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NI Announces the Latest Release of LabVIEW!
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“With Express Vls, programming time is reduced while
providing a convenient and flexible way of configuring
measurement tasks. Simpler really is better.”

— Gordon Murray, L-3 Communications

“LabVIEW 7 breaks the barrier between dataflow
and event-driven programming. The improved
event structure and the added support for user-
defined events greatly expand the capabilities of
the G language.”

— Nicola Chiari, SIDeA S.p.A.

“Not only did [LabVIEW 7 Express] features such as
Express Vls and the new data acquisition framework
help us reduce development time, they made it easy
for colleagues who had never used LabVIEW to step
in and begin programming immediately.”

— Albert Geven, Royal Philips Electronics

Attend NIWeek 2003 to learn more about LabVIEW 7 Express!
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Introducing LabVIEW 7 Express

Build Measurement Applications
in Seconds with Express Vls

e Implement frequently used measurement functionality with
easy-to-use interactive VIs
e Simply configure your applications with a few mouse clicks
e Take advantage of more than 40 Express VIs included in the new release

Dramatic Performance Increase for Data Acquisition
with LabVIEW and NI-DAQ

e Define sophisticated data acquisition tasks in seconds with the DAQ Assistant

e Automatically generate LabVIEW code from interactive dialogs for
low-level customization

e Control multiple data acquisition processes simultaneously with
multithreaded data acquisition applications

e Perform 50 kHz single-point I/O 20 times faster than previous versions of NI-DAQ

Connect and Control Instruments Easily with the
Interactive Instrument I/0 Assistant

e Increase efficiency by auto-parsing data from instruments
e [nteractively view data from your instruments to minimize programming
e Save time by automatically formatting instrument responses into LabVIEW data types
e Increase your flexibility by building reusable sequences of commands for
your instruments

Streamlined Development Environment Makes
Programming Measurements Easy

e Never start from scratch with VI templates, design patterns, and more than
500 included examples
e Create custom graphical user interfaces easily with properties pages for
front panel objects
e Interactively debug applications with conditional breakpoints and custom probes
e Create robust, maintainable code faster with automatic wire-routing and wire cleanup

“Express Vls give me a convenient one-step
alternative...for some of my commonly used
LabVIEW functions.”

— Ashish Khanna, Cisco Systems

Add-0On Modules Extend
LabVIEW to New Areas

>

LabVIEW Real-Time Module
Combine the ease of graphical
development with the determinism
of a real-time system.

=

LabVIEW Datalogging and
Supervisory Control Module
Take advantage of the power
of graphical development for
creating distributed monitoring
and control applications.

Bl

LabVIEW FPGA Module

Use graphical development

to configure custom I/O on an
FPGA with the LabVIEW FPGA
Module and NI reconfigurable
I/0 hardware.

LabVIEW PDA Module
Take LabVIEW anywhere on your
Microsoft Pocket PC or Palm OS PDA.

T

Special LabVIEW Edition
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Productivity You Can Measure
with LabVIEW 7 Express

With more engineering in LabVIEW 7 Express than any other release, National Instruments
introduces a new level of productivity in LabVIEW graphical programming. LabVIEW 7 Express
delivers a powerful, flexible development tool in an easy-to-navigate environment. Major
innovations, including configuration-based VIs, interactive measurements requiring no
programming, tools for advanced applications, performance improvements, and more
LabVIEW deployment targets, result in measurable productivity gains.
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Inside NI I

The Next Generation of LabVIEW

With LabVIEW 7 Express,
National Instruments is
proud to bring you the next
generation of breakthrough
innovation in graphical
programming. This release,
the culmination of hundreds
of man-years of intense
engineering effort, creates

a cleaner, faster, more
interactive graphical
programming approach.

The new set of Express
technologies can be summed
up in one primary philosophy
- simpler is better. As a result
of this focus on simplifying tasks, LabVIEW 7
Express makes it easier for people to get up
the learning curve faster. But just as
important, our customers who have used
LabVIEW for years gain a powerful new
environment with configuration tools that
generate high-performance, clear block
diagrams, new programming constructs, and
programming architecture templates that
deliver significant gains in productivity over
any previous version of LabVIEW.

Since the invention of LabVIEW in 1986,
subsequent releases have always introduced
continuous improvement with new features,
technology, and tools. LabVIEW 7 Express
is no exception, with features such as the
tree control, the feedback node, and more.
But not since we introduced LabVIEW on
Windows have we made such revolutionary
improvements to the usability of the language
itself, driving a new vector of productivity
for graphical programming.

LabVIEW continues to serve a spectrum
of developer needs from rapid prototyping
to large systems development and deployment.
Over the years, we've learned a lot from
you about what works and what doesn’t for
data acquisition, instrument control, process
automation, and signal processing. Based
on that information, we created LabVIEW 7
Express. We created a new set of VIs that you
can program using configuration dialogs. We
created automatic tool selection, automatic
routing of wires, and automatic code generation
from wizards. We created NI-DAQ 7, which
retains full backwards compatibility with
NI-DAQ 6.x, while simultaneously delivering

The LabVIEW 7 Express R&D team, comprised of more than 120 engineers,
spent hundreds of man-years creating the newest version of LabVIEW.

a new API that dramatically simplifies
difficult data acquisition tasks. We created
an Instrument I/0 Assistant that autoparses
messages, eliminating 90 percent of all
instrument control programming with point-
and-click steps.

A strong fundamental core language
enables us to develop a new, easier to use,
and yet more powerful interface to the
development of measurement and automation
systems. We have renovated LabVIEW with
a new and better interface, while retaining
all the performance and flexibility of the
language as it has always been and
continues to be.

With LabVIEW 7 Express, you also can
take on a new arena of distributed systems
development using commercial technology
including PDAs, RTOSs, FPGAs, and other
embedded targets. The LabVIEW revolution
continues beyond desktop PC-based systems
into real-time and embedded applications,
balancing ease of use with high flexibility
and performance to engineers from diverse
backgrounds with diverse needs. With
LabVIEW 7 Express, you are not only an
order of magnitude more competitive than
an engineer using a script or text-based
software package....you are several times
more productive than an engineer using
previous versions of LabVIEW. =

John Graff, VP Marketing
E-Mail john.graff@ni.com

I ni.com
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NI and JDSU Enhance Photonics Development

Developing today’s automated systems
requires reduced development time and
increased system performance. Having
quality system elements alone is not enough
to achieve these goals - in addition, these
elements must integrate seamlessly to ensure
the highest productivity. To meet performance
requirements for automating photonics systems,
JDS Uniphase (JDSU) and National Instruments
have combined forces by integrating the JDSU
Multiple Application Platform (MAP) optical
acquisition and conditioning test system with
the analysis and presentation strength of NI
LabVIEW software.

The combination of these products results
in such seamless photonics development that
JDSU not only uses LabVIEW, but also

The Best of Both —

MAP and LabVIEW

The MAP easily integrates with LabVIEW
using ActiveX controls and the software’s
ActiveX interface. LabVIEW simplifies
analysis and presentation of the photonics
measurement data that the MAP acquires
in photonics test and process monitoring
applications, such as components and
subsystems, optical amplifiers, 10 Gb
transponders, and network line cards.
The graphical development environment
of LabVIEW lends itself to JDSU’s modular
platform because customers can quickly and
easily link or coordinate the capabilities
of several modules to create high-level
functions, or subVlIs. Users can integrate
these subVIs into
larger, automated

JDSU not only uses LabVIEW, but also recommends
its customers use LabVIEW with the JDSU MAP
system for seamless photonics development.

recommends its customers use LabVIEW
with the JDSU MAP system. With their
endorsement of LabVIEW, JDSU states
that customers can now spend more time
designing optical test and measurement
systems and less time reinventing analysis
software packages.

bopmzmrd | -

systems, dragging
and dropping them
into different
applications or
running them

on their own.

For instance, a user might link a laser
module and a power meter to create a virtual
insertion loss/return loss module or matching
power meter and tunable filter. In another
case, a user could match a power meter and
tunable filter, creating a virtual instrument
that measures optical signal-to-noise ratio.

AL
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NI LabVIEW simplifies analysis and presentation of the photonics measurement data that the JOSU MAP
system acquires in photonics test and process monitoring applications.

National Instruments « (512) 683-0100 « ni.com

The JDSU MAP system combines optical and
electro-optical measurements in a single platform.

The user then can take advantage of the
presentation and analysis tools within LabVIEW.
The software’s open graphical development
environment lends itself to rapid prototyping
and easily adding new test functionality with
the addition of new hardware.

The MAP environment offers photonics
technology in a format more than two-thirds
smaller than bench-top equivalents. A
full-featured, modular test system, the
MAP combines optical and electro-optical
measurements in a single platform. The
MAP’s modularity, with hot-swappable and
interoperable cassettes, facilitates manufacturing
flexibility and minimizes down time. This
makes it a significant contributor to decreasing
the costs of photonics manufacturing.

Common Applications for

the MAP and LabVIEW

Applications for the combined technology

of the MAP and LabVIEW include photonics
signal conditioning and routing applications,
such as switching level control and the state
of polarization control. To assist users in their
photonics application development, JDSU
plans to expand the breadth of its training
and support materials to help users implement
the MAP applications in LabVIEW.

With today’s emphasis on automation
in the photonics arena, JDSU and National
Instruments are working together to simplify
system development and increase productivity
by integrating key technologies. =

To learn more about LabVIEW, visit
ni.com/info and enter nsi3302.

I ni.com/labview
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Productivity You Can Measure with LabVIEW 7 Express

continued from page 1

Before LabVIEW, measurement application
developers had to make a tradeoff between
the flexibility and scalability of traditional
programming languages and the ease of use
and interactivity of configuration-based tools.
With advancements such as Express VIs,
measurement I/O assistants, and increased
deployment targets, LabVIEW 7 Express closes
the gap between power and ease of use.

Streamlined Development

with Express Vis

LabVIEW 7 Express dramatically reduces
learning and development time with new
tools such as Express VIs, application
templates, and an intelligent development
environment. Created for the most common
test and measurement applications, Express
VIs encapsulate measurement functionality
in easy-to-use, interactive VIs. Simply drop
an Express VI on the LabVIEW block diagram
and use the properties page to configure your
acquisition, analysis, or presentation function
with a few mouse clicks. More than 30 powerful
Express VIs streamline your development with
functionality ranging from data acquisition to
instrument control and measurement analysis
to file I/0.

LabVIEW 7 Express also includes built-in
application templates and design patterns to
give you a starting point for new applications.
You can use the Web-integrated Example
Finder to search LabVIEW for more than 500
shipping examples or expand your search
to the Internet for thousands more example
VIs. Tell the Example Finder what hardware
you have, and it will filter your search
results to the relevant example code for
your application, streamlining your search
to produce only the pertinent results. You
also can create your own templates to share
with other LabVIEW developers.

In addition, you gain several significant
enhancements to the development environment
to reduce VI development time. Updates to
the AutoTool, first introduced in LabVIEW
6.1, significantly enhance your ability to
quickly develop both front panels and
graphical code by always selecting the
appropriate tool. A new customizable
alignment grid makes object alignment

4
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Express Vls reduce learning and development time by
encapsulating common measurement functionality in
interactive dialogs.

simple, and intuitive icons for front panel
object terminals on the block diagram
graphically correspond to their front panel
counterparts. You also can easily customize
front panel objects with new property pages
that consolidate front panel attributes into
simple configuration dialogs.

Finally, two new structures in LabVIEW 7
Express improve the readability of your code.
With the new flat sequence structure, you
can lay out your sequence like a filmstrip,

The new flat sequence structure makes it easier to
visualize the data flow.

rather than stacking it, which makes it easier
to visualize and document the data flow. The
new feedback node provides an additional
mechanism for passing data between loop
iterations. Identical
in function to

fie= the shift register,

= the feedback

node is visually
more intuitive,
particularly for
applications
incorporating
closed-loop control.

A more intuitive feedback
node passes data between
loop interactions.

Interactive Instrument 1/0
and Measurements
While LabVIEW has always simplified the
data acquisition process, LabVIEW 7 Express
extends I/O compatibilities with several tools
designed to streamline data acquisition and
instrument control. With a redesigned
NI-DAQ driver framework and two new
interactive assistants for data acquisition
and instrument control, you now can take
measurements and analyze the data faster.
The assistants are a new type of VI that
include a step-by-step guide for configuring,
testing, and programming measurement
tasks that can automatically generate code
for customization. With the new DAQ
Assistant, you can quickly configure your
data acquisition tasks to include custom
timing, scaling, and triggering with no

Bl
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Use the DAQ Assistant to quickly configure data
acquisition tasks.

National Instruments « (512) 683-0100 « ni.com



Use the Instrument I/0 Assistant to take quick
measurements and develop simple instruments.

programming, and the code it generates
is higher performance than before.
With the new Instrument I/O Assistant,
you can communicate directly with your
GPIB, Ethernet, USB, RS-232/485, PXI,
and VXI instruments. You can use this
interactive wizard to prototype your
instrument control system, take quick
measurements, and even develop simple

c—

flexibility in controlling what events to track
and respond to depending on the context of
your application.

LabVIEW 7 Express also gives you a new
utility, the subpanel, for creating sophisticated
user interfaces. With subpanels, you can embed
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A new native tree control expands the flexibility of
your user interface design.

active VI front panels in the interfaces
of top-level VIs to create a modular yet
seamless user interface. The

With advancements such as Express Vs,
measurement l/0 assistants, and increased
deployment targets, LabVIEW 7 Express
closes the gap between power and ease of
use, increasing productivity for all users.

instrument drivers. Furthermore, LabVIEW
7 Express provides more than 400 built-in
measurement analysis functions and many
Express VIs designed specifically for quickly
extracting useful information from any set
of acquired data.

Powerful Tools for

Programming Architecture

In addition to making the LabVIEW
environment and measurement tools more
intelligent and easier to use, we have added
new functionality for advanced application
design, sophisticated user interface design,
and graphical debugging.

The first of these powerful tools is the
Event Structure. In LabVIEW 7 Express, the
Event Structure is fortified with user-defined
and dynamic event capabilities. With user-
defined events you now can fire events
programmatically instead of relying solely
on user inputs to the interface. Additionally,
dynamic event registration gives you increased

National Instruments « (512) 683-0100 « ni.com

subpanel is particularly useful
for large applications with
requirements for advanced user
interfaces. A new native tree
control further expands the
flexibility of your user interface
design with this commonly
requested technology. Finally,
you can use new conditional breakpoints or
design your own custom probes to prototype
and debug your applications.

New FPGA and PDA

Deployment Options

With LabVIEW 7 Express, you can take
advantage of advanced technology
deployment options for FPGAs and PDAs.
Using the LabVIEW FPGA Module with NI

You now can extend your LabVIEW programs to PDAs.

over

reconfigurable 1/0 hardware, you can draw
hardware logic to implement advanced timing
and triggering, onboard decision making, and
custom digital I/0 applications. The LabVIEW
PDA module extends LabVIEW graphical
programming to field test systems and portable
data acquisition systems on handheld devices.
These new modules complement the
upgraded releases of the LabVIEW Real-Time
Module and the LabVIEW Datalogging and
Supervisory Control Module. You can create
real-time applications quickly using the built-
in communications wizard and support for
two new hardware options in the LabVIEW
Real-Time Module. In addition, you can
increase the power of your distributed
monitoring applications with the new
historical data viewer and enhanced database
with improved ODBC interface in the LabVIEW
Datalogging and Supervisory Control Module.

Closing the Gap between

Power and Ease of Use

Since its first release in 1986, LabVIEW
has been the most powerful and easy-to-use
tool for creating test, measurement, design,
and control applications. LabVIEW 7 Express,
which is available for Windows, Mac OS X,
Solaris, and Linux operating systems,
continues to deliver on this tradition of
innovation and dedication to your success.
With radical innovation to the development
environment, powerful new programming
tools, interactive measurements, and
deployment options, you do not have to
choose between power and ease of use when
using LabVIEW 7 Express. Instead, you get
the benefits of both. =

Nicole McGarry
LabVIEW Product Manager
E-Mail nicole.mcgarry@ni.com

For more information, visit ni.com/info
and enter nsi3301 to:
e Download a FREE 30-day trial
of LabVIEW 7 Express.
e View upgrade information
e Attend a hands-on seminar in your area

I ni.com/labview
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Speed Development with NI-DAQ 7 and LabVIEW 7 Express

To provide greater ease of use and faster
performance for your data acquisition (DAQ)
devices, NI offers the newest version of
its industry-leading data acquisition driver
framework, NI-DAQ 7. The new DAQ Assistant
feature of NI-DAQ 7 delivers a step-by-step
guide for configuring, testing, and programming
your measurement tasks, and automatically
generates code for low-level customization.
Together with the new Express VIs in LabVIEW
7 Express, the DAQ Assistant makes it easier
and faster to develop data acquisition
applications. Improvements to the NI-DAQ
low-level driver components also enhance
your measurement performance by giving
you the power to acquire single-point data
up to 20 times faster than the acquisition
speed of earlier versions and run multithreaded
applications to control different device
functions simultaneously.

Getting Started with

the DAQ Assistant

You can access the DAQ Assistant from the
new Input Functions palette in LabVIEW

7 Express. As soon as you drop the DAQ
Assistant VI on a block diagram, a dialog
launches to help you configure your
measurement. Choose from 22 preconfigured
virtual channels including voltage, strain,
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Figure 1. The DAQ Assistant step-by-step configuration
guide helps you configure, program, and test your
measurement application.
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Figure 2. Use the DAQ Assistant and LabVIEW to easily acquire, analyze, and present your measurements.

current output, pulse width, and digital port
output. Then configure these virtual channels
in the units you want to measure and let
NI-DAQ 7 configure your DAQ and signal
conditioning devices to take the measurement.
If your sensor is not listed, you can choose a
voltage measurement and build a custom
scale to convert to physical units such as
pH, torque, or light intensity.

ever before. For example, the DAQ Assistant
can help you build a sophisticated data
acquisition application in less than 30
seconds. With just the DAQ Assistant VI,
you can quickly build and run your first
measurement in LabVIEW. Although other
VIs run behind the scenes, many applications
need only the DAQ Assistant VI. Relaunch the

Next, choose the terminals
and input limits on the
data acquisition or signal
conditioning device where
your sensors or other signals
are connected. You configure
the run-time behavior of your acquisition by
setting sampling rate, number of samples to
acquire, and triggering. Additionally, you can
test your measurement task from this dialog
to verify that your settings are correct.

After clicking OK, you return to the
LabVIEW block diagram, and the DAQ
Assistant VI changes its output terminals to
the proper data type. The VI now automatically
configures your DAQ system and performs the
acquisition or generation. You simply wire the
output into a graph or analysis VI and run your
data acquisition program as demonstrated in
Figure 2.

Easy LabVIEW Integration
The DAQ Assistant makes building data
acquisition applications faster and easier than

NI-DAQ 7 gives you the power to acquire
single-point data up to 20 times faster than
with earlier versions.

DAQ Assistant to quickly iterate and refine
your measurement program by changing
parameters such as sampling rates, triggering,
and scaling.

Additionally, the DAQ Assistant integrates
with the powerful analysis functions in
LabVIEW 7 Express. As Figure 2 illustrates,
you wire the dynamic strain measurement
signal directly into the Spectral Measurements
Express VI and select your analysis. After the
first run, the Spectral Measurements VI uses
the acquired data to preview the actual run-
time analysis. The waveform graphs on the
front panel display the engineering units and
time on the axis and automatically label the
plots with the name of the signals. This
integration between data acquisition and
LabVIEW analysis saves you development

National Instruments « (512) 683-0100 « ni.com



time and improves the usability of your
final application. For more information on
LabVIEW 7 Express VIs, read “Productivity
You Can Measure with LabVIEW 7 Express”
on page 1.

Code Generation with

the DAQ Assistant

The DAQ Assistant is an interface to

the NI-DAQ 7 driver framework from
LabVIEW 7 Express. While configuring

a measurement task, the DAQ Assistant
communicates with the Configuration
Manager (Measurement & Automation
Explorer) to determine the measurement
capabilities of your device. When you finish

The configuration
dialogs of the DAQ
Assistant give you
power over the
underlying components.
Because all the
functionality is there,
you can convert the
DAQ Assistant Express
VI to standard, lower
level VIs. The VI in
Figure 4 is an example
of the NI-DAQ VIs
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generated by the DAQ

Assistant. The task I/O

control contains all of the
configured virtual

faster and easier.

The DAQ Assistant can help you build a
sophisticated data acquisition application

in less than 30 seconds.

configuring your task, the DAQ Assistant
generates subVIs that contain the new NI-DAQ 7
Data Acquisition VIs. At run time, those
VIs use components of the NI-DAQ driver
engine to control the data acquisition
hardware, synchronize different operations,
stream data back to your PC, and present

the measurement in scaled, physical units.

NI LabVIEW 7 Express 2,000 Measurement Examples

DAQ
Assistant

NI-DAQ 7

Virtual Channels

API

Configuration Manager Scaling
(Measurement &
Automation Explorer) A A
Test Panels Buffering/DMA  Single Point I/0
HW Config Y A4

Device Control
Multifunction 1/0
ADC DAC DIO

Data Storage

Driver Engine

400+ Analysis

1/0 Controls
Waveform Datatype

Multithreading

CTR Control Cal

channel, timing, and triggering
information. The VI inside the loop
reads the strain data and displays it on
a waveform graph. For some advanced
applications, such as changing
hardware attributes while acquiring
data or programmatic control of hardware
resources, you can use the DAQ Assistant
as a starting point to generate an NI-DAQ 7
example program and then use additional
VIs and properties to expand your application.

Performance Gains with NI-DAQ 7
NI-DAQ 7 also includes an improved driver
engine. Because of reworked
data transfer mechanisms
and the implementation of
a state-based architecture,
depending on the system,
single-point analog input
can reach 50 kS/s,

20 times faster than

the previous version.
Measurement multithreading
prevents blocking while
simultaneously using

Functions

A

A multiple device functions,
such as analog input, digital
SigCon Self 1/0, and counter/timers.

Now you can access
multiple DAQ functions and
devices at the same time

Multidevice Timing and Synchronization

Figure 3. Tight integration between NI-DAQ 7 and LabVIEW 7 Express
simplifies the pracess of acquiring, analyzing, and presenting your data.

National Instruments - (512) 683-0100 - ni.com

without polling and
occurrences to control how
and when each function is
accessed. NI has further

Figure 4. DAQ Assistant generates code for LabVIEW to make building applications

refined the double-buffering mechanism to
give you the maximum possible data transfer
rate across the computer bus and into your
LabVIEW application. NI-DAQ 7 includes the
DAQ Assistant and works with LabVIEW 7
Express. In addition, all code written with
previous versions of NI-DAQ continues to
work, so you have complete backwards
compatibility with the upgrade. =

Malcolm Borgendale
Product Manager
E-Mail malcolm.borgendale@ni.com

For more information, visit ni.com/info

and enter nsi3303 to:

e Download NI-DAQ 7

e View a demonstration of the DAQ Assistant

e Download a white paper on the value of
DAQ driver software

e Learn more about the new features in
NI-DAQ 7 and LabVIEW 7 Express

I ni.com/daq
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LabVIEW PDA Module Offers Mobility and Modularity

Personal digital assistants (PDAs) have gained
widespread use and satisfy an increasing
industry demand for reducing equipment
size while increasing system mobility and
modularity. Now you can take advantage
of the benefits of this technology by using
National Instruments LabVIEW. By adding
the LabVIEW PDA Module to LabVIEW
development systems, you can run VIs on
Pocket PC and Palm OS PDA devices. You
can use the new LabVIEW PDA Module to
build a variety of applications, including
field test systems, remote control and
monitoring systems, and portable data
acquisition systems.

You can easily develop applications on a
PDA device with the LabVIEW PDA Module
because you can take advantage of most of
the LabVIEW development environment. Use
the TCP/IP functions to communicate with
and acquire data from other equipment
networked to the PDA device through a
wireless network. Attach a National Instruments
PCMCIA E Series data acquisition card and
acquire data directly with a set of VIs built
on the Measurement Hardware Driver
Development Kit. After acquiring the data
remotely or directly, choose from more than
400 analysis functions available in LabVIEW
to perform a wide variety of measurement
analysis on your PDA device, or take advantage
of these built-in analysis functions to build
your own analysis system. Next, use the file
I/0 functions to create a data file on the PDA

device that you can transfer to a desktop
system the next time you synchronize your
PDA. With the native LabVIEW graphs and
other controls in LabVIEW, you can display
data directly on the PDA screen. Finally,
use the VI Server communication to share
the data with remote LabVIEW applications
for which you need more advanced
report generation.

In addition, you can take advantage
of the innovations in LabVIEW 7 Express
that make development time faster than
any previous version of LabVIEW. With
improvements such as property pages for
controls included in the LabVIEW PDA
Module, you can develop applications for
PDAs as easily as developing applications
for your desktop.

Debugging Your Application

Once you download your LabVIEW application
to your PDA, you can debug it in several
ways. The LabVIEW PDA Module includes
PDA emulators to simulate the PDA
environment when the device is not available
or simply is inconvenient to access. You
can select the emulated environments as if
they were the actual PDA, so that you can
download and execute VIs to ensure that
the application functions correctly.

If the PDA device is available, you can
build and download the VI to the device.
Using the serial or USB connection to
communicate between your desktop and
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The new LabVIEW module takes advantage of the new features of LabVIEW 7 Express, such as configuration
dialogs for controls, to make building PDA applications as easy as possible.
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The LabVIEW PDA Module includes an emulator
environment for debugging LabVIEW Vls on a PDA
when the physical PDA device is unavailable.

PDA during synchronization, you establish
a remote connection. With this connection,
you can put the VI into debug mode as it
runs on the PDA, and also enable “highlight
execution” for debugging of the application
as it runs. This remote debugging of the
application uses the debugging environment
from your desktop computer and can
verify correct program execution. Once
the application passes inspection, you
can terminate the remote connection

and the VI executes on the PDA as a
stand-alone application.

Ideal for a Variety of Applications
Because it brings the ease of use of LabVIEW
to the smaller size and lighter weight of a
PDA device, the LabVIEW PDA Module is
ideal for remote applications such as portable
field test systems and remote control modules.
Measurement systems running on PDA
devices can communicate with other devices
with infrared IrDA communication, serial
communication, or wireless Ethernet systems
using 802.11b or Bluetooth protocols. You
can carry these portable test systems
anywhere field test personnel need to

go, such as cell phone towers and other
places where you must test and inspect
telecommunication devices. Also, you

can carry a LabVIEW PDA Module system
throughout an automotive plant, where
testing systems are spread across large
manufacturing plants, and bringing the
control system with you wherever you

go is critical.

National Instruments « (512) 683-0100 « ni.com



Many PDA devices also have the ability
to use CompactFlash and PC-Card devices.
Using National Instruments E Series PC-Card
data acquisition devices, you can build small
and powerful customized portable data
acquisition devices. These portable data
acquisition systems are ideal in biomedical
testing environments, where small devices
and portable data acquisition are very
convenient, as well as in educational
settings, where smaller, less expensive,
and very flexible data acquisition devices
are desirable.

Steps to Easily Building a LabVIEW
Application for Your VI

After installing the LabVIEW PDA Module,
the development system lists a series of new
targets that you can select for deploying
LabVIEW applications:

1. Build the VI that you plan to run on the
PDA device just as you would to run on
a desktop system.
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2. Select the target that corresponds to the
targeted PDA device.
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3. Once you select the device, LabVIEW
automatically compiles the VI to run on
the selected PDA target and downloads
the completed application to the PDA.
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4. Now select the VI that appears on the
PDA device and run it as you would any
other application on the PDA.

Expanding the Power

of Virtual Instrumentation

National Instruments continues to take
advantage of commercially available
technologies to expand the power of virtual
instrumentation, so you can develop the
most flexible and powerful user-defined
solutions. The LabVIEW PDA Module is one
of the many National Instruments products
that provides the flexibility you need to
deploy your measurement and control
applications where and how you demand. =

Eric Reffett
Product Manager
E-Mail eric.reffett@ni.com

For more information about LabVIEW 7 Express
and the LabVIEW PDA Module or to download
an evaluation version of LabVIEW 7 Express,
visit ni.com/info and enter nsi3304.
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LabVIEW Now Available

for Mac 0S X

The LabVIEW revolution started on the
Macintosh in 1986 and since then, a
loyal and energetic community has
committed itself to using and promoting
LabVIEW on the Mac platform.

You now can take advantage of
LabVIEW 7 Express on the most recent
Mac platform, Mac OS X. This latest
version of LabVIEW uses the Mac 0S X
UNIX base to deliver unprecedented
performance and provides advanced
features such as true protected memory,
preemptive multitasking, and advanced
memory management.

Along with LabVIEW 7 Express
for Mac OS X, NI introduces the
LabVIEW Real-Time technology on
the Mac platform for the first time.
With these real-time technologies,
LabVIEW users can develop their
deterministic control applications
on Mac OS X and then deploy their
applications using an embedded
PXI controller.

From developing tests for the latest
human genome project, to creating
a unique interface to LEGO robotics,
LabVIEW and the Macintosh reside
at the center of many cutting-edge
scientific research applications. =

To find out more about LabVIEW for
Mac OS X and to view a complete list of
hardware options, visit ni.com/info and
enter nsi3305.
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I ni.com/labview



P—

roduct In-Depth

Real-Time Module Delivers Faster Development and Control

Using the LabVIEW 7 Real-Time Module, you
can develop reliable test and control systems
quickly. The new version of this software
features a communications wizard and
application templates for performing difficult
real-time tasks, along with support for the
NI PCI-7041/6040E RT Series plug-in board
that performs 17 times faster than the previous
NI real-time board, and an NI PXI-7831R
module that makes it easier to use a single
device to run multiple control loops.

Faster Development with

Wizards and Templates

When developing a real-time control application,
you often must send data from the real-time
system to computers that run noncritical tasks,
such as data logging. The image at right shows
the architecture for this type of development
using a critical control VI and a communication
VI. The communication VI, responsible for
transferring data to a user interface or another
device, runs at a lower priority, thus not
impacting the control VI. With the new
communications wizard included with the

LabVIEW 7 Real-Time Module, you can develop
your control VI and select the user interface
objects and data transfer method you need.
LabVIEW then generates the communication
VI and user interface application for you. In
addition, with the included customizable
application templates, you can get started on
common tasks such as using analog signals or
counters to control your real-time loop rates.

Faster Control Loops

and Balanced 1/0

This release also supports the PCI-7041/6040E,
a new RT Series plug-in board that can run
dedicated real-time control while plugged in to
a Windows PC. The board features a 700 MHz
Pentium processor that runs a single PID
control loop at a rate of up to 27 kHz. You also
can save data and stand-alone executables to
automatically load and run from the onboard
compact Flash memory.

This upgrade supports a new PXI-7831R
module that provides eight analog inputs and
outputs and 96 digital I/0 lines so you can
add more control loops per module. Because

RT Target Host Computer

Control Communication User Interface
Vi Vi Application

Time-Critical Normal

Priority Priority
The Control VI on the real-time target receives time from the

=
processor; so the application executes deterministically.

it is a reconfigurable I/0 target, you can
program the board with the LabVIEW FPGA
Module to create logic on the board that
executes within a real-time PXI system.
Distributing your application across both
the FPGA on the board and the real-time
operating system on the PXI controller
maximizes your application’s performance. =

To learn details about the features of

the LabVIEW 7 Real-Time Module,
visit ni.com/info and enter nsi3306.

I ni.com/pxi

Add Intelligence to Your I/0 with LabVIEW FPGA Module
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The LabVIEW FPGA VI performs synchronized
analog and digital acquisition.

The LabVIEW 7 Express FPGA Module gives
design engineers the ability to download
LabVIEW code to an FPGA on NI reconfigurable
I/0 devices, adding intelligence to the I/O.

For the past nine months, LabVIEW
experts participating in the LabVIEW FPGA
Pioneer Program have used this new technology
to create applications such as hardware-in-
the-loop (HIL) simulation, custom digital
communication protocol interfaces, and
closed-loop control. Now, after refining the
technology based on their feedback, we release
the first version of the LabVIEW FPGA Module
with LabVIEW 7 Express.

10

Our first reconfigurable 1/0 device, the
NI PXI-7831R module features eight analog
inputs, eight analog outputs, and 96 digital I/0
lines. You can use LabVIEW FPGA to configure
any of these digital lines for counters, pulse-
width modulation (PWM) channels, custom
digital protocols, or simple I/0. You also can
define hardware logic in LabVIEW to implement
advanced control of timing and triggering,
and onboard decision making. Because of
this, you can offload your LabVIEW or
LabVIEW Real-Time host processor of 1/0
intensive operations. The VI in the figure at
left illustrates how you can use LabVIEW
FPGA to implement custom synchronization
and triggering on the NI PXI-7831R module.

In this module, the analog and digital
input operations occur on the same transition
of the global clock. Using the Loop Timer
function, you can set the clock and therefore
the resolution of synchronization as fine as
5 ns. The custom triggering shown in this
example generates an interrupt request to the

host PC when the analog input level drops
below a threshold value. Other examples of
functionality you can program would include
sending out a waveform or reading a PWM
signal as a result of the threshold trigger.
Because your execution target is an
FPGA, these parallel operations occur
simultaneously. In contrast, a VI with parallel
operations running on an operating system
and a single processor would not occur in
parallel. Instead, the operating system
would timeslice the processor between those
operations. With LabVIEW FPGA, you take
full advantage of the inherent parallelism of
the graphical programming language and easily
achieve parallel operation in hardware. =

To view both a demonstration of the

LabVIEW FPGA Module and full technical
details, visit ni.com/info and enter nsi3307.

I ni.com/labview
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Achieve Synchronized RF Signals with PXI Star Triggers

This series on unique measurement applications
highlights how virtual instrumentation enables
revolutionary advances in measurement and
automation. This is the second application in
this series and highlights the role of virtual
instrumentation in radio frequency (RF)
signal analysis.

RF components and systems are becoming
increasingly common in electronic applications
and products. To test these devices, you must
acquire a number of RF signals throughout the
product design. Most RF measurement devices,
such as spectrum analyzers, are single channel
and acquire multiple RF signals through
the use of switching. While this approach is
sufficient in many cases, a growing number of
applications require synchronized acquisition
of RF signals. Such applications include
wide-band signal surveillance and verification
of I-Q data in communications system design.

Acquiring synchronized RF signals is
difficult with traditional instrumentation.
While you can synchronize two stand-alone
instruments by frequency-locking their
timebases, it is more difficult to phase-lock
two instruments such that there is a small,
relative phase difference that you can later
calibrate out.

However, with a PXI system, you can use
the PXI star trigger lines to trigger and start
acquisition simultaneously across multiple
modules. The PXI star triggers are a set of
trigger lines with matched trace lengths
capable of delivering triggers to each module
in the system with less than 1 ns skew.
Using the star trigger with PXI measurement

modules, such as the NI PXI-5660 2.7 GHz RF
signal analyzer, you can achieve extremely
tight synchronization for phase-synchronized
measurements across multiple RF analyzers.

Increasing Efficiency with the
Spectral Measurements Toolkit for
LabVIEW and LabWindows/CVI
With LabVIEW, you can combine your
existing instrumentation with graphical
programming, inline user-defined analysis,
and powerful plug-in data acquisition devices.
In many applications, you need to view data
simultaneously from multiple modules as
one spectrum. For example, you might use
multiple RF analyzers to provide real-time
capture of a very wide spectrum for applications,
including surveillance. When n equals the
number of RF analyzers, you can acquire 20n
MHz of continuous spectra and merge the
incoming data sets in software and perform an
FFT on the result.

In communications design applications,
where the transmitter uses analog I and Q
channels to transmit its data, you can use
the Spectral Measurements Toolkit to take
the acquired time-domain data from each
module, perform an FFT separately, and use
the resulting frequency-domain data with
the original time-domain data in a set of
algorithms that compute the I-Q data. With
the tools in the Spectral Measurements Toolkit
and the synchronization capabilities of PXI,
you can perform unique measurements that
play a crucial role in the development
of phase-synchronized, simultaneous
measurements across multiple RF and

FY Syrecirum o Ds] P 5680
FF Spectrum from Zred Fed-Se

PXI systems with multiple RF analyzers simultaneously acquire two nonconsecutive 20 MHz blocks of spectrum.
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Learn Unique Measurements
Techniques Online
Browse custom and unique measurement
examples at mi.com. Each unique
measurement example demonstrates
how using a software-based measurement
can help you meet your particular
measurement application needs.
Examples of functions and
measurements that you can
find online include:
e Measuring ignition coil

flyback voltage
e Driving digital print heads
¢ Building custom video test patterns
e Performing Gabor order tracking
e Acquiring nonadjacent RF

frequency bands
e Generating baseband I and Q

signals with full amplitude, phase,

and offset control
All measurement examples include
system block diagrams and information
on how to perform the measurement.
Many examples include links to
application notes and example code.
In addition, you can share your unique
measurement solutions with colleagues
online and help them solve their own
unique measurement challenges. =

To download unique measurements, visit
ni.com/info and enter nsi3309.

A /

baseband instruments. You also can take
advantage of the more than 400 analysis,
signal processing, and mathematical
algorithms provided in LabVIEW, as well
as add-on tools designed for specific areas,
to satisfy all of your measurement needs. =

For more information, visit ni.com/info

and enter nsi3308 to:

e Discover how you can use LabVIEW
fo create your own unique measurements

e Find out more about LabVIEW-based
measurement analysis and signal processing

I ni.com/measurements
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Take High-Voltage Isolated DAQ Measurements

With a simple software upgrade to NI-DMM 2.1,
you now can use the NI PXI-4070 FlexDMM
as both a full-featured 6'.-digit digital
multimeter (DMM) and a fully isolated,

1.8 MS/s high-voltage digitizer. With the
added digitizer capability, you can use

the FlexDMM to acquire both AC and
DC-coupled waveforms up to +300 V

(425 V AC peak) input at a maximum
sample rate of 1.8 MS/s. In addition, the
new NI-DMM 2.1 software vastly improves
the measurement throughput of what was
already the industry’s fastest 6';-digit DMM.

Minimizing Cost

This increased functionality makes the
FlexDMM ideal for those test systems that
require both high-accuracy and high-speed
measurement devices. Hence, the FlexDMM
can minimize overall test system cost by
eliminating the need to purchase a separate
high-speed digitizer and reducing the test
fixture size and maintenance costs.

Easily Vary the Digitizer Resolution
With the software-based architecture of
the FlexDMM, you can vary the digitizer
resolution from 10 to 23 bits by simply
changing the sampling rate, as shown in
the figure below.

By combining NI LabVIEW graphical
development software with the isolated
digitizer mode of the FlexDMM, you can

M1 FEI-4070 FlesOiviv leslated Digitizer

analyze transients and other nonrepetitive
high-voltage AC waveforms in both the
time and frequency domain.

A common applicaion in the automotive
industry is the measurement of the flyback
voltage on the ignition coil. The ignition
coil creates the high voltages used to generate
sparks in the engine, and is made up of a
primary and secondary coil. The current
flow through the primary coil creates a
strong magnetic field between the two coils,
and when the current is suddenly shut off,
the collapse of the magnetic field induces
more than 20 kV onto the secondary coil.
This incredibly high voltage is used to ignite
the spark plugs.

You make all of the verification tests
on the primary coil. The flyback waveform
found on the primary coil is usually on the
order of 10 ms and has a peak voltage of
40 to 400 V, depending on the ignition
coil. Traditionally, you could measure this
waveform using a specialized and expensive
digitizer that has high-voltage capabilities.
Alternatively, you could use a general-purpose
8-bit oscilloscope with an attenuation probe,
but this method reduces your accuracy
dramatically. You now can easily acquire
these flyback waveforms using the FlexDMM
digitizer capability and use the built-in
analysis functions in NI LabVIEW to measure
the peak firing voltage, dwell time, and burn
time of each high-voltage waveform.
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With the software-based architecture of the FlexDMM, you can vary the digitizer resolution from 10 to 23 bits simply

by changing the sampling rate.
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Increased Measurement Speed
The optimized NI-DMM 2.1 driver software
has a dramatic impact on the DC voltage
and resistance measurement speed of the
FlexDMM. The table below details the
performance gains with the new version
of the driver software:

Resolution Performance
Increase

5% digits 2kS/s 3kS/s 50 percent

4% digits 5kS/s 10kS/s

100 percent

You can optimize your measurements with NI-DMM 2.1
driver software.

The new NI-DMM 2.1 software also
provides features such as:
e Simulation mode
e External calibration procedures
and functions

e [VI compliance

With NI-DMM, you can measure
thousands of channels consisting of
voltages, thermocouples, and RTDs by
seamlessly integrating the FlexDMM
with NI PXI switches, SCXI switches, and
NI Switch Executive switch management
software. NI-DMM 2.1 driver software,
which is shipped with the FlexDMM,
is optimized for use with NI LabVIEW,
LabWindows/CVI, and Measurement Studio
for Visual Basic, Visual C++, and
Visual Studio .NET. =

To download FlexDMM digitizer example
code, visit ni.com/info and enter nsi3310.

I ni.com/multimeter
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Build Better Monitoring and Control Systems with LabVIEW

Easily visualize the content of your networked data.

The LabVIEW 7 Datalogging and Supervisory
Control Module maximizes productivity and
efficiency so you can interactively develop
your distributed monitoring and control
systems faster than with other tools, because
of new intuitive wizards and dialog boxes.
With the new version of this module, you can
view data, configure alarms and events, set up
security on your applications, easily network
OPC devices and LabVIEW Real-Time targets
into one complete system, and efficiently
log data to the distributed historical database.

This enhanced historical database improves
throughput and can log 10 percent more data.
You can easily store information on another
machine with only the machine and database
names, and even give your databases
meaningful names to better identify them.

Manage Networked Data

With the new module, you can manage your
networked data; use the interactive tools to
create, rename, compact, archive, and view
any database on your network; or view traces
from multiple databases at the same time. For
security purposes, you can only rename, delete,
or detach databases locally. You can use this
functionality programmatically in LabVIEW,
and the database is now compliant with industry
standards, such as SQL 92 and ODBC 2.5.

Easily Design User Interfaces
Design professional user interfaces more easily

than ever with the included image navigator.
The navigator has more than 4,000 images and
now features drag-and-drop and cut-and-paste
functionality. The LabVIEW 7 Datalogging and
Supervisory Control Module also has more
than 35 shipping examples to help you better
architect and optimize your system. Most of
these are new feature examples that show
multiple ways to accomplish a task and then
explain the advantages of each method. With
these new and improved interactive tools, you
can develop distributed monitoring and control
systems better than ever before. =

To learn more and to see an online demo
of the LabVIEW 7 Datalogging and
Supervisory Control Module, visit
ni.com/info and enter nsi3311.

I ni.com/labview

Shorten Development Time with FieldPoint and LabVIEW

NI FieldPoint and Compact FieldPoint together
with LabVIEW graphical software can shorten
your development time with built-in signal
conditioning and simple, menu-based
configuration. With the release of LabVIEW 7
Express, you can use FieldPoint and Compact
FieldPoint to reduce your distributed I/0
configuration and programming time.

Measurement & Automation
Explorer-Based Configuration

With LabVIEW 7 Express, you see two major
improvements in FieldPoint and Compact

FieldPoint VIs in LabVIEW 6.1
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Reading a single channel once required four Vis , but
with the new FieldPoint I/0 you now need only one.

National Instruments « (512) 683-0100 « ni.com

FieldPoint. The FieldPoint Explorer
configuration utility is now integrated into
Measurement & Automation Explorer, so
you can configure your FieldPoint real-time,
Ethernet, serial, and CAN banks all from the
same program used for setting up other NI
measurement hardware. NI designed the
FieldPoint configuration in Measurement &
Automation Explorer to have the same
look and feel as the configuration from
FieldPoint Explorer to make it easier for
you to make the transition.

Easier Programming with New Vis
With this release, NI also dramatically simplifies
the FieldPoint VIs in LabVIEW. To communicate
with FieldPoint network modules in previous
versions of LabVIEW, you had to open a session
to the FieldPoint module, create a tag reference
to the I/O channel, read or write from the
channel, and finally close the session to
FieldPoint. Wiring each block together makes
large application developing cumbersome and
cluttered with block diagrams.

LabVIEW 7 Express provides two new
features that make it easy to read from and
write to FieldPoint I/O. The first is a FieldPoint

Express VI, which is ideal for new users. You
can use it to drop down one LabVIEW VI
and configure to read from or write to a
FieldPoint channel from a menu-driven
window. The second new feature is a new I/0
data type called the FieldPoint I/O Point,
which provides a pull-down menu that lists
all the FieldPoint channels. This data typed

is wired directly into FieldPoint-Read or
FieldPoint-Write, eliminating LabVIEW wiring
complexity and the need to open a session to
FieldPoint, create a tag, or close the session.
NI still supports the legacy FieldPoint API for
LabVIEW and provides backward compatibility
for existing systems. With LabVIEW 7 Express,
FieldPoint and Compact FieldPoint configuration
and programming is easier and faster than ever.

To connect to the embedded Web server of a
FieldPoint controller in Austin, Texas, and
take control of a simulated plastic injection
molding system from your Web browser, visit
ni.com/info and enter nsi3312.

I ni.com/fieldpoint
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Figure 1. The new Instrument I/0 Assistant automatically
formats and parses instrument responses into LabVIEW
data types, such as waveform data.

At times you may want to perform only

a few simple tasks with your instruments
instead of developing a complete LabVIEW
application. While LabVIEW instrument
drivers provide high-level, easy-to-use

VIs that give you complete access to the
complex measurement capabilities of your
instruments, with the new Instrument I/O
Assistant in LabVIEW 7 Express, you can

into LabVIEW data types, and building
reusable sequences of commands for
your instruments.

Instantly Acquire Data
from Your Instruments
You can access the Instrument I/O Assistant
from the new Input and Output palettes
in LabVIEW 7 Express. Simply place the
assistant on the block diagram to open
the interactive window and begin sending
commands to your instrument and viewing
the responses in real time (see Figure 1).
The Measurement and Automation
Explorer, a configuration utility included
with all NI driver software, automatically
generates a list of instruments. After you
search for and assign unique names to
your instruments, they automatically show
up in the Instrument I/O Assistant. You can
then select the appropriate instrument from
the drop-down instrument list and add
steps to communicate with it (see Figure 3).
Before you read back measurement data,
you may want to configure parameters such
as triggering or coupling

With its interactive display, automatic response
parsing, and reusable Vls, the Instrument I/0
Assistant helps you program your instruments
more easily and save significant time in
formatting and parsing instrument commands.

quickly perform simple measurement tasks
without worrying about complex data
formatting and parsing. In addition, when
an instrument driver is not available, the
Instrument I/O Assistant can get you up
and running quickly.

The Instrument I/O Assistant delivers
a step-by-step method to write commands,
read responses, and automatically parse
data from your GPIB, Ethernet, PXI, USB,
serial, and VXI instruments, so you can
use it to easily communicate with and
program your instruments. Moreover,
because the assistant uses an interactive
window, you save time by instantly viewing
data returned from your instruments,
automatically formatting these responses

14

on your instrument. You
can write these specific
commands using the “write”
step in the Instrument I/0
Assistant. You can then
perform a “query and parse
step to send a command
to the instrument and
automatically display the response in
the interactive window.

”

Automatically Format Responses
and Run in LabVIEW

After you receive a response from the
instrument, the Instrument I/O Assistant
can parse the response for you, thereby
automatically converting the data into a
more useable format, such as a waveform
or numeric data type. For example, in Figure 2
a query and parse command returned a
waveform in binary format. The Instrument
I/0 Assistant automatically converts this
data into a waveform data type and
displays it at the bottom of the interactive
window. Because parsing data is usually

Specia

Instrument 1/0 Assistant Delivers Interactive Control
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Figure 2. Interactive windows in the Instrument I/0 Assistant del

automatic parsing and formatting of data.

the most tedious aspect of instrument
programming, the Instrument I/O Assistant
can save you significant application

development time.

Simply assign tokens, or outputs, to
the parsed data in the interactive window.

For instance, the outputs on the left side

of Figure 2 are the current tokens for this
sequence of commands and responses,
and they can pass data to indicators or

other VIs as shown in Figure 1. Furthermore,
you can apply scaling for your tokens to
convert the responses from your instrument

into real-world data. With the interactive
parsing and scaling functionality of the
Instrument I/0 Assistant, you can read

back your instrument data correctly the
first time without extensive debugging.

National Instruments « (512) 683-0100 « ni.com
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ver real-time viewing of instrument responses, as well as

Reuse Your Instrument I/0
Assistant Express Vls

You can reuse the sequences of commands
you built in the Instrument I/O Assistant
in LabVIEW VIs. After you set up an
Instrument I/0 Assistant Express VI to
communicate with an instrument, you
can reuse the same VI in applications
that require communication with that
instrument. Because this code is easily
reused, you reduce your application
development time when communicating
with the same instrument in the future.

Flexibility in Programming

Your Instruments

With its interactive display, automatic
response parsing, and reusable VIs, the

National Instruments « (512) 683-0100 « ni.com

Instrument I/O Assistant helps you program
your instruments more easily and saves
significant time in formatting and parsing
instrument commands. In addition, the NI
Instrument Driver Network delivers more
than 1,400 LabVIEW-compatible instrument
drivers from over 150 vendors, giving you
greater flexibility in programming your
instrumentation systems. Together,
LabVIEW instrument drivers and the
Instrument I/O Assistant deliver an

easy way to connect to and control

your instruments. =

Matthew Smith
Product Manager
E-Mail matthew.smith@ni.com

To view a demo of the Instrument 1/0O Assistant
in LabVIEW 7 Express, visit ni.com/info and
enter nsi3313.

Figure 3. Select different instruments from the drop-down
control in the Instrument /0 Assistant.

( 0
Instrument Driver Network
Delivers More Than 1,400
LabVIEW-Compatible Drivers

When you need to access the complex
measurement capabilities of your
instruments, instrument drivers make
it easier to control and communicate
with the hardware in your systems.
The NI Instrument Driver Network
features driver software from NI
Instrument Driver Developer Program
members. These certified instrument
drivers offer engineers and scientists
quality software support for thousands
of instruments to simplify programming
and to improve overall ease of use and
application development.

With more than 1,400 LabVIEW-
compatible instrument drivers from more
than 150 vendors, the Instrument Driver
Network is an industry-leading source
for LabVIEW instrument drivers. Each
month, the Instrument Driver Network
hosts tens of thousands of visitors
who come to search for and download
instrument drivers, read the latest
information on instrument control
and drivers, and find the newest
instrument drivers.

The Instrument Driver Network
features a searchable database of
instrument drivers categorized by
company, instrument type, driver type,
application development environment,
and instrument interface.

For more information on the
Instrument Driver Developer Program,
see “Driver Developer Program Provides
LabVIEW Integration” on page 19. =

To download more than 1,400 LabVIEW
instrument drivers from over 150
vendors, visit the Instrument Driver
Network at ni.com/idnet.

A\ )

I ni.com/labview
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NI ELVIS Increases Student Interest in Engineering

To spur interest in engineering and science,
universities strive to provide hands-on,
project-based education that encourages
creativity and problem solving. However,
educators face significant logistical
challenges because traditional laboratory
instrumentation can be expensive, rigid,
and fragmented, and only offers fixed
functionality. To overcome these challenges,
National Instruments offers NI Educational
Laboratory Virtual Instrumentation Suite
(ELVIS) as a unique, affordable, and
interactive platform that students can

use to apply their classroom theory to
real-world applications.

NI Educational Laboratory Virtual Instrumentation Suite (NI ELVIS)

LabVIEW Vis
+ Oscilloscope

*DMM Prototyping Board
«Function Generator v

LabVIEW Application @

Workstation

« Arbitrary Waveform
Generator

«Bode Analyzer

*Dynamic Signal Analyzer

«Power Supply

E‘?l
4

real-world applications.

NI Data Acquisition Board
v

NI ELVIS provides a platform that students can use to apply their classroom theory to

Integrated, Flexible Environment
NI ELVIS is a revolutionary LabVIEW-based
platform designed to provide an integrated
and flexible environment that enhances
measurement, design, and prototyping in an
educational laboratory. NI ELVIS integrates
LabVIEW 7 Express software, a multifunction
data acquisition board, and the specially
designed NI ELVIS workstation to build a suite
of virtual instruments. It includes traditional
instrument functionalities such as an arbitrary
waveform generator and an oscilloscope; at the
same time, the applications are completely
open and customizable in LabVIEW, making
them useful in courses ranging from early
division basic to
advanced-level
circuit design,

signal processing,
and communications,
as well as in various
other engineering

Curriculum Applications
Instrumentation
Circuit Design
Signal Processing
Communication
Controls

Mechatronics

A small footprint and
portable nature make
NI ELVIS ideal for live

and science disciplines.

demonstrations in lecture halls. Moreover,
NI ELVIS includes high-voltage and
short-circuit protection and provides

the programmable power supply needed
for educational laboratory use.

Approval from Texas Higher
Education Coordinating Board

The Texas Higher Education Coordinating
Board recently approved a proposal to offer
LabVIEW and NI ELVIS to all accredited
Texas EE and CE programs in an effort to
improve engineering student retention.

The use of NI ELVIS in engineering and
science classrooms can inherently improve
the quality of education students receive, as
well as enhance students’ interest and ease
the work of professors. m

For student project ideas, an NI ELVIS data

sheet, and examples of curriculum adoption,
visit ni.com/info and enter nsi3314.

I ni.com/academic

LabVIEW Tools for DIAdem Save Reporting Time

Using DIAdem and the new Express Vls in
LabVIEW 7 Express, you now can save time
exploring “what if” data analysis. If you want
to run several tests to optimize a particular
aspect of your design, or explore why certain
events occur, DIAdem can help you visually
inspect and interactively analyze your data.
With DIAdem, you can take a user-defined
approach to analyzing your data. The interface
of this analysis and reporting software is laid
out logically, separating similar functionality
into groups for data management, visualization,
analysis, reporting, and task automation.

Easily Manage Data

After you collect your data in LabVIEW, the
new Express VIs included in DIAdem offer

a simple way to pass data from LabVIEW to
DIAdem. The configuration-based approach
requires only that you provide the name of
the data file you wish to transfer - LabVIEW
does the rest. DIAdem adds value to your

16

LabVIEW applications by providing an
environment to interactively manage,
visualize, analyze, and report your data.
Whether you want to develop a new
LabVIEW application or extend an existing
one, the new DIAdem Report Express VI
helps you benefit from the interactive
DIAdem tools.

Additional Integration Functions
You can access additional LabVIEW and
DIAdem integration functions through

a set of connectivity VIs. You can find
everything from high-level file I/0 to
low-level function calls organized in a
LabVIEW palette available FREE at
ni.com/downloads. If your LabVIEW
applications would benefit from post
acquisition, interactive analysis, user-
configurable report generation, and visual
data analysis, the new DIAdem Report
Wizard Express VI in LabVIEW 7 Express

U
N D2z

MI DIAdem
Feport Wizard
v Data File Path
v Layout File Path

—
i c:\Reports\Results LPD | =

[Lc:\dat=lTestData LyM|

The new express VI approach connects LabVIEW
with DIAdem.

combined with DIAdem software gives you
new and powerful ways to manage, visualize,
analyze, and report your data. m

To download a FREE evaluation version or

learn more about DIAdem, visit ni.com/info
and enter nsi3315.

I ni.com/diadem
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Reduce Development Time with NI DAQ Designer 2003

The NI DAQ Designer 2003 CD is a
comprehensive resource for designing and
implementing complete data acquisition
(DAQ) systems, and is packed with more than
100 customizable measurement example
programs. This easy-to-use hardware advisor
assists you in selecting the optimal NI software
and hardware tools for your application. It also
offers application notes, and tutorials that
outline application-development and
performance-enhancing techniques.

If you need to develop a new measurement
system or want to improve your current system,
the CD is an ideal tool. After you answer a few
questions about your system and application,
DAQ Designer 2003 recommends the software
and hardware combination that best meets
these requirements. Use the CD to configure
DAQ systems for a variety of applications:
data logging, signal acquisition and generation,
acoustic/vibration, and control and simulation.
The 2003 edition of this advisor used

by thousands also includes more than
100 customizable example programs for
NI LabVIEW, Microsoft Visual Basic, and C,
which reduce setup time by demonstrating
how to develop common applications.

Available in Seven Languages

This CD provides additional resources including
product descriptions, tutorials, data sheets, and
application notes in seven languages - English,
French, Chinese, Japanese, Korean, Portuguese,
and Spanish. NI also expands the features of
NI DAQ Designer 2003 with Web resources
such as pricing information, an online

catalog, 15 online product advisors, and

more than 1,800 additional measurement
example programs. m

To obtain your FREE copy of the NI DAQ
Designer 2003 CD or use an online
configuration advisor, visit ni.com/info
and enter nsi3316.

NI DAQ Designer 2003

Reduce development time by using the NI DAQ Designer
2003 CD to identify the software and hardware
combination that meets your application requirements.

I ni.com/daq

Gain Measurement Knowledge with New Resource CD

Learn about the latest sound and vibration
measurement tools from National
Instruments with the new Sound and
Vibration Resource CD. Through platform
diagrams, simulated analysis software
demonstrations, tutorials, and third-party
solutions, you gain a better understanding
of how NI measurement and analysis tools
combine to create a powerful, flexible, and
cost-effective integrated measurement
platform. The NI sound and vibration
platform includes powerful NI LabVIEW

e

Learn details about the latest sound and vibration
measurement tools from NI with the new Sound
and Vibration Resource CD.

National Instruments « (512) 683-0100 « ni.com

software and high-performance dynamic
signal acquisition hardware. On the CD, you
find platform diagrams and data sheets for:
e LabVIEW graphical development tools
for sound and vibration applications
e Scalable system architectures for two
to 5,000 channels of data acquisition
e Modular, 24-bit dynamic signal
acquisition hardware

Example Analysis Techniques

See the wide range of LabVIEW analysis
capabilities on the new CD by running
examples from the Sound and Vibration
Analysis Toolset and Order Analysis Toolset.
From simple measurements, such as sound
level and FFT, to extended measurements
such as peak search, power in band, and
order analysis, you can explore many
analysis techniques that meet your

sound and vibration measurement

needs. The CD sorts examples by type

of measurement analysis and each includes
common applications, block diagrams,

and simulated data.

Discover Which Products
Improve Your Application
If you want to brush up on your
measurement skills, the measurement
fundamentals section of the CD provides
an overview of the components that make
up a sound and vibration measurement
application. The CD covers the three basic
steps to creating a sound and vibration
measurement system - system setup,
dynamic signal acquisition, and analysis and
presentation. By learning about the different
components, you can make informed decisions
about the products you buy, and ultimately
ensure the success of your application.
Additionally, the CD contains more
than 40 customer solutions from a variety
of industries, including aerospace, academic,
and manufacturing test. m

To receive a FREE copy of the new National

Instruments Sound and Vibration Resource
CD, visit ni.com/info and enter nsi3317.

I ni.comy/pxi
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Read Alphanumeric Characters with NI OCR Software

To improve quality, manufacturers are
inspecting more printed information

on manufactured goods, including text,
symbols, and foreign characters. To help
simplify this process, NI now delivers a
powerful and flexible tool to correctly
identify these characters — NI Optical
Character Recognition (OCR) software.

Increased System Flexibility

NI OCR software increases system flexibility
by giving you the power to program
applications that learn and read unique
characters, symbols, and fonts. While

NI OCR software is perfect for standardized
industrial fonts such as OCR A, OCR B, and
SEMLI, it also features a training engine that
does not limit you to predefined fonts.
These capabilities are used in hundreds of
applications in a wide variety of industries,
from interpreting text on machine-stamped
parts in the automotive industry to
identifying wafers in the semiconductor

Gigabit Ethernet for

National Instruments substantially increases
the network performance of PXI systems
with new Gigabit Ethernet modules for PXI.
With the NI PXI-8231 Gigabit Ethernet
module and the NI PXI-8232 combination
Gigabit Ethernet and GPIB module, you can

industry to reading packaging labels and lot
codes in the pharmaceutical industry.

Simplifying Character Recognition
One of the challenges in character
recognition is determining how to segment
individual characters in an image. NI OCR
software includes a large collection of
parameters that help you segment and
learn individual characters with ease.
The built-in segmentation routine can
distinguish between individual characters
even under the most difficult
imaging conditions.

NI OCR software ships with the new
NI Vision Builder for Automated Inspection
software, an interactive environment that
quickly configures, benchmarks, and
deploys machine vision applications.
In addition, you can integrate the OCR
tools with the NI Vision Development Module
in NI LabVIEW and LabVIEW Real-Time,
Microsoft Visual Basic, and C/C++. m

With NI OCR software, shown here in Vision Builder for
Automated Inspection, you can program applications that
learn and read unique characters.

To download the NI Vision Builder for
Automated Inspection evaluation software,
visit ni.com/info and enter nsi3318.

I ni.com/imaq

PXI Increases Network Performance

speeds of approximately 500 MB/s and
receive speeds of approximately 800 MB/s.
This is due to the 32-bit PCI bus bandwidth
and holds true for PXI as well as desktop
computers. These speeds are five to eight
times faster than 100BaseTX Fast Ethernet.
With Gigabit Ethernet,

Gigabit Ethernet | Fast Ethernet ]

you can transfer files
100 over the network at

switches between 10, 100, and 1,000 megabit
modes, depending on your network’s
capability as determined by your server speed,
switch/router capacity, and wiring capacity.

Whether you use Ethernet on PXI for
day-to-day networking tasks, distributing
measurement data, or other applications,
Gigabit Ethernet greatly enhances your
network system performance while

Max theoretical throughput (MB/s) 1000
Typical throughput (MB/s) 500-800 100 the speed limit of maintaining all existing compatibility.
Supported data rates (MB/s) 1000, 100, 10 100, 10 your hard drive.
Cabling Category 5 Category 5 . o To view data sheets on the PXI-8231 and
Mamtammg PXI-8232 Gigabit Ethernet modules and to
These benchmark tests show that Gigabit Ethernet delivers significantly higher Compatibility read about Ethernet applications for PXI,
performance than Fast Ethernet Gigabit Ethernet is visit ni.com/info and enter nsi3319.
fully compatible with

more effectively use PXI systems for
high-speed instrument control, networked
measurement applications, and rapid
network file transfers.

existing Ethernet standards and cabling.
You can continue to use standard category 5
Ethernet cables, provided all the conductor
pairs in the cable are connected. Additionally,
the Gigabit Ethernet modules automatically
detect cable polarity, so there is no need to
swap between crossover and noncrossover
cabling for various network configurations.
The Gigabit Ethernet port also automatically

Real Performance Gains

While Gigabit Ethernet can deliver up to
1,000 MB/s transmission speed, you can
more realistically expect transmission

I ni.com/pxi
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Driver Developer Program Provides LabVIEW Integration

Through the new Instrument Driver Developer
Program (IDDP), NI and leading instrument
vendors worldwide create standard driver
software that integrates open and intuitive NI
software with a wide variety of third-party
instruments. Members of this program
collaborate with NI to develop LabVIEW
instrument drivers that customers use to easily
communicate with and control their instruments.
This program presents an opportunity for
instrument vendors to easily provide their
existing and potential customers with easy
connectivity to industry-standard software.

Easing Instrument Communication
The IDDP ensures that LabVIEW users can
quickly add instruments to their existing
test systems and gain complete access to the
complex measurement capabilities of a wide
variety of instruments. Because LabVIEW
instrument drivers maintain a common
architecture and interface, engineers can use
them to quickly and easily connect to and

communicate with their instruments with
little or no programming. With the standard
programming model of LabVIEW instrument
drivers, engineers can easily communicate
with their instruments without learning new
communication protocols or spending time
understanding new programming paradigms.

Increasing Instrument Capability
The IDDP includes several valuable technical
and marketing benefits for its members,
including the opportunity to store and promote
their instrument drivers on the Instrument
Driver Network at mi.com/idnet, technical
support for customers downloading their
instrument drivers, and instrument driver
maintenance for at least one year.

In addition, this program gives instrument
vendors the opportunity to enhance their
products and increase instrument functionality
with PC-based instrument control, increased
software support, and standard, easy-to-use,
and flexible driver software. LabVIEW

——— EEREE =S

The Instrument Driver Network features 2,200 instrument
drivers from more than 150 vendors.

instrument drivers deliver easy integration of
instruments into existing software applications
and guaranteed technology compatibility for
future versions of LabVIEW. m

To join the Instrument Driver Developer
Program, visit ni.com/info and enter nsi3320.

I ni.com/idnet

New NI-VISA Support for USB Instrument Communication

You may already use NI-VISA, the NI
implementation of the Virtual Instrument
Software Architecture specification, to control
your instruments through the GPIB, serial,
VXI, PXI, or Ethernet buses. Now, you also
can use NI-VISA to communicate with and
control USB-based instruments. With the
addition of USB support, you can use
NI-VISA to communicate with virtually

any instrument on the market.

NI-VISA provides an easy-to-use
application programming interface (API) for
configuring your instruments, as well as
writing commands to and reading responses
from them. The VISA API is independent of the
specific bus that your instrument uses, which
helps you easily change the instrumentation in
your system without modifying your software
programs. You can access the NI-VISA API
from NI LabVIEW and LabWindows/CVI or
from general purpose programming languages
such as Microsoft Visual Basic, Visual C++,
or Visual C# by using NI Measurement Studio.

NI-VISA is the interface that most driver
developers use to create instrument drivers.

National Instruments « (512) 683-0100 « ni.com

VISA software can communicate with devices through
many different interfaces.

In fact, the vast majority of the 2,200
instrument drivers available on the
Instrument Driver Network (ni.com/idnet)
use the VISA API for communicating to
the instrumentation hardware.

Creating USB Instruments
The USBTMC standard states the requirements
for IEEE 488.2 (GPIB) communication over

USB. It defines how to send data packets
and service requests and perform command
transfers such as triggers and serial polls
over USB. Basing the USBTMC protocol on
the IEEE 488.2 model ensures backward
compatibility with GPIB instruments

and empowers vendors to create more
powerful instruments.

To help instrument vendors create their
instrument firmware and support the creation
of USB instruments, NI also has updated
NI-Device, an easy-to-use API for developing
IEEE 488.2-compatible instruments. With the
bus-independent NI-Device API, instrument
manufacturers now can easily provide GPIB,
Ethernet, and USB connectivity for their
instruments with only minor modifications
to the instrument firmware. m

To upgrade to the latest version of NI-VISA,
visit ni.com/info and enter nsi3321.

I ni.com/visa
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LabVIEW Community I

Experience LabVIEW 7 Express through the Community

The new features and streamlined interfaces
in LabVIEW 7 Express will change the
way you define, develop, and deploy your
applications. Learn about the newest release
of LabVIEW and how its features will
reduce your development time and extend
your development possibilities through the
LabVIEW community.

Get in the Loop

The online LabVIEW community portal,
LabVIEW Zone, is filled with information,
tips, and tricks that quickly bring you up to
date on the latest in LabVIEW and show you
how to use LabVIEW 7 Express to enhance
your unique application. LabVIEW Zone
currently showcases various features of
LabVIEW 7 Express through:

Articles — Hear from beta users, lead
LabVIEW users, and other developers
about how the new features of LabVIEW
have impacted their development

Web Presentations - Check out these
comprehensive presentations for the most
in-depth information on the newest features
of LabVIEW 7 Express

Discussion Forum - Talk with your peers
about the latest release of LabVIEW, share
your development successes, and learn

new tips for using LabVIEW 7 Express
in your application

Online User Group Meetings - Join in on
one of many online user group in-depth,
real-time discussions about LabVIEW
development with LabVIEW 7 Express

Online Interviews - Interact with LabVIEW
developers during the LabVIEW Live!
broadcast to get a behind-the-scenes look
at the creation of LabVIEW 7 Express

Download Code - Get a head start on
using the new LabVIEW features in your
applications by downloading sample code

Join the Community

Once you visit LabVIEW Zone, take the

next step and check out some of the other

activities and resources available in the

LabVIEW community to learn more about

this latest release:

e Attend a local user group meeting in
your area for technical presentations
and discussions on the newest features

e Attend the LabVIEW worldwide tour
starting June 2 to meet LabVIEW
developers and fellow LabVIEW users

e Attend an entire week of technical training
on LabVIEW and see the new features of
LabVIEW 7 Express at NIWeek in August

! LabVIEW™ Zone

——

&

DISCUSSION FORUM. vi |

[[cooe sharinG vi ]

| USER GROUFS.vi |

=)

—.

| ARTICLES. vi |

_ﬁ«—

| LEARMIMG CEMTER.vi |

|

S

| RESOURGCES.vi |

| FUM STUFF.vi |

LabVIEW Zone, at ni.com/labviewzone, is your source for all things LabVIEW.
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LabVIEW Zone Highlights

Articles
e Will the Event Structure Change
the Face of Design Patterns?
e Seven Time-Saving Features
You Can’t Miss
e Hints for Using the New Tree Control
and Subpanel Features
e What LabVIEW 7 Express Brings
to the Experienced User

Web Presentations

e LabVIEW 7 Express Overview

e Deploying to Palm and Pocket
PC Devices

e [n-Depth with the LabVIEW
FPGA Module

e Taking Advantage the
New DAQ Interface

Join us today at ni.com/labviewzone.

e Read articles covering LabVIEW 7 Express
features in the latest version of LabVIEW
Technical Resource (LTR)

e Join discussions with long-time
LabVIEW users on info-labview

Whether you are a new LabVIEW user
or have used LabVIEW since version 1.0, the
latest release has features that can dramatically
improve the way you develop LabVIEW
applications. To learn how or to share
your own successes, participate in
LabVIEW community activities near you. m

I ni.com/labviewzone
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Reducing Cost of ECU Testing with FPGA Module

By Matt Viele, Senior Software Engineer,
Woodward Governor Company

The Challenge: Developing an engine
simulator for hardware-in-the-loop testing
of engine controller modules

The Solution: Using National Instruments
LabVIEW 7 Express, LabVIEW 7 Real-Time
Module, LabVIEW 7 FPGA Module, and

NI PXI-7831R reconfigurable 1/0 modules
to provide real-time simulation

with precise, flexible timing and
synchronization of I/0 signals.

As the worldwide leader in industrial energy
control technologies, we at Woodward
Industrial Controls work closely with engine
and turbine original equipment manufacturers
to develop efficient control solutions. To test
a new line of engine controllers, we needed
to create a system capable of simulating all
inputs and outputs of a running engine.

The engine controller we tested continually
adjusts the ignition, fuel injectors, and other
outputs responsible for engine performance.
The test system must make these adjustments

in a real-time, closed-loop
fashion to respond to
engine parameters such
as manifold pressure,
mass air flow, engine
speed, and engine
temperature. The test
system also must

detect engine knock,

Engine
Control
Unit
(ECU)

control the waste gate
for the turbo charger,
and achieve the desired
levels of engine speed
and torque set by

the operator through the throttle.

We selected the LabVIEW 7 Real-Time
Module for the simulation because it delivered
deterministic operation. For the I/0 signals,
we wanted to use an FPGA board to meet
our timing and synchronization requirements.
We needed the FPGA to run at speeds much
higher than the main simulation loop to
generate output waveforms and pulse trains.

By using the LabVIEW 7 FPGA Module
to program the FPGA on the NI PXI-7831R
reconfigurable /0 module, we exceeded our
specifications and saved 90 percent of the

Engine and Power Train
Parameters from the ECU

PXI-7831R #—jp RT PXI Controller
FPGA VI

Synchronous Signals (spark, knock, manifold

pressure, engine position sensors, fuel injectors)
and Asynchronous Signals (switches, foot pedal,
throttle, speed) generated by the FPGA Module

FPGA and Real-Time NI PXI-7831R Reconfigurable I/0 System Setup

cost of building our own hardware. Part of
this cost savings resulted from productivity
gains. With the LabVIEW 7 FPGA Module,
we can configure the FPGA by easily
programming in LabVIEW 7 Express without
assigning an expensive and hard-to-find
VHDL designer to the project. m

To read the full-length customer solution,
visit ni.com/info and enter nsi3322.

I ni.com/success

Developing a Vibration Test System with LabVIEW and PXI

by Dean Cyphery, System Integrator,
B & B Technologies, Inc.

The Challenge: Developing a system for
Sandia National Laboratories (SNL) that
can acquire and store up to 160 channels
of vibration test data at speeds of up to
102.4 kHz for up to 120 minutes.

The Solution: Using National Instruments
hardware and LabVIEW to create a
measurement vibration test system capable
of triggering, synchronizing, acquiring,
displaying, and storing to disk all test data
with local area network (LAN) connectivity.

Prior to implementing this system, SNL could
not synchronize, acquire, or digitally store
the data from systems with high-channel
counts and fast scan rates. Because module
synchronization requires the use of the PXI

National Instruments « (512) 683-0100 « ni.com

star trigger lines,