnt32, 11-96 to 11-98

Ivi_GetAttributeViReal64,
11-96 to 11-98
Ivi_GetAttributeViSession,
11-96 to 11-98
Ivi_GetAttributeViString,
11-99to 11-101
get/clear error info functions, 1-12
Global Variable command, Create menu,
6-20 to 6-21
global variable controls, 6-20 to 6-21
control label, 6-21
control width, 6-21
Create Global Variable Control
dialog box, 6-21
data type, 6-21
definition, 6-20
display format, 6-21
global variable name, 6-21
Go to Callback Source button,
Edit Driver Attributes dialog box, 4-5
Go to Declaration command
Function Tree Editor context menu, 5-4
Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
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Go to Definition command,
Function Tree Editor context menu, 5-4

Go to Range Table Source button,
Edit Driver Attributes dialog box, 4-5

H

Help Editor dialog box, 7-3 to 7-4
Edit menu, 7-4
File menu, 7-3
illustration, 7-3
Tools menu, 7-4
Window menu, 7-4
help information, 7-1to 7-11
controls, 6-6, 7-6
editing, 7-2to 7-4
examples
adding help in Function Panel
Editor, 7-9
adding help in Function Tree
Editor, 7-7 to 7-8
copying and pasting help text,
7-9t0 7-11
function classes, 7-5
function panels
new style help only, 7-5
old style help only, 7-5to 7-6
selecting help style, 5-12
selecting old style or new style
help, 6-7
generating files for Windows Help
Compiler, 5-12
Help Editor dialog box, 7-3
instrument drivers
adding, 7-4
new stylevs.old style help, 5-12, 7-1
types of help (table), 7-2
Help Style command, Options menu, 5-12
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helper functions
attribute information

Ivi_AttributelsCached, 11-37
Ivi_AttributeUpdatelsPending,

11-38
Ivi_DisposelnvalidationList, 11-87
Ivi_GetAttributeFlags, 11-92
Ivi_GetAttributeName,

11-93t0 11-94
Ivi_GetAttributeType, 11-95
Ivi_GetAttrMinMaxVilnt32,

11-102to 11-103

Ivi_GetAttrMinMaxViReal64,
11-104 to 11-105

Ivi_GetlnvalidationList,
11-111to 11-112

Ivi_GetNextCoercioninfo,
11-116to 11-117

Ivi_GetNthAttribute, 11-118

Ivi_GetNumAttributes, 11-123

Ivi_SetAttributeFlags,
11-192to 11-193

default callbacks

Ivi_DefaultBufferedlOCallback,
11-55
Ivi_DefaultCheckCallbackVilnt32,
11-56 to 11-57
Ivi_DefaultCheckCallbackViReal64,
11-58 to 11-59
Ivi_DefaultCoerceCallback
ViBoolean, 11-60 to 11-61
Ivi_DefaultCoerceCallbackVilnt32,
11-62 to 11-63
Ivi_DefaultCoerceCallback
ViReal64, 11-64 to 11-65
Ivi_DefaultCompareCallback
ViReal64, 11-66 to 11-68

direct instrument 1/O

Ivi_ReadlInstrData, 11-175to0 11-176
Ivi_ReadToFile, 11-177 to 11-178
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Ivi_WriteFromFile,
11-237to 11-238
Ivi_WritelnstrData, 11-239
function tree, 11-6 to 11-7
inherent attribute accessors
Ivi_InterchangeCheck, 11-157
Ivi_lOSession, 11-161
Ivi_QuerylnstrStatus, 11-167
Ivi_RangeChecking, 11-170
Ivi_Simulating, 11-218
Ivi_Spying, 11-222
Ivi_UseSpecificSimulation, 11-232
string callbacks
Ivi_SetVallnStringCallback, 11-217
string/value tables
Ivi_GetStringFromTable,
11-129to0 11-130
Ivi_GetValueFromTable,
11-133t0 11-134
value manipulation
Ivi_CheckBooleanRange, 11-44
Ivi_CheckNumericRange,
11-451t0 11-46

Ivi_CoerceBoolean, 11-50
Ivi_CompareWithPrecision,
11-53to 11-54

include file

contents of, 1-3
generated by Instrument Driver
Development Wizard, reviewing, 3-9

inherent attribute accessor functions

function tree, 11-6
Ivi_InterchangeCheck, 11-157
Ivi_IOSession, 11-161
Ivi_QuerylnstrStatus, 11-167
Ivi_RangeChecking, 11-170
Ivi_Simulating, 11-218
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Ivi_Spying, 11-222
Ivi_UseSpecificSimulation, 11-232
inherent attribute reference
IVI_ATTR_ATTRIBUTE_
CAPABILITIES, 2-38
IVI_ATTR_ATTR_SPY, 2-48 to 2-49
IVI_ATTR_BUFFERED 10 _
CALLBACK, 2-38
IVI_ATTR_CACHE, 2-38 to 2-39
IVI_ATTR_CHECK_STATUS _
CALLBACK, 2-39
IVI_ATTR_CLASS MAJOR_
VERSION, 2-39
IVI_ATTR_CLASS MINOR_
VERSION, 2-39
IVI_ATTR_CLASS PREFIX, 2-40
IVI_ATTR_CLASS_ REVISION, 2-40
IVI_ATTR_DEFER_UPDATE,
2-40to 2-41
IVI_ATTR_DRIVER_MAJOR_
VERSION, 2-41
IVI_ATTR_DRIVER_MINOR _
VERSION, 2-41
IVI_ATTR_DRIVER_REVISION, 2-41
IVI_ATTR_DRIVER_SETUP, 2-41
IVI_ATTR_ENGINE_MAJOR _
VERSION, 2-42
IVI_ATTR_ENGINE_MINOR _
VERSION, 2-42
IVI_ATTR_ENGINE_REVISION, 2-42
IVI_ATTR_ERROR_
ELABORATION, 2-42
IVI_ATTR_FUNCTION_
CAPABILITIES, 2-42
IVI_ATTR_GROUP_
CAPABILITIES, 2-43
IVI_ATTR_INTERCHANGE _
CHECK, 2-43
IVI_ATTR_1/O_SESSION, 2-43
IVI_ATTR_LOGICAL_NAME, 2-44
IVI_ATTR_MODULE_
PATHNAME, 2-44
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IVI_ATTR_NUM_CHANNELS, 2-44
IVI_ATTR_OPC_CALLBACK, 2-45
IVI_ATTR_PRIMARY_ERROR, 2-45
IVI_ATTR_QUERY_INSTR_STATUS,

2-45to 2-46
IVI_ATTR_RANGE_CHECK, 2-46
IVI_ATTR_RECORD_COERCIONS,

2-46 to 2-47
IVI_ATTR_RESOURCE _

DESCRIPTOR, 2-47
IVI_ATTR_RETURN_DEFERRED _

VALUES, 2-47
IVI_ATTR_SECONDARY _

ERROR, 2-47
IVI_ATTR_SIMULATE, 2-48
IVI_ATTR_SPECIFIC_PREFIX, 2-48
IVI_ATTR_SUPPORTS WR_BUF_

OPER_MODE, 2-49
IVI_ATTR_UPDATING_VALUES, 2-49
IVI_ATTR_USE_SPECIFIC__

SIMULATION, 2-49 to 2-50
IVI_ATTR_VISA RM_SESSION, 2-50

inherent attributes
categories, 2-36 to 2-37
constant name for ID, 2-9
definition, 2-7
error info, 2-37
instrument capabilities, 2-37
session info, 2-36
session 1/O, 2-36
user options, 2-36
version info, 2-37
initialize functions for instrument drivers
definition, 1-10
not called by instrument driver application

functions (note), 1-12
Prefix_init, 2-5
Prefix_init, 9-3 to 9-5
Prefix_initWithOptions, 2-5
Prefix_initWithOptions, 9-6 to 9-7
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Prefix_lvilnit, 9-8 to 9-9 instrument driver development, 3-1 to 3-20.
programming considerations, 2-5 See alsalata types; function panels;
input and output parameters for instrument Instrument Driver Development Wizard.

drivers, 3-17 building function panels, 3-19
Input command, Create menu, 6-9 to 6-9 documenting the driver, 3-20
input controls example, 10-1
control label, 6-9 function parameters
control width, 6-9 defining, 3-11
Create Input Control dialog box, input and output parameters, 3-17
6-9 to 6-9, 6-27 function tree
creating, 6-9 to 6-9, 6-27 adding new classes, 5-7
data type, 6-9 adding new functions, 5-8
default value, 6-9 building, 3-19, 5-7
definition, 6-8 grouping functions
parameter position, 6-9 hierarchically, 3-11
instrument capabilities attributes, 2-37 functions
instrument class definitions defining, 3-9 to 3-11
benefits, 1-10 grouping hierarchically, 3-11
purpose, 1-10 return values, 3-17
Instrument command, Create menu, 5-7 structuring, 3-10 to 3-11
instrument driver architecture, 1-4 to 1-12 writing function code, 3-19
external interface model, 1-4 to 1-7 general guidelines, 3-1 to 3-2
functional body, 1-6 IVI instrument drivers, 2-5
general model (figure), 1-5 naming drivers, 3-3, 5-8
interactive developer interface, 1-7 programming guidelines, 8-1
IVI engine, 1-6 steps for programming, 3-2
programmatic developer testing instrument drivers, 3-20
interface, 1-7 Instrument Driver Development Wizard,
subroutine interface, 1-6 to 1-7 3-310 3-9
VISA 1/O interface, 1-6 reviewing generated driver files, 3-6
internal design model, 1-8 to 1-12 extended functions and attributes, 3-9
action/status functions, 1-11 function panels, 3-6
application functions, 1-12 include file, 3-9
close function, 1-12 source file, 3-8
component functions, 1-9 to 1-10 .sub file, 3-7 to 3-8
configuration functions, 1-10 using Attribute Editor, 3-9
data functions, 1-11 running preliminary 1/O tests, 3-6
illustration, 1-8 selecting template, 3-5 to 3-6
initialize function, 1-10 Selection Panel (figure), 3-5

utility functions, 1-11to 1-12
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starting, 3-4 Instrument Driver Support Only command,
worksheet for necessary information, Build menu, 5-13
3-3t0 34 instrument driversSee also
instrument driver functionSSee also IVIinstrument drivers.
IVI Library. definition, 2-2
action/status, 1-11 files for instrument drivers, 1-3
adding to function tree, 5-8 to 5-9 help information, 7-4
creating multiple classes (example), historical evolution, 1-1 to 1-2
5-15t0 5-16 operation of, 1-3, 3-19
empty tree or class, 5-8 overview, 1-1
existing tree, 5-9 purpose and use, 1-2to 1-3
application functions, 1-12 Instrument menu
callbacks, 2-8 to 2-9 Function Panel Editor, 6-22
close, 1-12 Function Tree Editor, 5-9 to 5-11
configuration, 1-10 available options, 5-9
cutting and pasting functions and panels Edit command, 5-10 to 5-11
(example), 5-16 to 5-17 Load command, 5-9
data, 1-11 Unload command, 5-9 to 5-10
extended functions, in generated driver instrument simulatiorSeesimulation.
files, 3-9 instrument state caching, state-caching
get/set/check functions, 2-7 to 2-8 instrument-specific attributes
high-level functions constant name for ID, 2-10
implementation of, 2-6 definition, 2-7
IVI driver, 2-6 Intelligent Virtual Instrument driverSee
overview, 2-30 IVI instrument drivers.
VXl plug&play drivers, 2-6 interactive developer interface
initialize, 1-10 definition, 1-5
naming, 5-8 purpose and use, 1-7
required.Seerequired functions for internal design modeSee undeinstrument
instrument drivers. driver architecture.
typesafe functions, 2-7 intrinsic C data types, 3-12
utility, 1-11 to 1-12 invalidation list functions
instrument driver session functions, VI function tree, 11-3
function tree, 11-3 Ivi_AddAttributelnvalidation,
Ivi_Dispose, 11-86 11-13t0o 11-14
Ivi_LockSession, 11-162 to 11-164 Ivi_DeleteAttributelnvalidation, 11-83
Ivi_SpecificDriverNew, 11-219 to 11-221 I/O tests, running from Wizard, 3-6

Ivi_UnlockSession, 11-228
Ivi_ValidateSession, 11-236
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IVI engine channel functions, 11-3
definition, 1-5 check attribute functions, 11-4 to 11-5
interaction with VI instrument drivers, configuration file functions, 11-7
2-3to 2-4 configuration functions, 11-7

purpose and use, 1-6
IVI instrument drivers, 2-1 to 2-3&ee also
attributesjnstrument driveentries;
IVI Library.

default callback functions, 11-6
direct instrument I/O functions, 11-6
dynamic range table functions, 11-5
error information functions, 11-5

attribute callback functions, 2-22 to 2-25
channels, 2-29 to 2-30
comparison precision, 2-18
configuration entries, 2-35 to 2-36
creating and declaring attributes,

2-9t0 2-13
deferred updates, 2-34
definition, 2-1, 2-2
features, 1-2, 2-1to 2-2
functions and attribute model, 2-6 to 2-9
high-level driver functions, 2-30
inherent IVI attributes, 2-36 to 2-50
interaction with IVI engine, 2-3 to 2-4
multithread safety, 2-33 to 2-34
operation, 2-3 to 2-4
operation diagram, 2-4
overview, 2-2 to 2-3
programming, 2-5See also

instrument driver development.
range checking, 2-31
range tables, 2-13 to 2-18
session callback functions, 2-26 to 2-28
simulation, 2-32 to 2-33
state-caching mechanism, 2-19 to 2-22
status checking, 2-31 to 2-32

IVI Library, 11-1 to 11-246See also
instrument driver functions.

attribute creation functions, 11-3

attribute information functions,
11-6to 11-7

caching/status-checking control
functions, 11-5

callback functions, 11-3to 11-4

© National Instruments Corporation 1-17

error reporting, 11-8to 11-12
attributes for reporting, 11-8
error macros, 11-9 to 11-12

functions for accessing attribute

values, 11-9
function reference
Ivi_AddAttributelnvalidation,
11-13to 11-14
Ivi_AddAttributeViAddr,
11-15t0 11-17
Ivi_AddAttributeViBoolean,
11-181to0 11-20
Ivi_AddAttributeVilnt32,
11-21t0 11-23
Ivi_AddAttributeViReal64,
11-24 to 11-27
Ivi_AddAttributeViSession,
11-28t0 11-30
Ivi_AddAttributeViString,
11-31t011-33

Ivi_AddToChannelTable, 11-34

Ivi_Alloc, 11-35to 11-36
Ivi_AttributelsCached, 11-37
Ivi_AttributeUpdatelsPending,
11-38
Ivi_BuildChannelTable,
11-39t0 11-41
Ivi_CheckAttributeViAddr,
11-42t0 11-43
Ivi_CheckAttributeViBoolean,
11-42t0 11-43
Ivi_CheckAttributeVilnt32,
11-42t0 11-43
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Ivi_CheckAttributeViReal64,

11-42t0 11-43
Ivi_CheckAttributeViSession,

11-42t0 11-43
Ivi_CheckAttributeViString,

11-42t0 11-43
Ivi_CheckBooleanRange, 11-44
Ivi_CheckNumericRange,

11-45t0 11-46
Ivi_ClearErrorinfo, 11-47 to 11-48
Ivi_ClearlnstrSpecificErrorQueue,

11-49
Ivi_CoerceBoolean, 11-50
Ivi_CoerceChannelName,

11-51 to 11-52
Ivi_CompareWithPrecision,

11-53to 11-54
Ivi_DefaultBufferedlOCallback,

11-55
Ivi_DefaultCheckCallbackVilnt32,

11-56 to 11-57
Ivi_DefaultCheckCallbackViReal64,

11-58 t0 11-59
Ivi_DefaultCoerceCallback

ViBoolean, 11-60 to 11-61
Ivi_DefaultCoerceCallbackVilnt32,

11-62 to 11-63
Ivi_DefaultCoerceCallback

ViReal64, 11-64 to 11-65
Ivi_DefaultCompareCallback

ViReal64, 11-66 to 11-68
Ivi_DefineClass, 11-69 to 11-70
Ivi_DefineDriver, 11-71to 11-73
Ivi_DefineHardware, 11-74 to 11-75
Ivi_DefineLogicalName,

11-76 to 11-77
Ivi_DefineVinstr, 11-78 to 11-81
Ivi_DeleteAttribute, 11-82
Ivi_DeleteAttributelnvalidation,

11-83
Ivi_DequeuelnstrSpecificError,

11-84t011-85
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Ivi_Dispose, 11-86
Ivi_DisposelnvalidationList, 11-87
Ivi_DisposeLogicalNamesList,
11-88
Ivi_Free, 11-89
Ivi_FreeAll, 11-90
Ivi_GetAttrComparePrecision, 11-91
Ivi_GetAttributeFlags, 11-92
Ivi_GetAttributeName,
11-93t011-94
Ivi_GetAttributeType, 11-95
Ivi_GetAttributeViAddr,
11-96 to 11-98
Ivi_GetAttributeViBoolean,
11-96 to 11-98
Ivi_GetAttributeVilnt32,
11-96 to 11-98
Ivi_GetAttributeViReal64,
11-96 to 11-98
Ivi_GetAttributeViSession,
11-96 to 11-98
Ivi_GetAttributeViString,
11-99t0 11-101
Ivi_GetAttrMinMaxVilnt32,
11-102to 11-103
Ivi_GetAttrMinMaxViReal64,
11-104 to 11-105
Ivi_GetAttrRangeTable,
11-106 to 11-107
Ivi_GetErrorinfo, 11-108 to 11-109
Ivi_GetErrorMessage, 11-110
Ivi_GetlnvalidationList,
11-111to 11-112
Ivi_GetlvilniDir, 11-113
Ivi_GetLogicalNamesList,
11-114 to 11-115
Ivi_GetNextCoercionlinfo,
11-116 to 11-117
Ivi_GetNthAttribute, 11-118
Ivi_GetNthChannelString,
11-119t0 11-120
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Ivi_GetNthLogicalName,
11-121t0 11-122

Ivi_GetNumAttributes, 11-123

Ivi_GetRangeTableNumEntries,
11-124

Ivi_GetSpecificDriverStatusDesc,
11-125t0 11-126

Ivi_GetStoredRangeTablePtr,
11-127to0 11-128

Ivi_GetStringFromTable,
11-129t0 11-130

Ivi_GetUserChannelName,
11-131t0 11-132

Ivi_GetValueFromTable,
11-133t0 11-134

Ivi_GetVilnt32EntryFromCmd
Value, 11-135to0 11-136

Ivi_GetVilnt32EntryFromCoerced
Val, 11-137 to 11-138

Ivi_GetVilnt32EntryFromindex,
11-139to 11-140

Ivi_GetVilnt32EntryFromString,
11-141t0 11-142

Ivi_GetVilnt32EntryFromValue,
11-143t0 11-144

Ivi_GetViReal64EntryFromCmd
Value, 11-145 to 11-146

Ivi_GetViReal64EntryFromCoerced
Val, 11-147 to 11-148

Ivi_GetViReal64EntryFromindex,
11-149t0 11-150

Ivi_GetViReal64EntryFromString,
11-151to0 11-152

Ivi_GetViReal64EntryFromValue,
11-153t0 11-154
Ivi_InstrSpecificErrorQueueSize,
11-155t0 11-156
Ivi_InterchangeCheck, 11-157
Ivi_InvalidateAllAttributes, 11-158
Ivi_InvalidateAttribute,
11-159to 11-160

Ivi_IOSession, 11-161
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Ivi_LockSession, 11-162to 11-164
Ivi_NeedToCheckStatus,
11-165to0 11-166
Ivi_QuerylnstrStatus, 11-167
Ivi_QueuelnstrSpecificError,
11-168to 11-169
Ivi_RangeChecking, 11-170
Ilvi_RangeTableFree, 11-171
Ivi_RangeTableNew,
11-172t0 11-174
Ivi_ReadlInstrData, 11-175to 11-176
Ilvi_ReadToFile, 11-177 to 11-178
Ivi_RestrictAttrToChannels,
11-179to0 11-180
Ivi_SetAttrCheckCallbackViAddr,
11-181t0 11-183
Ivi_SetAttrCheckCallback
ViBoolean, 11-181 to 11-183
Ivi_SetAttrCheckCallbackVilnt32,
11-181t0 11-183
Ivi_SetAttrCheckCallbackViReal64,
11-181t011-183
Ivi_SetAttrCheckCallbackViSession,
11-181t011-183
Ivi_SetAttrCheckCallbackViString,
11-181to0 11-183
Ivi_SetAttrCoerceCallbackViAddr,
11-184t0 11-186
Ivi_SetAttrCoerceCallback
ViBoolean, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
Vilnt32, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
ViReal64, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
ViSession, 11-184 to 11-186
Ivi_SetAttrCoerceCallback
ViString, 11-184 to 11-186
Ivi_SetAttrCompareCallback
ViAddr, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViBoolean, 11-187 to 11-189
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Ivi_SetAttrCompareCallback
Vilnt32, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViReal64, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViSession, 11-187 to 11-189
Ivi_SetAttrCompareCallback
ViString, 11-187 to 11-189
Ivi_SetAttrComparePrecision,
11-190to 11-191
Ivi_SetAttributeFlags,
11-192to 11-193
Ivi_SetAttributeViAddr,
11-194 to 11-197
Ivi_SetAttributeViBoolean,
11-194 to 11-197
Ivi_SetAttributeVilnt32,
11-194 to 11-197
Ivi_SetAttributeViReal64,
11-194 to 11-197
Ivi_SetAttributeViSession,
11-194 to 11-197
Ivi_SetAttributeViString,
11-194 to 11-197
Ivi_SetAttrRangeTableCallback,
11-198to 11-199
Ivi_SetAttrReadCallbackViAddr,
11-200 to 11-202
Ivi_SetAttrReadCallbackViBoolean,
11-200 to 11-202
Ivi_SetAttrReadCallbackVilnt32,
11-200 to 11-202
Ivi_SetAttrReadCallbackViReal64,
11-200 to 11-202
Ivi_SetAttrReadCallbackViSession,
11-200 to 11-202
Ivi_SetAttrReadCallbackViString,
11-200 to 11-202
Ivi_SetAttrWriteCallbackViAddr,
11-203 to 11-205
Ivi_SetAttrWriteCallbackViBoolean,
11-203 to 11-205
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Ivi_SetAttrWriteCallbackVilnt32,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViReal64,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViSession,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViString,

11-203 to 11-205
Ivi_SetErrorinfo, 11-206 to 11-208
Ivi_SetlvilniDir, 11-209
Ivi_SetNeedToCheckStatus,

11-210to 11-211
Ivi_SetRangeTableEnd, 11-212
Ivi_SetRangeTableEntry,

11-213to0 11-214
Ivi_SetStoredRangeTablePtr,

11-215to0 11-216
Ivi_SetVallnStringCallback, 11-217
Ivi_Simulating, 11-218
Ivi_SpecificDriverNew,

11-219to 11-221
Ivi_Spying, 11-222
Ivi_UndefClass, 11-223
Ivi_UndefDriver, 11-224
Ivi_UndefHardware, 11-225
Ivi_UndefLogicalName, 11-226
Ivi_UndefVinstr, 11-227
Ivi_UnlockSession, 11-228
Ivi_Update, 11-229 to 11-231
Ivi_UseSpecificSimulation, 11-232
Ivi_ValidateAttrForChannel,

11-233t0 11-234
Ivi_ValidateRangeTable, 11-235
Ivi_ValidateSession, 11-236
Ivi_WriteFromFile,

11-237 to 11-238
Ivi_WritelnstrData, 11-239
Ivi_WriteRunTimeDefinesToFile,

11-240
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function tree
class or panel, 11-3t0 11-8

description of top-level classes,
11-7to 11-8
structure, 11-2
get attribute functions, 11-4
helper functions, 11-6 to 11-7
inherent attribute accessor functions, 11-6
instrument driver session functions, 11-3
invalidation list functions, 11-3
logical names functions, 11-7
memory allocation functions, 11-6
range table functions, 11-5
range table pointer functions, 11-5
run-time configuration functions, 11-7
set attribute functions, 11-4
set/get/check attribute functions,
11-4to 11-7
status codes, 11-240 to 11-246
common errors and warnings (table),
11-245t0 11-246
default values of defined constants
(table), 11-242
IVI errors and warnings (table),
11-242 to 11-245
ranges (table), 11-241
VISA errors and warnings
(table), 11-246
string callback functions, 11-6
string/value tables functions, 11-6
value manipulation functions, 11-6
Ivi_AddAttributelnvalidation function,
11-13to0 11-14
Ivi_AddAttributeViAddr function,
11-15to0 11-17
Ivi_AddAttributeViBoolean function,
11-18to 11-20
Ivi_AddAttributeVilnt32 function,
11-21t0 11-23
Ivi_AddAttributeViReal64 function,
11-24 to 11-27
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Ivi_AddAttributeViSession function,
11-28t0 11-30
Ivi_AddAttributeViString function,
11-31t0 11-33
Ivi_AddToChannelTable function, 11-34
Ivi_Alloc function, 11-35to 11-36
IVI_ATTR_ATTRIBUTE_CAPABILITIES,
2-38
IVI_ATTR_ATTR_SPY, 2-48 to 2-49
IVI_ATTR_BUFFERED_IO_CALLBACK,
2-38
IVI_ATTR_CACHE, 2-38 to 2-39
IVI_ATTR_CHECK_STATUS_CALLBACK,
2-39
IVI_ATTR_CLASS_MAJOR_VERSION,
2-39
IVI_ATTR_CLASS_MINOR_VERSION,
2-39
IVI_ATTR_CLASS_PREFIX, 2-40
IVI_ATTR_CLASS_REVISION, 2-40
IVI_ATTR_DEFER_UPDATE, 2-40 to 2-41
IVI_ATTR_DRIVER_MAJOR_VERSION,
2-41
IVI_ATTR_DRIVER_MINOR_VERSION,
2-41
IVI_ATTR_DRIVER_REVISION, 2-41
IVI_ATTR_DRIVER_SETUP, 2-41
IVI_ATTR_ENGINE_MAJOR_VERSION,
2-42
IVI_ATTR_ENGINE_MINOR_VERSION,
2-42
IVI_ATTR_ENGINE_REVISION, 2-42
IVI_ATTR_ERROR_ELABORATION, 2-42
IVI_ATTR_FUNCTION_CAPABILITIES,
2-42
IVI_ATTR_GROUP_CAPABILITIES, 2-43
IVI_ATTR_INTERCHANGE_CHECK, 2-43
IVI_ATTR_I/O_SESSION, 2-43
IVI_ATTR_LOGICAL_NAME, 2-44
IVI_ATTR_MODULE_PATHNAME, 2-44
IVI_ATTR_NUM_CHANNELS, 2-44
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IVI_ATTR_OPC_CALLBACK, 2-45
IVI_ATTR_PRIMARY_ERROR, 2-45
IVI_ATTR_QUERY_INSTR_STATUS,
2-451t0 2-46
IVI_ATTR_RANGE_CHECK, 2-46
IVI_ATTR_RECORD_COERCIONS,
2-46 to 2-47
IVI_ATTR_RESOURCE_DESCRIPTOR,
2-47
IVI_ATTR_RETURN_DEFERRED _
VALUES, 2-47
IVI_ATTR_SECONDARY_ERROR, 2-47
IVI_ATTR_SIMULATE, 2-48
IVI_ATTR_SPECIFIC_PREFIX, 2-48
IVI_ATTR_SUPPORTS_WR_BUF_OPER_
MODE, 2-49
IVI_ATTR_UPDATING_VALUES, 2-49
IVI_ATTR_USE_SPECIFIC_SIMULATION,
2-49 to 2-50
IVI_ATTR_VISA RM_SESSION, 2-50
Ivi_AttributelsCached function, 11-37
Ivi_AttributeUpdatelsPending function, 11-38
Ivi_BuildChannelTable function,
11-39to 11-41
Ivi_CheckAttribute functions
optionFlags parameter, 2-8
purpose and use, 2-7
Ivi_CheckAttributeViAddr function,
11-42 t0 11-43
Ivi_CheckAttributeViBoolean function,
11-42to 11-43
Ivi_CheckAttributeVilnt32 function,
11-42 to 11-43
Ivi_CheckAttributeViReal64 function,
11-42 to 11-43
Ivi_CheckAttributeViSession function,
11-42 to 11-43
Ivi_CheckAttributeViString function,
11-42t0 11-43
Ivi_CheckBooleanRange function, 11-44
Ivi_CheckNumericRange function,
11-45t0 11-46
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Ivi_ClearErrorinfo function, 11-47 to 11-48

Ivi_ClearlnstrSpecificErrorQueue
function, 11-49

Ivi_CoerceBoolean function, 11-50

Ivi_CoerceChannelName function,
11-51t0 11-52

Ivi_CompareWithPrecision function,
11-53to 11-54

Ivi_DefaultBufferedlOCallback
function, 11-55

Ivi_DefaultCheckCallbackVilnt32 function,
11-56 to 11-57

Ivi_DefaultCheckCallbackViReal64 function,
11-58 to 11-59

Ivi_DefaultCoerceCallbackViBoolean
function, 11-60 to 11-61

Ivi_DefaultCoerceCallbackVilnt32 function,
11-62t0 11-63

Ivi_DefaultCoerceCallbackViReal64
function, 11-64 to 11-65

Ivi_DefaultCompareCallbackViReal64
function, 11-66 to 11-68
Ivi_DefineClass function, 11-69 to 11-70
Ivi_DefineDriver function, 11-71 to 11-73
Ivi_DefineHardware function, 11-74 to 11-75
Ivi_DefineLogicalName function,
11-76 to 11-77
Ivi_DefineVInstr function, 11-78to 11-81
Ivi_DeleteAttribute function, 11-82
Ivi_DeleteAttributelnvalidation
function, 11-83
Ivi_DequeuelnstrSpecificError function,
11-84 to 11-85
Ivi_Dispose function, 11-86
Ivi_DisposelnvalidationList function, 11-87
Ivi_DisposeLogicalNamesList
function, 11-88
Ivi_Free function, 11-89
Ivi_FreeAll function, 11-90
Ivi_GetAttrComparePrecision function, 11-91

© MNational Instruments Corporation



Ivi_GetAttribute functions
not used in application programs, 2-5
optionFlags parameter, 2-8
Ivi_GetAttributeFlags function, 11-92

Ivi_GetAttributeName function,
11-93t0 11-94

Ivi_GetAttributeType function, 11-95

Ivi_GetAttributeViAddr function,
11-96 t0 11-98

Ivi_GetAttributeViBoolean function,
11-96 to 11-98

Ivi_GetAttributeVilnt32 function,
11-96 to 11-98

Ivi_GetAttributeViReal64 function,
11-96 to 11-98

Ivi_GetAttributeViSession function,
11-96 t0 11-98

Ivi_GetAttributeViString function,
11-99 to 11-101
Ivi_GetAttrMinMaxVilnt32 function,
11-102 to 11-103
Ivi_GetAttrMinMaxViReal64 function,
11-104 to 11-105
Ivi_GetAttrRangeTable function,
11-106 to 11-107
Ivi_GetErrorinfo function, 11-108 to 11-109
Ivi_GetErrorMessage function, 11-110
Ivi_GetlnvalidationList function,
11-111t0 11-112
Ivi_GetlvilniDir function, 11-113
Ivi_GetLogicalNamesList function,
11-114to 11-115
Ivi_GetNextCoercionInfo function,
11-116to 11-117
Ivi_GetNthAttribute function, 11-118

Ivi_GetNthChannelString function,
11-119to 11-120

Ivi_GetNthLogicalName function,
11-121t0 11-122

Ivi_GetNumAittributes function, 11-123
Ivi_GetRangeTableNumEntries
function, 11-124
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Ivi_GetSpecificDriverStatusDesc function,
11-125t0 11-126
Ivi_GetStoredRangeTablePtr function,
11-127to 11-128
Ivi_GetStringFromTable function,
11-129to0 11-130
Ivi_GetUserChannelName function,
11-131t0 11-132
Ivi_GetValueFromTable function,
11-133t0 11-134
Ivi_GetVilnt32EntryFromCmdValue
function, 11-135to 11-136
Ivi_GetVilnt32EntryFromCoercedVal
function, 11-137 to 11-138
Ivi_GetVilnt32EntryFromIndex function,
11-139to 11-140
Ivi_GetVilnt32EntryFromString function,
11-141to 11-142
Ivi_GetVilnt32EntryFromValue function,
11-143to 11-144
Ivi_GetViReal64EntryFromCmdValue
function, 11-145to 11-146
Ivi_GetViReal64EntryFromCoercedVal
function, 11-147 to 11-148
Ivi_GetViReal64EntryFromindex function,
11-149 to 11-150
Ivi_GetViReal64EntryFromString function,
11-151 to 11-152
Ivi_GetViReal64EntryFromValue function,
11-153to 11-154
ivi.ini file, 2-35
Ivi_InstrSpecificErrorQueueSize function,
11-155to 11-156
Ivi_InterchangeCheck function, 11-157
Ivi_InvalidateAllAttributes function, 11-158
Ivi_InvalidateAttribute function,
11-159to 11-160
Ivi_lOSession function, 11-161
Ivi_LockSession function, 11-162 to 11-164
Ivi_NeedToCheckStatus function,
11-165to 11-166
Ivi_QuerylnstrStatus function, 11-167
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Ivi_QueuelnstrSpecificError function,
11-168to 11-169
Ivi_RangeChecking function, 11-170
Ivi_RangeTableFree function, 11-171
Ivi_RangeTableNew function,
11-172to 11-174
Ivi_ReadlnstrData function, 11-175t0 11-176
Ivi_ReadToFile function, 11-177 to 11-178
Ivi_RestrictAttrToChannels function,
11-179to0 11-180
Ivi_SetAttrCheckCallbackViAddr function,
11-181to 11-183
Ivi_SetAttrCheckCallbackViBoolean
function, 11-181 to 11-183
Ivi_SetAttrCheckCallbackVilnt32 function,
11-181to 11-183
Ivi_SetAttrCheckCallbackViReal64 function,
11-181to 11-183
Ivi_SetAttrCheckCallbackViSession function,
11-181to 11-183
Ivi_SetAttrCheckCallbackViString function,
11-181to 11-183
Ivi_SetAttrCoerceCallbackViAddr function,
11-184to 11-186
Ivi_SetAttrCoerceCallbackViBoolean
function, 11-184 to 11-186
Ivi_SetAttrCoerceCallbackVilnt32 function,
11-184to0 11-186
Ivi_SetAttrCoerceCallbackViReal64 function,
11-184to 11-186
Ivi_SetAttrCoerceCallbackViSession
function, 11-184 to 11-186
Ivi_SetAttrCoerceCallbackViString function,
11-184to 11-186
Ivi_SetAttrCompareCallbackViAddr
function, 11-187 to 11-189
Ivi_SetAttrCompareCallbackViBoolean
function, 11-187 to 11-189
Ivi_SetAttrCompareCallbackVilnt32
function, 11-187 to 11-189
Ivi_SetAttrCompareCallbackViReal64
function, 11-187 to 11-189
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Ivi_SetAttrCompareCallbackViSession

function, 11-187 to 11-189
Ivi_SetAttrCompareCallbackViString

function, 11-187 to 11-189
Ivi_SetAttrComparePrecision function,

11-190 to 11-191
Ivi_SetAttribute functions

not used in application programs, 2-5
optionFlags parameter, 2-8

Ivi_SetAttributeFlags function,

11-192 to 11-193
Ivi_SetAttributeViAddr function,

11-194to 11-197
Ivi_SetAttributeViBoolean function,

11-194 to 11-197
Ivi_SetAttributeVilnt32 function,

11-194to 11-197
Ivi_SetAttributeViReal64 function,

11-194 to 11-197
Ivi_SetAttributeViSession function,

11-194 to 11-197
Ivi_SetAttributeViString function,

11-194 to 11-197
Ivi_SetAttrRangeTableCallback function,

11-198 to 11-199
Ivi_SetAttrReadCallbackViAddr function,

11-200 to 11-202
Ivi_SetAttrReadCallbackViBoolean function,

11-200 to 11-202
Ivi_SetAttrReadCallbackVilnt32 function,

11-200 to 11-202
Ivi_SetAttrReadCallbackViReal64 function,

11-200 to 11-202
Ivi_SetAttrReadCallbackViSession function,

11-200 to 11-202
Ivi_SetAttrReadCallbackViString function,

11-200 to 11-202
Ivi_SetAttrwWriteCallbackViAddr function,

11-203 to 11-205
Ivi_SetAttrWriteCallbackViBoolean function,

11-203 to 11-205
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Ivi_SetAttrWriteCallbackVilnt32 function,
11-203to 11-205

Ivi_SetAttrWriteCallbackViReal64 function,
11-203 to 11-205

Ivi_SetAttrwWriteCallbackViSession function,
11-203 to 11-205

Ivi_SetAttrWriteCallbackViString function,
11-203 to 11-205

Ivi_SetErrorinfo function, 11-206 to 11-208

Ivi_SetlvilniDir function, 11-209

Ivi_SetNeedToCheckStatus function,
11-210to 11-211

Ivi_SetRangeTableEnd function, 11-212

Ivi_SetRangeTableEntry function,
11-213t0 11-214

Ivi_SetStoredRangeTablePtr function,

11-215t0 11-216
Ivi_SetVallnStringCallback function, 11-217
Ivi_Simulating function, 11-218
Ivi_SpecificDriverNew function,

11-219to0 11-221
Ivi_Spying function, 11-222
Ivi_UndefClass function, 11-223
Ivi_UndefDriver function, 11-224
Ivi_UndefHardware function, 11-225
Ivi_UndefLogicalName function, 11-226
Ivi_UndefVInstr function, 11-227
Ivi_UnlockSession function, 11-228
Ivi_Update function, 11-229 to 11-231
Ivi_UseSpecificSimulation, 11-232
Ivi_UseSpecificSimulation function, 11-232
IVI_VAL_ALWAYS_CACHE flag, 2-11
IVI_VAL_COERCEABLE_ONLY_BY_

INSTR flag, 2-12
IVI_VAL_COERCED range tables, 2-14
IVI_VAL_DISCRETE range tables, 2-14
IVI_VAL_DONT_CHECK_STATUS

flag, 2-13
IVI_VAL_DONT_RETURN_DEFERRED_

VALUE flag, 2-12
IVI_VAL_FLUSH_ON_WRITE flag, 2-12
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IVI_VAL_HIDDEN flag, 2-11
IVI_VAL_MULTI_CHANNEL flag, 2-12
IVI_VAL_NEVER_CACHE flag, 2-11
IVI_VAL_NO_DEFERRED_UPDATE
flag, 2-11
IVI_VAL_NOT_READABLE flag, 2-11
IVI_VAL_NOT_SUPPORTED flag, 2-11
IVI_VAL_NOT_USER_READABLE
flag, 2-11
IVI_VAL_NOT_USER_WRITABLE
flag, 2-11
IVI_VAL_NOT_WRITABLE flag, 2-11
IVI_VAL_RANGED range tables, 2-14
IVI_VAL_USER_CALLBACKS_FOR_
SIMULATION flag, 2-12
IVI_VAL_WAIT_FOR_OPC_AFTER_
WRITES flag, 2-12
IVI_VAL_WAIT_FOR_OPC_BEFORE_
READS flag, 2-12
Ivi_ValidateAttrForChannel function,
11-233t0 11-234
Ivi_ValidateRangeTable function, 11-235
Ivi_ValidateSession function, 11-236

Ivi_WriteFromFile function,
11-237to 11-238

Ivi_WritelnstrData function, 11-239

Ivi_WriteRunTimeDefinesToFile
function, 11-240

L

Load command, Instrument menu, 5-9
lock/unlock session functions
Ivi_LockSession, 11-162to 11-164
Ivi_UnlockSession, 11-228
overview, 1-12
programming considerations, 2-5
logical name functions
function tree, 11-7
Ivi_DisposelLogicalNamesList, 11-88
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Ivi_GetLogicalNamesList,
11-114 to 11-115

Ivi_GetNthLogicalName,
11-121to 11-122

manual.Seedocumentation.
memory allocation functions
function tree, 11-6
Ivi_Alloc, 11-35t0 11-36
Ivi_Free, 11-89
Ivi_FreeAll, 11-90
Message command, Create menu, 6-21
message controls, 6-21
meta data types, 3-13 to 3-14
Any Array, 3-13
Any Type, 3-13to 3-14
definition, 3-13
Numeric Array, 3-13
Var Args, 3-14
Microsoft Windows DLLsSee
Windows DLLs.
models for instrument driverSee
instrument driver architecture.
Move buttons, Edit Driver Attributes
dialog box, 4-5
moving controls, 6-25
multithread safety, IVI instrument drivers,
2-331t0 2-34

names
files for instrument drivers, 1-3
functions for instrument drivers, 5-8
instrument drivers, 3-3, 5-8

New command, File menu, 5-1

Numeric Array data type, 3-13

Numeric command, Create menu,

6-16 to 6-18
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numeric controls

control label, 6-17

Create Numeric Control dialog box,
6-16 to 6-18

creating, 6-16 to 6-18

data type, 6-17

default value, 6-17

definition, 6-16

display format, 6-18

Edit Value Set dialog box, 6-18

increment and decrement values, 6-18

maximum value, 6-18

minimum value, 6-18

parameter position, 6-17

0

Object Description Language (.odl) file,
generating, 5-13
ODL file, generating, 5-13
online help Seehelp information.
Open command, File menu, 5-1
Operate Function Panel command,
Options menu, 6-24
operation complete callback, 2-26
Options menu
Function Panel Editor, 6-23 to 6-24
Data Types command, 6-23 to 6-24
Default Panel Size command, 6-24
Edit Data Type List dialog box,
6-23 to 6-24
Edit Function Tree command, 6-24
Operate Function Panel
command, 6-24
Panels Movable command, 6-24
Toggle Scroll Bars command, 6-24
Toolbar command, 6-24
Function Tree Editor, 5-12 to 5-14
Create DLL Project command, 5-13
Generate DLL Make File
command, 5-12
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Generate Documentation
command, 5-12
Generate Function Prototypes
command, 5-12
Generate ODL File command, 5-13
Generate Windows Help
command, 5-12
Help Style command, 5-12
Transfer Window Help to Function
Help command, 5-12
VXIplug&playStyle command,
5-13 to 5-14
Output command, Create menu, 6-19
output controls, 6-19
control label, 6-19
control width, 6-19
Create Output Control dialog box, 6-19
data type, 6-19
definition, 6-19
display format, 6-19
parameter position, 6-19

P

Panels Movable command,
Options menu, 6-24
parameters for instrument drive&ee also
data types.
defining, 3-11
input and output parameters, 3-17
Paste Above command, Edit menu, 5-5
Paste Below command, Edit menu, 5-5
Paste command, Edit menu, 6-4
pasting
controls (example), 6-32 to 6-33
functions and panels (example),
5-16 to 5-17
help text, 7-9to 7-11
precision of floating point numbers, 2-18.
See alsa@omparison precision functions.
prefix for instrument driver names, 3-3
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Prefix_CheckAttribute functions, 2-7
Prefix_close function, 9-10 to 9-11
Prefix_error message function, 9-20 to 9-21
Prefix_error_query function, 9-17 to 9-19
Prefix_GetAttribute functions, 2-7
Prefix_init function

programming considerations, 2-5

purpose and use, 9-3to 9-5
Prefix_initWithOptions function

programming considerations, 2-5

purpose and use, 9-6 to 9-7
Prefix_lviClose function, 9-12
Prefix_lvilnit function, 9-8 to 9-9
Prefix_LockSession function, 2-5
Prefix_reset function, 9-13 to 9-14
Prefix_revision query function, 9-22 to 9-23
Prefix_self test function, 9-15 to 9-16
Prefix_SetAttribute functions, 2-7
Prefix_UnLockSession function, 2-5
programmatic developer interface

definition, 1-5

purpose and use, 1-7
programming instrument driverSee

instrument driver development.

R

range checking
definition, 2-3
purpose and use, 2-31
range table functions
function tree, 11-5

Ivi_GetAttrRangeTable,
11-106 to 11-107

Ivi_GetRangeTableNumEntries, 11-124

Ivi_GetVilnt32EntryFromCmdValue,
11-135t0 11-136

Ivi_GetVilnt32EntryFromCoercedVal,
11-137t0 11-138

Ivi_GetVilnt32EntryFromindex,
11-139to 11-140
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Ivi_GetVilnt32EntryFromString,
11-141to 11-142
Ivi_GetVilnt32EntryFromValue,
11-143to 11-144
Ivi_GetViReal64EntryFromCmdValue,
11-145to0 11-146
Ivi_GetViReal64EntryFromCoercedVal,
11-147 to 11-148
Ivi_GetViReal64EntryFromindex,
11-149to 11-150
Ivi_GetViReal64EntryFromString,
11-151 to 11-152
Ivi_GetViReal64EntryFromValue,
11-153to 11-154
Ivi_ValidateRangeTable, 11-235
purpose and use, 2-25

range table pointer functionSee also

dynamic range table functions.

Ivi_GetStoredRangeTablePtr,
11-127 to 11-128

Ivi_SetStoredRangeTablePtr,
11-215t0 11-216

range tables, 2-13 to 2-18

coerced range table example, 2-16

default check and coerce callbacks,
2-17 to 2-18

discrete range table example, 2-15

IVI_VAL_COERCED, 2-14

IVI_VAL_DISCRETE, 2-14

IVI_VAL_RANGED, 2-14

ranged range table example, 2-16

static and dynamic, 2-17

structures, 2-13 to 2-15

ranged range tables
example, 2-16
IVI_VAL_RANGED, 2-14
read callback functions
Ivi_SetAttrReadCallbackViAddr,
11-200to 11-202
Ivi_SetAttrReadCallbackViBoolean,
11-200 to 11-202
Ivi_SetAttrReadCallbackVilnt32,
11-200to 11-202
Ivi_SetAttrReadCallbackViReal64,
11-200to 11-202
Ivi_SetAttrReadCallbackViSession,
11-200to 11-202
Ivi_SetAttrReadCallbackViString,
11-200to 11-202
purpose and use, 2-22 to 2-23
Reattach Program command, Edit Instrument
dialog box, 5-10to 5-11
Replace command, Edit menu
Function Panel Editor, 6-6
Function Tree Editor, 5-5
required functions for instrument drivers.
See alsspecificPrefix functions.
categories of functions, 9-1 to 9-2
list of functions, 2-6, 3-18
overview, 9-2
reset function
definition, 1-11
Prefix_reset, 9-13 to 9-14
Return Value command, Create menu, 6-20
return value controls, 6-20
control label, 6-20

Range Tables button, Edit Driver Attributes control width, 6-20

dialog box, 4-5 _ _ Create Return Value Control
Range Tables dialog box, Attribute Editor, dialog box, 6-20
4-10to0 4-13

data type, 6-20
definition, 6-20
display format, 6-20
return values, instrument driver
functions, 3-17

Edit Range Table dialog box, 4-11 to 4-13
illustration, 4-10
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reviewing generated driver fileSee
generated driver files, reviewing.
revision query function
definition, 1-11
Prefix_revision query, 9-22 to 9-23
Ring command, Create menu, 6-14 to 6-16
ring controls.See alsddit Label/Value Pairs
dialog box.

adding label and value to ring control list,
6-151t0 6-16

control label, 6-14
control width, 6-15

Create Ring Control dialog box,
6-14 to 6-15

creating, 6-14 to 6-16

data type, 6-14

default value, 6-14

definition, 6-14

Edit Label/Value Pairs dialog box,
6-15 to 6-16

parameter position, 6-14

run-time configuration functions

function tree, 11-7

Ivi_DefineClass, 11-69 to 11-70

Ivi_DefineDriver, 11-71 to 11-73

Ivi_DefineHardware, 11-74 to 11-75

Ivi_DefineLogicalName, 11-76 to 11-77

Ivi_DefineVinstr, 11-78 to 11-81

Ivi_UndefClass, 11-223

Ivi_UndefDriver, 11-224

Ivi_UndefHardware, 11-225

Ivi_UndefLogicalName, 11-226

Ivi_UndefVinstr, 11-227

Ivi_WriteRunTimeDefinesToFile, 11-240

S

Select Attribute Constant dialog box, 3-7

self-test functionRrefix_self test function),
9-151t0 9-16
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session callback functions, 2-26 to 2-28
buffered I/O callback, 2-27 to 2-28
check status, 2-26 to 2-27
definition, 1-12
instruments without error queues, 2-27
operation complete callback, 2-26

session info attributes, 2-36

session I/O attributes, 2-36

sessions, initializing, 2-5

set attribute functions
function tree, 11-4
Ivi_SetAttributeViAddr,

11-194 to 11-197
Ivi_SetAttributeViBoolean,
11-194 to 11-197
Ivi_SetAttributeVilnt32,
11-194 to 11-197
Ivi_SetAttributeViReal64,
11-194 to 11-197
Ivi_SetAttributeViSession,
11-194 to 11-197
Ivi_SetAttributeViString,
11-194 to 11-197

set check callback functionSee

check callback functions.

set coerce callback functiorsee

coerce callback functions.

set compare callback functior&ee

compare callback functions.

set read callback functionSee

callback functions.

set write callback functionSee

callback functions.

set/get/check attribute functions, IVI,

11-4to 11-7
Show Info command, Edit Instrument
dialog box, 5-10

simulation
definition, 2-3
overview, 1-2
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preventing instrument 1/O during
(note), 2-33
purpose and use, 2-32 to 2-33
Slide command, Create menu, 6-9 to 6-11
slide controls
adding labels and values to slide control
list, 6-11
control label, 6-10
Create Slide Control dialog box,
6-9 to 6-10, 6-28
creating, 6-9to 6-11, 6-28
data type, 6-10
default value, 6-10
definition, 6-9
Edit Label/Value Pairs dialog box,
6-10 to 6-11, 6-28, 6-31
parameter position, 6-10
source file, generated by Instrument Driver
Development Wizard
categories of functions in, 3-8
reviewing, 3-8
state-caching, IVI, 2-19 to 2-23ee also
caching/status-checking control functions.
definition, 2-3
enabling and disabling, 2-21 to 2-22
initial instrument state, 2-19
instrument coerce values, 2-21
invalidation of attributes
by changing one attribute, 2-20
by changing two attributes, 2-20
overview, 1-2, 2-19
setting/getting values of two attributes
with one command, 2-20 to 2-21
special cases, 2-19
static range tables, 2-17
status checking
check status callback, 2-26 to 2-27
purpose and use, 2-31 to 2-32
status checking functions, 1-13ee also
caching/status-checking control functions.
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status codes, IVI Library, 11-240 to 11-246
common errors and warnings (table),
11-245to 11-246
default values of defined constants
(table), 11-242
IVI errors and warnings (table),
11-242 to 11-245
ranges (table), 11-241
VISA errors and warnings (table), 11-246
status query, definition, 2-3
string callback function
(lvi_SetVallnStringCallback), 11-217
string/value table functions
function tree, 11-6
Ivi_GetStringFromTable,
11-1291t0 11-130
Ivi_GetValueFromTable,
11-133t0 11-134
structures, for range tables, 2-13 to 2-15
.sub file
definition, 1-3
generated by Instrument Driver
Development Wizard, reviewing,
3-7t0 3-8
subroutine interface
definition, 1-5
purpose and use, 1-6 to 1-7

T

technical support, A-1 to A-2
telephone and fax support numbers, A-2
template for instrument driver, selecting,
3-5t0 3-6
testing instrument drivers
procedure, 3-20
running preliminary 1/O tests from
Wizard, 3-6
To Definition command, Tools menu
Function Panel Editor, 6-22
Function Tree Editor, 5-11
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Toggle Scroll Bars command,
Options menu, 6-24
Toolbar command, Options menu, 6-24
Tools menu
Function Panel Editor
Create IVI Instrument Driver
command, 3-4, 6-22
Edit Instrument Attributes
command, 6-22
Enable Auto Replace command, 6-22
Generate Source for Function Tree
command, 6-22
Go to Declaration command, 6-22
Go to Definition command, 6-22
Function Tree Editor
Create IVI Instrument Driver
command, 5-11
Edit Instrument Attributes
command, 5-11
Enable Auto Replace command, 5-11
Generate IVI C++ Wrapper
command, 5-11
Generate Source for Function Tree
command, 5-11
Go to Declaration command, 5-11
Go to Definition command, 5-11
Help Editor dialog box, 7-4
Transfer Window Help to Function Help
command, Options menu, 5-12
typesafe functions, 2-7

U

Unload command, Instrument menu,
5-9t0 5-10

unlock session functionSee
lock/unlock session functions.

user options attributes, 2-36
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user-defined data types, 3-14 to 3-15
array data types, 3-15
creating, 3-14 to 3-15
VISA data types, 3-16 to 3-17
utility functions
Prefix_error message, 9-20 to 9-21
Prefix_error_query, 9-17 to 9-19
Prefix_reset, 9-13 to 9-14
Prefix_revision query, 9-22 to 9-23
Prefix_self test, 9-15 to 9-16
types of, 1-11 to 1-12

v

value manipulation functions
function tree, 11-6
Ivi_CheckBooleanRange, 11-44
Ivi_CheckNumericRange, 11-45 to 11-46
Ivi_CoerceBoolean, 11-50
Ivi_CompareWithPrecision,
11-53t0 11-54
value table functionsSee
string/value table functions.
Var Args data type, 3-14
version info attributes, 2-37
VIBoolean[ ] data type (table), 3-16
VIBoolean data type (table), 3-16
VIChar[ ] data type (table), 3-16
viCheckAlloc macro, 11-10
viCheckErr macro, 11-10
viCheckErrElab macro, 11-10
viCheckParm macro, 11-11
View menu, Function Panel Editor, 6-21
VIInt16[ ] data type (table), 3-16
VIInt16 data type (table), 3-16
VIInt32[ ] data type (table), 3-16
VIInt32 data type (table), 3-16
VIReal64][ ] data type (table), 3-16
VIReal64 data type (table), 3-16
VIRsrc data type (table), 3-16
virtual channel names, 2-29
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Virtual Instrumentation Software ()
Architecture SeeVISA 1/O interface.

VISA data types

how to use, 3-16

list of types (table), 3-16

purpose and use, 3-16 to 3-17
VISA I/O interface

definition, 1-5

errors and warnings (table), 11-246

purpose and use, 1-6
VISession data type (table), 3-16
VIStatus data type (table), 3-16

Window Help command, Edit menu, 6-7
Window menu
Function Panel Editor, 6-22
Function Tree Editor, 5-12
Help Editor dialog box, 7-4
Windows DLLs
Create DLL Project command,
Options menu, 5-13
Generate DLL Make Files command,
Options menu, 5-12
VXIplug&playStyle command,

VXI plugé&play instrument driver Options menu, 5-13 to 5-14
high-level functions, 2-6 wrappers for IVI Library functions, 9-2
historical evolution of instrument drivers, write callback functions

1-1t01-2 Ivi_SetAttrWriteCallbackViAddr,
VXIplug&playStyle command, 11-203 to 11-205
Options menu, 5-13t05-14 Ivi_SetAttrWriteCallbackViBoolean,
default settings 11-203 to 11-205
Advanced dialog box, 5-14 Ivi_SetAttrWriteCallbackVilnt32,
Create Distribution Kit 11-203 to 11-205
dialog box, 5-14 Ivi_SetAttrWriteCallbackViReal64,
Create Dynamic Link Library 11-203 to 11-205
dialog box, 5-13 Ivi_SetAttrWriteCallbackViSession,
Instrument Driver Support Only 11-203to 11-205
command, 5-13 Ivi_SetAttrWriteCallbackViString,
effects on DLL project, 5-13 11-203 to 11-205

purpose and use, 2-23
write/read instrument data functions, 1-12
writing instrument driversSee

instrument driver development.
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