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LabVIEW® 4.0 and LabWindows*/CVI 4.0 Expand Virtual Instrumentation

The 4.0 versions of LabVIEW and LabWindows/CV1 expand virtual instrumentation with
enhancements that span your diverse needs.

he year 1996 marks a major milestone in virtual
instrumentation software. With the combined release of
LabVIEW 4.0 and LabWindows/CVI 4.0, we have expanded
virtual instrumentation software to satisfy the needs of an

even larger group of instrumentation system developers and users.

Both products feature numerous productivity enhancement tools
as well as integrated, industry-standard technologies such as OLE
automation in LabVIEW and stand-alone libraries for external
C/C++ compilers in LabWindows/CVI.

Established as two leading instrumenta-
tion software packages, LabVIEW and
LabWindows/CVI have individually revo-
lutionized instrumentation systems and
provided innovative solutions for both
traditional and graphical programmers.
As virtual instrument (V1) systems have
gained in popularity, their requirements
have continuously progressed as well. No
longer are engineers writing simple, stand-
alone systems. Today, companies are stan-

dardizing on enterprise-wide virtual
instrumentation solutions.

C programmers and graphical pro-
grammers are joining forces to create
complete solutions — from the laboratory,
to the factory floor, to the test stand.
Scientists collect data, store it, analyze it,
then send it to other locations. Programs
change rapidly as new designs are im-
plemented. At the heart of all of this, the
software used must meet rigorous require-
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ments. Both LabVIEW Version 4.0 and
LabWindows/CVI Version 4.0 are
designed to extend the scope of virtual
instrumentation systems to meet the
diverse needs of the entire organization.

With LabVIEW 4.0, you benefit from
features that include an environment you
can customize, powerful editing and
debugging tools, OLE automation, flexible
connectivity, and multiplatform and multi-
language capability. LabWindows/CVI1 4.0
features include stand-alone libraries for
32-bit C/C++ compilers, the ability to
create dynamic link libraries (DLLS)
automatically, SmartCode visual
development tools, and Windows 95 and
Windows NT compatibility.

Native 32-Bit Applications for

Windows 95 and Windows NT

In corporate enterprises, there is seldom

a single operating system or platform.

Depending on the specific needs of a user,

different operating systems provide opti-

mal solutions. At National Instruments,

in addition to the existing capability for

Windows 3.x, Sun SPARCstations,
continued on page 3
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Software Solutions

oftware plays a vital role in develop-
S ing automated data acquisition and
instrument control systems. The software
you use in these systems spans a broad
range of functionality, from device drivers
for controlling specific hardware inter-
faces, to application software packages for
developing complete systems. The quality
and flexibility of the software you use to
develop your instrumentation system ulti-
mately determine your productivity and
bottom line results.

As our slogan, “The Software is the
Instrument,” implies, we not only under-
stand the importance of software, but also
promote it as the foundation of your
instrumentation system.

Virtual Instrumentation
Software Enters 10th Year
National Instruments pioneered virtual
instrumentation 10 years ago with the in-
troduction of LabVIEW. Since the initial
release of LabVIEW in 1986, our commit-
ment to instrumentation software has con-
tinually grown to meet the various needs
and experience levels of our customer
base. We now offer more than 30 software
products on several platforms that deliver
the proven productivity gains of virtual
instrumentation. In addition to LabVIEW,
the industry’s leading graphical program-
ming system, we have three products in
our visual development tools product line:
LabWindows/CVI, a C development envi-
ronment for virtual instrumentation;

Graphicy;

Driver
Software

National Instruments offers a complete range of
powerful and flexible general-purpose software
products tailored for your needs and preferences.
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ComponentWorks™, a suite of OLE com-
ponents for Visual Basic; and Measure™, an
add-in to Excel for acquiring data directly
into a spreadsheet. VirtualBench™ is a suite
of stand-alone applications developed entire-
ly in LabVIEW that includes an oscilloscope,
digital multimeter, function generator,
data logger, and dynamic signal analyzer.

Our Software Strategy

Our software charter at National
Instruments is to offer a complete line

of instrumentation and data analysis soft-
ware products that spans a broad range

of functionality for applications ranging
from very simple to very sophisticated. We
have designed our software to match the
many different skill levels and preferences

—
Our graphical programming and
visual programming tools offer a
broad range of tools that you can

use for virtually any application.

of our users. And, for our instrumentation
software, we have tightly integrated our
application software with our device driver
software and hardware to ensure maxi-
mum performance, ease of use,and a
smooth migration path to the future.

By combining technology from both
the computer industry and the instrumen-
tation industry, we offer you many power-
ful and flexible general-purpose software
products for virtually any application.

In This Issue

This issue features the introduction of two
exciting upgrades to our LabVIEW and
LabWindows/CVI1 software. Recent sur-
veys by Test & Measurement World,
Sensors, and Personal Engineering &
Instrumentation News have shown that
LabVIEW and LabWindows/CVI are
clearly the two leading software packages
for PC-based test and data acquisition.
Version 4.0 of each package promises new
levels of productivity, flexibility, and ease
of use; in addition, integration between
the two environments is better than everl»

— John Graff, Corporate Marketing Manager
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LABVIEW 4.0

LabVIEW 4.0 and LabWindows/CVI 4.0 Expand Virtual Instrumentation

demands of its users. With
LabVIEW 4.0, we are proud

to introduce the most
innovative version ever —
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a version designed speci-
fically for you.
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FlexVIEW
= Environment
" As more and more engineers

0]

‘.

from very diverse indus-

tries develop LabVIEW
applications, it is impera-
tive that LabVIEW be flexi-
ble enough to meet their

With the FlexVIEW environment in LabVIEW 4.0, you can cus-

specific needs, yet simple
enough for even the begin-
ning user. With the new

tomize your environment by grouping commonly used objects, hiding Flex\VIEW environment

unnecessary ones, and designing custom palette arrangements for

you or your entire work team.

continued from page 1

Hewlett-Packard workstations, and Apple
Macintosh computers, we are committed
to a full 32-bit native product family for
both Windows 95 and Windows NT. Our
new 4.0 software versions take advantage
of many new operating system features,
including 32-bit I/O drivers with opti-

e
With the combined release of
LabVIEW 4.0 and LabWindows/CVI
4.0, we have expanded virtual
instrumentation software to satisfy
the needs of an even larger group

of system developers and users.

mized driver calls, along with Plug and
Play, Drag and Drop, and more.

LabVIEW 4.0 - Designed for You
One of the most popular trends in virtual
instrumentation today is graphical program-
ming. In the 10 years since we first released
LabVIEW, it has grown from an innovative
graphical programming language to an
industry-standard software development
environment for virtual instrumentation
systems. Over the past 10 years, through
market research and continuous user feed-
back, we have worked hard to continuously
improve LabVIEW to meet the growing

Spring 1996

featured in LabVIEW 4.0,
you can tailor your devel-
opment environment to fit your develop-
ment habits, making your most frequently
used objects readily accessible. You can
customize your environment by grouping
commonly used objects, hiding unneces-
sary ones, and designing custom palette
arrangements for you or your entire work
team. You can also customize pull-down
menus for instant access to commonly
used Vs and help files.

To make custom arrangements even
easier, we ship LabVIEW 4.0 with several
custom palette arrangements designed to
meet the needs of specialized industries.
We have optimized a special test and
measurement palette, the T&M View,
for the specific needs of this market.
Instrument drivers, TestSuite items, and
other commonly used instrument controls
and indicators are arranged in an instantly
accessible fashion. For data acquisition
(DAQ) users, the DAQ View arranges
simplified analog input, analog output,
digital 1/0, and counter/timer functions
in an easily accessible location. LabVIEW
satisfies the specific needs of diverse
users — in one package.

High-Power Editing and

Debugging

LabVIEW 4.0 introduces many new

features that you will find invaluable when
continued on page 4

LabVIEW 4.0
Delivers Advanced
Numerical Comput-
ing to the Desktop

he 4.0 version of LabVIEW adds

advanced numerical computing
with more than 30 new numerical
analysis VIs.

These new numerical analysis VIs
implement the LINPACK algorithms
set, which helps you easily solve, manip-
ulate, and perform real and complex
arithmetic operations for matrices,
arrays, and systems of equations.

The new linear algebra VIs include
real and complex calculations for:

Cholesky Factorization

Create Special Matrix

Cross Product

Determinant

Dot Product

Eigenvectors

Eigenvalues

Inverse

LU Decomposition

LU Factorization

Matrix Condition

Matrix Rank

Norm

Outer Product

Pseudo Inverse

QR Factorization

Singular-Value-Decomposition

Solve Linear Equations

Test Positive Definite

LabVIEW 4.0 also includes a collec-
tion of ready-to-run VIs called Analysis
Instruments. You can use these VIs

to solve curve fitting, numerical analysis,
roots of equations, and statistics ap-
plications with intuitive front panels.

In addition, to meet customer requests,
the LabVIEW 4.0 version adds new
peak detection capabilities for chro-
matography applications and two-
dimensional FFT examples for signal
processing and image processing
applications.»



LABWINDOWS/CVI 4.0

LabVIEW 4.0 and LabWindows/CVI 4.0 Expand Virtual Instrumentation

continued from page 3

developing and modifying your applica-
tions. When building diagrams, produc-
tivity features such as new wiring guides
and help utilities, as well as an automatic
subVI creation utility, simplify your devel-
opment process. With the new debugging
features, you can set breakpoints; single
step into, over, and out of subVIs; and
probe any wire for data values. The new
LabVIEW 4.0 Profiler measures execution
time and memory usage of your VIs, so
you can optimize time-critical sections of
code. The improved Hierarchy window
helps you organize your suite of VIs.

CodelLink - Capitalize on Both
LabVIEW and LabWindows/CVI
With the 4.0 versions of both LabVIEW
and LabWindows/CV1, you can now com-
bine the best of graphical and C program-
ming into your instrumentation systems.
The new CodeLink integration utility
automatically builds LabVIEW Vs

from C libraries created in
LabWindows/CVI. As a LabVIEW user,
you can easily incorporate low-level
operations or legacy C source code
directly into your block diagrams. As

a LabWindows/CVI user, you can incor-
porate the high-speed prototyping bene-
fits of graphical programming into your
projects. For a detailed look at CodeLink,
see page 10.

LabWindows/CVI Version 4.0 -
C for Virtual Instrumentation
With LabWindows/CVI Version 4.0,

you are no longer forced to choose
between the LabWindows/CVI program-
ming environment and your favorite
C/C++ environment. The 32-bit DLLs
that are shipped with Version 4.0 give
you access to the LabWindows/CVI user
interface, analysis, instrument drivers,
and 1/0 libraries for use from any
standard C/C++ tool. As a result, you
are free to design your own C/C++

LabWindows/CVI 4.0

Open C/C** Development Model for Virtual Instrumentation

LabWindows/CVI
i Microsoft
@ Interactive C _ it
Development User Interface Visual C
Environment

Data Analysis

© Automatic Program
Generation

® SmartCode Visual
Editing and
Debugging Tools

© Integrated
Instrumentation
Libraries

Serial

@ Intuitive User
Interface Editor

LabWindows/CVI
Visual Development Environment

Instrument Drivers

' Borland C**
'Symantec ctt
WATCOM
c/ictt

J

Windows 32-Bit
C/C** Programming Tools

LabWindows/CV1 4.0 delivers a complete set of user interface, analysis, and instrumentation 1/0
libraries for use in standard 32-bit C/C++ environments under Windows 95 and Windows NT.
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applications within your general
C/C++ environments and call on
LabWindows/CVI for instrumentation
components.

The Engine Room for
Instrumentation Applications
In addition to delivering the
LabWindows/CVI instrumentation
components to external C environments,
you can now integrate other 32-bit C
libraries, object modules, DLLs, and

=
T he new CodeLink integration
utility automatically builds
LabVIEW Vs from C libraries
created in LabWindows/CVI.

original source code directly into the
LabWindows/CVI environment. For
developing low-level Windows applica-
tions, you can call Windows SDK func-
tions directly from LabWindows/CVI.
With the SDK libraries, you can access
low-level Windows application program-
ming interfaces (APIs) to add mail
(MAPI), telephony (TAPI), multimedia,
and remote procedure calls (RPC) to
your LabWindows/CV1 applications.

You can now also generate 32-bit
DLLs directly from the LabWindows/CVI
programming environment. You can then
take this packaged code and use it in any
Windows application that can manipulate
DLLs, including LabVIEW. You can
therefore use LabWindows/CV1 as
the engine room for low-level func-
tions that are imported into
LabVIEW diagrams.»

— Tamra Pringle, LabVIEW Marketing
Manager, and John Pasquarette, Visual
Development Tools Marketing Manager

For more information about LabVIEW Version 4.0,
see page 11 or circle B123C. For more informa-
tion about LabWindows/CVI Version 4.0, see
page 12 or circle B235B.
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Our 32-Bit Strategy Capitalizes on Windows 95 and Windows NT

he recent release of Windows 95

has brought 32-bit capability to
mainstream personal computing. With
tandem Windows 95 and Windows NT
offerings, developers and users of PC-
based virtual instruments have the free-
dom to choose the operating system and
software that fit their needs. Developers
can also write a single application that
runs on both Windows 95 and Windows
NT, giving them the option to choose
the operating system best suited for the
application on hand.

Each operating system has its advan-
tages — Windows 95 offers an excellent
general-purpose environment for most
applications, while Windows NT gives a
higher level of security and robustness.
National Instruments leverages heavily
off the key technologies of Windows 95
and Windows NT to deliver software and

]
For either of Microsoft’s 32-bit
operating systems, Windows 95 or
Windows NT, National Instruments
has a suite of hardware and software
products that is tailored and opti-
mized for each environment.

hardware products that are designed
specifically for each environment, never
relying on compatibility features from
the previous generation.

Built-In 32-Bit Capability

Without a doubt, Windows 95 has
brought 32-bit computing to the forefront
of PC technology. The 32-bit applications
under Windows 95 enjoy more improved
multitasking and application stability than
was previously possible under Windows
3.1. National Instruments application-
level products and device-driver software
take advantage of 32-bit PC operating
systems, such as Windows 95 and
Windows NT, so that users can

benefit from these improvements.

Our flagship virtual instrumenta-
tion software products, LabVIEW and
LabWindows/CV1, are 32-bit program-
ming environments with which users
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can develop 32-bit application programs
automatically. In the Windows 3 versions
of LabVIEW and LabWindows/CVI,
although the application programming
environments were 32-bit, the underlying
device drivers (NI1-DAQ’, N1-488.2™,

and NI-VXI™) were 16-bit. Now, with
operating systems such as Windows 95
and Windows NT, users can have
completely 32-bit virtual instruments,
from the device driver level up to their
programs. All of our driver software for
Windows 95 and Windows NT is com-
pletely 32-bit compatible, resulting in a
seamless, unified connection from the
instrument control and data acquisition
hardware to the application software.

Windows NT -
Corporate-Wide Power
Windows NT has experienced signifi-
cant growth and acceptance in many
industries, including the two that National
Instruments serves — test and measure-
ment and industrial automation. This
operating system combines the user
security and robustness of a Unix operat-
ing system with the ease of use offered
by Windows operating systems and the
cost-effectiveness of a PC. Windows NT
is ideal for applications where downtime
must be kept at a minimum and system
reliability is critical, such as production
testing and process control. Through
extensive system administration protec-
tion, critical data and applications are
protected from unauthorized or inadver-
tent changes. In addition, because user
applications cannot access 1/O ports
directly, the system is much more stable
and very difficult to crash. Windows NT
uses preemptive multitasking exclusively,
which ensures that any one application
does not take over the processor and
cause an instrumentation system to
lose data. Windows NT also has the
advantage of running on a variety of
processors, such as the PowerPC.
Windows NT is key to our strategy
for PC-based virtual instruments. We
have been shipping Windows NT prod-
ucts since 1993 with initial releases of
our NI-488.2M and NI-DAQ driver
software as well as LabVIEW. LabVIEW

User Program

* Application software
(LabVIEW, LabWindows/CVI,
VirtualBench, ComponentWorks)

» Driver Software
(NI-488.2, NI-DAQ)

Operating System
(Windows 95/NT)

>
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National Instruments offers a complete 32-bit
strategy, from hardware, to driver software, to
application software.

for Windows NT takes advantage of the
32-bit architecture and flat memory
model of Windows NT for high-
performance applications, relying
on operating system features such as
memory protection, application isolation,
fault tolerance for system reliability, and
the secure NTFS file system. Both NI-DAQ
and NI-488.2M are kernel mode drivers
and can be called from several applications
at once. For additional troubleshooting
capability, both device driver packages
use the Windows NT event log, which
can pinpoint problems from interrupt
conflicts to internal driver errors. They
also use the hardware device registry,
which stores all hardware-specific
information. With the addition of
LabWindows/CVI and other related
products, our family of products for
Windows NT is growing — we are
committed to following the evolution
of Windows NT in our future products.
For either of Microsoft’s 32-bit
operating systems, Windows 95 or
Windows NT, National Instruments
has a suite of hardware and software
products that is tailored and optimized
for each environment. With this strategy,
users can choose the operating system
that best fits their needs.»

— Laura Golla, GPIB Marketing Manager
For more information about National

Instruments products for Windows 95 and
Windows NT, circle D1089A.



Virtual Instrumention Systems - Your Key to Open Test

est managers and professionals recognize the key role

test plays in their business and expect that role to become

even more challenging in the future. Embracing virtual

instrumentation at the system level as well as at the com-
ponent level is the key to better bottom line results. As your strate-
gic test partner, National Instruments can show you how a unified
test strategy based on virtual instrumentation software standards
IS your key to open test — and to testing more for less.

The global market of today puts pressure
on profit margins, time to market, and
quality like never before. At the same time,
the electronics content of products is
increasing at a phenomenal rate, resulting
in an even greater need for test. Reducing
test costs, therefore, is an increasingly
competitive factor for many businesses.
Test issues vary widely throughout an
organization, as shown in the figure below.
Test spans advanced research to field ser-
vice, from novice to expert users. Equip-
ment ranges from in-house systems to
turnkey solutions from outside vendors.
Cost, form factor, and performance span
the diversity of ad-hoc systems in design,
high-throughput systems in production,
and small, rugged systems in field service.
Although the cost of test equipment
is quite visible and straightforward, test
development time and efficiency — which
many believe are the primary costs of

Test covers a wide diversity of user needs, from advanced research to

field service and from novice to expert users.
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test — are less visible and harder to quan-
tify. How fast can you develop, enhance,
and modify your test systems? How do you
measure improvement? How much code
and data from design is used in produc-
tion and service — and vice versa?

Unified Test Strategy

Because each department has its own test-
ing needs, it is no wonder that the biggest
challenge in many organizations is manag-
ing the diversity and proliferation of test
systems. Sharing data and reusing work is
complicated tremendously if each group
has its own approach for test.

Yet, each group has valid reasons for what
it does. Corporate guidelines, such as com-
mon test architectures, are a technique to
unify strategies across groups. Hardware
standards, such as GPIB and VXI, are often
rightfully embraced. If defined too narrow-
ly, however, they can result in inefficient
implementations in many
applications. PC technolo-
gies, such as PCl and
PCMCIA, for example,
offer many test capabilities
at incredibly low prices.

Even with the help of
hardware standards, many
test managers still find the
diversity of test systems as
high as ever. The prolifera-
tion of different software
architectures makes it diffi-
cult to reuse test programs
and data from one system
to the next. Today, most
people realize that software
is the key to leveraging
their work and unifying
test strategies throughout

an organization. Modular, reusable software
is what virtual instrumentation is all about.

Virtual instrumentation systems, as
shown in the figure at right, use modular,
interoperable software components as the
core standards for test system design. This
software standardization is the key to pro-
ductivity, scalability across an organization,
and even hardware independence.

With multiplatform compatibility,
you can use your own preferred computer
platform. You can choose from a variety of
flavors, from PCs to Unix workstations, while
still maintaining software compatibility across
the organization. You can program using
industry-standard languages, including the
LabVIEW block diagram G code, C/C++,
and Visual Basic, with computer industry
standards such as DLL, DDE, and OLE giv-
ing code interoperability and integration.

e ——

Today, most people realize that soft-
ware is the key to leveraging their
work and unifying test strategies
throughout an organization.

In addition, because each hardware
component integrates into the system as a
modular virtual instrument component,
you can easily use test programs written for
a particular instrument set with other
instruments. Each user, therefore, has
complete freedom to mix and match
hardware types as needed. R&D can use
GPIB instruments alongside PC DAQ cards,
for example, while production uses GPIB
and VXI and service uses PCMCIA. With
virtual instrumentation, you can use and
enhance your existing equipment so your
past investments are not wasted. The key
architectural components that make this
possible include: standardized instrument
drivers, which facilitate instrument inter-
changeability; the VISA 1/0 standard for
interface interchangeability; and NI-DAQ
1/0 software for interchangeability across
all types of PC DAQ hardware.

Enhanced Productivity

LabVIEW and LabWindows/CVI are core
components of virtual instrumentation
systems. Exhaustive, ever-growing libraries
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of reusable virtual instrument software
objects give users across all departments a
huge jump start. Modern graphical tools,
such as soft front panels, block diagram
programming, and automatic code gener-
ation speed test development and leverage
work from one system to the next.

Other interoperable software compo-
nents, such as test executives, structured
query language (SQL) databases and
statistical process control (SPC) tools,
address needs that range from the individ-
ual test developer, to volume production
test, to enterprise-wide integration of a
worldwide operation.

Scalability and Reuse

Another dramatic benefit of virtual instru-
mentation is reuse of tests and data. Tradi-
tionally, the tendency is for each phase of
product development to occur in a serial
fashion — see figure above. Strategies to
minimize “over the wall” operation in-
clude cross-functional teams, corporate
guidelines, and even drastic organizational
changes. The potential for spanning depart-
ments in most organizations is huge, and
is one of the key strategies for increasing
test capability without increasing test per-
sonnel. For most organizations, this remains

Virtual Instrumentation
System Architecture

OLE, DLL...

System Compatibility

SQL
Database

Test Executive

Breaking the Barriers of Product Development

Advanced

Design
Research

Validation

Service

Production

In many organizations, barriers exist between the different players in product development. With
virtual instrumentation systems, however, sharing and reuse is automatic, without extensive training

Or reorganization.

a major opportunity because the cross-
departmental leverage is largely untapped.

With virtual instrumentation systems,
sharing and reuse is automatic, without
extensive training or reorganization.
Guidelines for design are built into the
methodology. All software is developed as
modular VIs that you can easily examine,
experiment with, and enhance or integrate
into the tests of different groups.

Design engineers, for example, can give
their test VIs along with the product to the
verification group, where they can be used
as-is or perhaps enhanced to meet more
specialized needs. Likewise, instead of
spending time duplicating specific product
tests, production can leverage VIs from
both groups and add value in volume test
techniques, enterprise-
wide integration of data,
and user interfaces for
novice test operators.

If each of the groups
shown in the figure
above was 50 percent
more efficient, this alone
could accelerate time to
market and increase test

Test
Report

Re-usable TestVirtual | L8VIEW - yesources across the
Tests INStruments | oo ameony ot
ComponentWorks  grganization by a factor
""""""""""""""""""""""" [ of two. Such efficiencies
Hard Instrument are real and have been
e Drivers achieved in man
Independence bl y
organizations.
VISA NI-DAQ A traditional techni-
que used to streamline
— product development is
i | | to formally document
P Plug-in test requirements early
GPIB VXl DAQ Boards

0N so as to give “down-
stream” groups a head

Virtual instrumentation systems use modular, interoperable software
components as the core standards for test system design.
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start on what is coming.

This can be challenging because the
requirements are often not completely
known until the product is essentially
completed. The strategy to first specify,
then implement, change, and document
again can result in a lengthy iteration
process. Even “simple” changes must be
carefully considered in terms of impact on
schedule and budget.

Most virtual instrumentation users
testify that formalizing requirements,
although well intended, often takes longer
than the test development itself. The rapid,
interactive development style of virtual
instrumentation enables quick delivery of
prototypes to the actual user, followed by
rapid iteration towards a final solution
that matches the end-user’s needs exactly.
When complete, the implementation itself
inherently documents the system, rather
than the other way around.

Your Strategic Test Partner
How can you take advantage of virtual
instrumentation systems? Base your
systems on industry standards. Choose
to unify your test strategy throughout
your organization with a unified, scalable
systems architecture based on virtual
instrumentation software standards.

Put us on your bidding list, even for
integrated systems. Our system test
experts can show you how other com-
panies have successfully addressed the
challenges you face. Choose National
Instruments — the virtual instrumentation
company — as your strategic test partner
and you have our commitment to success
in your organization.»

— Ron Wolfe, Test and Measurement Marketing
Manager



Cutting Your Test Costs - ““It’'s About Time”’

anufacturers are faced with the difficult challenge

of maximizing production volume while minimizing

production cost. Most companies understand that

to meet these challenges, time is their most important
resource - time to market, development time, production time, and
especially test time. After designing state-of-the-art products and
building them with advanced high-speed production technologies,
companies find that test time often throttles production capacity.
A reduction in test time means increased production capacity,
therefore lower costs and higher margins - a better bottom line.
Now more than ever, “It's About Time.”

Built for Speed

The first step in the battle to cut test time
is to design performance into your test
system with the components you choose.
National Instruments gives you the high-
est performance components from which
you can assemble your test system. Our
GPIB products incorporate the state-of-the
art TNT4882C™ ASIC and the HS488
high-speed protocol, giving you maximum
IEEE 488 performance — up to the full

8 Mbytes/s HS488 rate. The next-
generation MXI-2 and embedded VXI con-
trollers use our new MITE™ and MANTIS™
VXI interface ASICs to realize unparalleled
performance. With the MITE, for instance,
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you can transfer data between the local
computer memory and the VXIbus and

VXI devices at burst rates approaching

20 Mbytes/s. In addition, the technologies
used in our E Series instrumentation-class
DAQ products give PC-based test and
measurement users performance on a level
with traditional rack and stack instruments
at a significantly reduced cost.

LabVIEW and LabWindows/CVI fur-
ther minimize your test development time
with graphical and visual programming
tools while giving you the speed advantage
of compiled execution. The LabVIEW and
LabWindows/CVI1 Test Executives deliver
high-speed test execution and report-
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This seqlience tests a computer motherboard.

Kepboard type: USA
B.000000 GT 5.000000
Execution Time 37ms
Powerup Diagnostics SKIP
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ideo Diagrostics SKIF
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PreRun Execution Time;, 79ms.

PostRun Execution Time: 39ms.
Total Test Execution Tine: 3481 ms: b
Total UUT Execution Time: 7142ms. [+]
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The built-in execution timer of the LabVIEW Test Executive records and generates a detailed timing
report that shows the execution time of each test as well as the overhead for sequence execution.

8

generation environments that you can

use as turnkey solutions or customize for
your application. However, simply build-
ing your test system from the highest per-
formance components does not guarantee
that you will achieve the highest possible
system throughput.

System Optimization Tools

To maximize the performance of your test
system, you must have the capability to
gauge the performance of all system com-
ponents. National Instruments has devel-
oped system optimization tools that help
analyze and optimize system execution
time. After you have assembled your test
system, these system optimization tools

]
““With the new Profiler in
LabVIEW 4.0, we are detecting
time-consuming tasks within our
project and are currently improving
system performance.”

— Marcel de Leeuw, SAPHIR

give you much-needed insights into the
operation of your test system and become
the most important and most often-used
tools in your effort to eliminate wasted
time. The system optimization tools avail-
able from National Instruments analyze
test system execution at all levels — from
the high-level test executive down to the
low-level instrument control protocols.

Test Executive Execution Timer
Typically, the highest level software com-
ponent of a test system is the test execu-
tive. This is usually the starting point for
system optimization. To help benchmark
and tune performance, the LabVIEW Test
Executive has a built-in execution timer.
The timer records the execution time of
individual tests as well as the overall exe-
cution time of the entire sequence. From
this information, the test executive gener-
ates a detailed timing report that shows
the execution time of each test as well as
the overhead for sequence execution. You
can then determine if your overall test sys-
tem performance is satisfactory or isolate
which components need optimization.
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Source Code Profilers
After determining which test system com-
ponent needs optimization, you can use
source code profilers to further analyze
execution time and memory usage. With
the LabVIEW 4.0 Profiler, you can analyze
the total time it takes to run a VI and its
subVIs, the total number of times subVIs
are called, the minimum and maximum
execution times for each component, and
a breakdown of the time spent to execute,
display, draw, and track each component.
According to Marcel de Leeuw, a
LabVIEW 4.0 user at SAPHIR, France,
“LabVIEW 4.0 introduces new utilities,
such as advanced debugging and profiling,
that are invaluable for large application
development. With the new Profiler in
LabVIEW 4.0, we are detecting time-con-
suming tasks within our project and are
currently improving system performance.”
Additionally, you can use standard
off-the-shelf source code profilers avail-
able from Microsoft, Borland, and others
to analyze the performance of tests that
you develop with LabWindows/CVI.
These standard products examine your
programs, tell you how many times each
function was called, and also give corre-
sponding execution times.

-
The instrument control, test develop-
ment, and test execution products
from National Instruments give you
powerful optimization options at all
levels within your test system.

With source code profilers, you can
easily target bottlenecks in your test rou-
tines and focus your test system optimiza-
tion efforts. For example, you can deter-
mine which are the most often used
subVIs or functions and therefore the
most likely candidates for optimization.
You can also determine which areas of
your program — instrument control,
data analysis, or data presentation —
should be optimized.

GPIB Analyzer
As with many applications, users often
find they can squeeze the most out of
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With the GPIB+ controller/monitor boards, you can easily capture
low-level GPIB transactions and perform advanced timing analysis.

their test system by optimizing the
low-level instrument control and 1/O.
However, viewing the timing and flow

of instrument commands and data is
often difficult. The new AT-GPIB/TNT+
and PCMCIA-GPIB+ interfaces solve
this problem by providing a full-featured
IEEE 488.2 Controller with built-in GPIB
monitor and analyzer. These boards can
capture and monitor GPIB activity up

to the full 8 Mbytes/s HS5488 rate. The
number of capture events is limited only
by the memory available on your PC;
each captured event is timestamped
with a resolution of 50 ns.

The boards come complete with
Analyzer software that displays the full
status of the GPIB and has a robust envi-
ronment for viewing and interpreting
GPIB transactions. The analyzer has a
flexible pattern-search utility for quickly
locating specific bus patterns. After you
find which areas of the GPIB transaction
you want to isolate and analyze, you can
use markers to highlight and examine
specific transactions. Based on the mark-
ers, the analyzer calculates elapsed time
and number of events per second.

The GPIB+ controller/monitor
board and its accompanying Analyzer
software form a powerful combination.
With these tools, you can uncover the
bottlenecks in your instrument control
system. For example, you can find your
slowest devices and optimize communi-
cation. Because the analyzer runs in

mization tools from
National Instruments
give you powerful
control over test system execution time —
and in this case, time is money! To build
and maintain a high-performance test
system, you must not only choose the
highest performance components, but
also those that give you the ability to
monitor and optimize their performance
once installed. The instrument control,
test development, and test execution
products from National Instruments
give you powerful optimization options
at all levels within your test system — from
the sequencing of tests by the test execu-
tive; to the interaction of instrument
drivers, analysis functions, and other
operations within your test routines;

to the low-level protocols and syntax

of instrument control. Now, you can
guarantee that your test system that was
built for speed is operating at maximum
throughput and performance.»

— Scott Rust, Test and Measurement Software
Marketing Manager
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With source code profilers, you can easily target
bottlenecks in your test routines and focus your
test system optimization efforts.



CODELINK

CodeLink Leverages Investment in LabVIEW and LabWindows/CVI

he widespread success and acceptance

of virtual instrumentation has led
to a large following of LabVIEW and
LabWindows/CVI users — in some
instances, use of the two products is split
within the same organization. Now, along
with adding significant improvements to
development tools for graphical and C
programmers, LabVIEW 4.0 and
LabWindows/CVI 4.0 can work together
through a new integration tool called
CodeLink. Through CodeLink, LabVIEW
and LabWindows/CV1 users can cooper-
ate, rather than simply coexist, to leverage
their development efforts for enterprise-
wide virtual instrumentation solutions.

CodeLink automatically builds

LabVIEW block diagrams to interface with
DLLs created in LabWindows/CVI. From
LabWindows/CVI, users can automatically
generate a Windows 32-bit DLL from their
C source code. From LabVIEW, users can
invoke CodeLink to analyze the DLL and
build a collection of icons that they can
immediately use within a LabVIEW
program. Joined through CodeLink,
LabVIEW and LabWindows/CVI represent
the most powerful set of instrumentation
software development tools available.

Enterprise-Wide Test Solutions
Independently, both LabVIEW and
LabWindows/CVI provide a strong foun-
dation for developing a complete test and
measurement corporate strategy. In many
cases, however, the specific benefits of both
event-driven, C-based code and data-flow
graphical block diagram code are needed.
Through CodeLink, organizations can
combine the best of both programming
styles to fit the needs of their users and
projects. Product designers tend to look
for easy-to-use tools for taking simple
measurements during design characteri-
zation and specification tests. Test depart-
ment personnel generally look for a high-
performance, maintainable test software
solution to run on the production floor.

In most cases, both groups of users tend
to communicate with the same hardware,
make the same kind of measurements, and
analyze the same kind of data with their test
software. With CodeLink, organizations can
define which low-level operations are best
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With CodeLink, users can now take advantage of the LabWindows/CVI interactive C environment to
integrate DLLs into LabVIEW.

performed in C and which high-level After selecting the FP file, you are then
operations are best handled in block dia- prompted to select the corresponding
grams. Where they draw the line is up to DLL file.
the individual organization, based on the 2. Set VI generation options. Before
skill set and development habits of the CodeLink starts generating VIs, you
personnel involved. In many cases, users can specify some conversion options.
can handle all tasks with either C or G Because a common operation is to con-
source code. In some cases, however, the vert an instrument driver generated in
wide-ranging corporate solution involves LabWindows/CVI for use in LabVIEW,
a combination of C and G to best meet you can set CodeLink to generate the
the needs of all of the personnel involved. VIs to use standard instrument error
With LabVIEW and LabWindows/CVI 4.0, 1/0 checking and common instrument
these organizations can now share and driver icons (for functions like i ni t,
exchange components of their test solu- configur e, r eadwavef or mand so
tion for a more productive, coordinated on).
development effort. 3. VIs are then automatically generated
by LabVIEW. The result is a single VI
How CodeLink Works corresponding to each C function in
CodeLink is designed to integrate DLLs your DLL. The VI inputs and outputs
created in LabWindows/CV1 directly into are automatically wired up to the Call
LabVIEW (refer to page 12 to learn more Library node, and error return values
about the DLL-generation capabilities of are wired out through the standard
LabWindows/CV1). instrument 1/0 mechanism used in
1. Launch the CodeLink utility from all LabVIEW instrument drivers.
the LabVIEW file menu. You will be
prompted to select a LabWindows/CVI Through CodeLink, LabVIEW and
function panel (FP) file that corre- LabWindows/CVI can begin to leverage
sponds to the DLL you are using. off their respective investments for a more
(The function panel file contains in- productive development effort through-
formation about the functions and out your organization.»

parameters passed into the DLL.)
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SOFTWARE DEVELOPMENTS

LabVIEW 4.0 Simplifies Development, Increases Performance

abVIEW 4.0 is the version designed

to simplify your development tasks,
improve your productivity, and increase
your system performance. It is designed
for the end-user, systems integrator, and
corporate developer as well as for test and
measurement, data acquisition, and analy-
sis. More than ever before, LabVIEW 4.0
is designed with you in mind.

Using the FlexVIEW environment in
LabVIEW 4.0, you can customize your
LabVIEW environment to exactly meet your
development habits. You can place your
Control and Function palettes anywhere
in your work area and customize them.

In addition, you can add Vs and help files
to pull-down menus for instant access

to the tools you use most. The features
added to LabVIEW 4.0 go well beyond
the development environment, however.

Flexible Front Panel Options

To help you build sophisticated front panels
more quickly and easily, LabVIEW 4.0
features a variety of new graphs and user
interface display options. At the click of

a mouse, you can configure charts and
graphs to display scatter charts, horizontal
and vertical bar graphs, and filled plots.
You can configure all numeric objects to
display current date and time information.
And, with the new positioning, sizing, and
blinking attributes available for all front
panel objects, you can easily animate your
user interfaces. In addition, Windows 95
and Windows NT users can now import
enhanced metafiles into their applications.

Time-Saving Techniques

We have enhanced the entire LabVIEW
environment to make your development
even faster. To make wiring easier, we have
added wiring guides that display data type
and terminal information, including the
exact location for wiring connections. You
can automatically create and wire controls
and constants just by popping up on a
subVI terminal. Plus, to convert any section
of your diagram into a subVI, simply use
the subVI from the Selection utility to
convert your diagram into a subVI with

its own icon; you can then wire it correctly.
In addition, to help you build data acquisi-
tion programs, the new DAQ Navigator
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customize for easy access
to Vis
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\COnfigurable plot styles
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metafiles for front
panel displays

Floating tools palette
with intuitive editing
and debugging tools

B —Set
breakpoints
on any wire

Wiring guides and tip strips for easy editing

utility guides you through a simple series
of questions and presents a completed
example to help you get started.

Powerful Debugging and
Code Optimization
When developing large applications, one of
the most tedious chores is often debugging
and optimizing code. With LabVIEW 4.0, we
have made this chore a simple task. The new
Find utility locates all instances of an object
or text string in your V1 suite. When debug-
ging your code, you can now suspend your
VI by placing a breakpoint on any wire or
node, or by pressing the Pause button. For
extensive debugging, you can use the enhanced
Probe tool to monitor data on the diagram
as well as the single stepping functions to sin-
gle step into, over, and out of your subVIs.
You will find the new Profiling tool
invaluable when optimizing your VIs. Using
this utility, you can optimize both speed
and memory usage to create some of the
fastest, most compact applications possible.
In the 10 years since we first released
LabVIEW, it has grown from an innovative
graphical programming language to an
industry-standard software development
environment. Regardless of your applica-
tion, industry, and development habits,
LabVIEW Version 4.0 is designed for you.»

For upgrade information, call National Instruments
at (512) 794-0100 or contact your local branch office.

Probe any wire to see intermediate values

LabVIEW 4.0 Test
Executive Available

he LabVIEW 4.0 Test Executive,

which has been specifically com-
piled for use with new LabVIEW 4.0,
gives users unparalleled ease of use
and productivity. The LabVIEW 4.0
Test Executive is available for all
LabVIEW platforms, including
Windows 95/NT/3.1, Macintosh and
Power Macintosh, Sun, and HP-UX.
The latest Test Executive has features
for all platforms that include:
¢ Test sequence creation without

modifying the Test Executive
* Dynamic loading of tests
+ Faster test sequence execution
* Performance monitoring with the
execution timer

¢ Test development in any language
+ Powerful dependency editing
+ Customizable user interface
+ Connection to SPC and SQL Toolkits
+ Upgradability to future versions

The LabVIEW 4.0 Test Executive is available
now. LabVIEW 3.1.1 Test Executive users
can upgrade at no charge. For pricing and
availability, contact your local National
Instruments sales office.
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SOFTWARE DEVELOPMENTS

LabWindows/CVI 4.0 Enhances Development Tools and More

L abWindows/CV1 4.0 extends the
user interface, analysis, and 1/0
libraries for use with standard 32-bit
C/C++ programming environments

on Windows 95 and Windows NT. Now,
C programmers using any programming
environment can build virtual instruments
with the tools from LabWindows/CV]1.
However, if you are already using the
LabWindows/CVI development environ-
ment, Version 4.0 introduces many new
features to streamline your programming
efforts and enhance your virtual instru-
mentation applications.

Windows 95 and Windows NT
Moving to a native Windows 95

and Windows NT application,
LabWindows/CVI takes advantage

of the built-in features of these operating
systems, the first and foremost being the
32-bit architecture. In Version 4.0,
LabWindows/CVI users enjoy complete
code interchangeability and compatibility
with external code and libraries. You can
therefore seamlessly integrate 32-bit DLLS,
object modules, and static libraries created
in outside C environments into
LabWindows/CVI. On Windows 95/NT,
there are no more DLL integration
headaches involving “thunking” or “glue
code” — DLLs are linked directly into
LabWindows/CVI using the standard
import library mechanism. In addition,
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LabWindows/CVI can now build 32-bit
DLLs, static libraries, and object modules
that are compatible with standard 32-bit
C/C++ programming environments under
Windows 95/NT. From a new utility, you
can stamp the version, company, and
trademark information right into your
executable or DLL during the build
process for better project tracking.
Becoming a native Windows 95
application brings with it more than
just streamlined DLL-calling mechanisms.
LabWindows/CVI adds long filenames;
standard Windows 95 buttons, menus,
and dialogs; Windows enhanced metafile
capability; use of system resource settings
for fonts, colors, cursors, and sounds; and
an un-install utility. LabWindows/CVI
takes on a Windows 95 look-and-feel
wherever possible. For instance, when
you use Create Distribution Kit to build
disks for distributing your application
in LabWindows/CV1 4.0, you receive
not only a Windows 95-like setup pro-
gram, but also an uninstall utility to
remove your application from
target machines.

More Visual Editing and
Debugging Tools - SmartCode
Building on the visual editing and
debugging tools added in Version 3.1,
LabWindows/CVI1 Version 4.0 adds
SmartCode development tools. SmartCode,
which encompasses
all of the editing
and debugging
capabilities in the
CVI programming
environment,
works intelligently
with your source
code during
development.
Specifically,

| | Version 4.0 adds
] % syntax coloring,
-uil | | context menus,

- & | | and function panel
lookup wizards.
Through syntax

LabWindows/CV1 4.0 adds new user interface capabilities, including dual
y-axes and built-in panning and zooming for graphs, as well as user-defined

axes labels for both graphs and strip charts.
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coloring, you can
specify a color
scheme for

comments, strings, C keywords, and so
on, to make your source code quickly
readable and understandable. Context
menus appear when you right-click any-
where in the source window. Depending
on where you click and what code is
selected, you can perform editing and
debugging operations, including viewing
variable values, opening files, or cut,
copy, and paste operations instantly
from the context menu. In addition,
from function panels you can invoke

a SmartCode hot key to instantly select
from a list of variables from your project.

User Interface Enhancements
LabWindows/CVI 4.0 answers many of
your requests for enhancements to graphs
and strip chart controls. Graphs and strip
charts now include scaleable axes (initial
value and offset value) capabilities, arbitrary
labels on axes, and reversible polarity.
Plus, graphs now have dual Y-axes and
built-in zooming and panning capabilities
in Version 4.0. LabWindows/CVI also adds
capability for building tabbed dialogs, like
standard Windows 95 property pages.

A new control, called the Canvas control,
is introduced in LabWindows/CV1 4.0.
The Canvas control is an optimized
drawing port for high-speed, arbitrary
drawing. Applications that require intense
image manipulation or arbitrary dragging,
drawing, or visual operations from the
user all benefit from the Canvas control.

New System-Level Capabilities
LabWindows/CVI 4.0 opens up additional
low-level operations in Windows 95/NT.
You can now call Windows SDK functions
directly from the LabWindows/CVI
programming environment. Version 4.0

is shipped with SDK header files and
libraries for performing low-level system
operations. In addition, a new collection
of examples and utilities shows you

how to build interrupt handlers in

VxDs and integrate them into your
LabWindows/CVI applications.»

For upgrade information, call National
Instruments at (512) 794-0100 or contact your
local branch office.
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USER SOLUTIONS

Making Energy Measurements and Analysis with LabWindows/CVI

by Mark Gwin, Sr. Test Engineer,
Test Engineering, Physio-Control Corp.,
Redmond, WA

The Challenge: What do you use to
test a device that delivers 360 joules
of energy... besides CAUTION?
The Solution: At Physio-Control,
a medical device manufacturer of
cardiac monitors and defibrillators
for the pre-hospital and hospital
settings, our test engineers were
recently asked that question. The
answer we came up with was a
PC-based system using GPIB
instruments and LabWindows/CVI.

Based on stricter industry regulations, we
were challenged to take a new direction in
our test system development. We needed
not only to devise ways to develop func-
tional test systems faster, but each system
also needed to be “reusable.” This required
our test software to have a modular
programming structure, so we could easily
leverage off previously generated code. We
also had to change from using a product-

T
L_abWindows/CVI has everything
we were looking for in a software
package — ANSI C programming

in a Windows environment, a simple
graphical interface, and a large
library of instrument drivers.

specific test system to using a more
generalized test hardware platform.
After carefully reviewing our options,
we decided to build a PC-based system
using GPIB rack-and-stack instruments
and LabWindows/CVI instrumentation
test software from National Instruments.
Our new test system is designed
to functionally test a life-saving device
known as a defibrillator, which delivers
up to 360 joules of energy. A defibrillator
is used on someone experiencing
ventricular fibrillation. The device
restarts a person’s heart by shocking
or defibrillating it back into normal
sinus rhythm.
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Mark Gwin checks software flow on our prototype test system. The screen shows a GUI created using
LabWindows/CVI.

Cost considerations ultimately swayed
us to base our test system on GPIB instru-
mentation. We did evaluate VXI; however,
after reviewing our hardware requirements,
we determined we did not need its
performance (speed) and size benefits.

Selecting the Software

With the process of converting product
specifications to hardware requirements
completed, our next decision was “On
what test software or compiler do we
standardize?” Requirements were very
general, but of key importance was a
supplier’s potential for longevity (will
the vendor sell and support their pro-
duct years from now?). We reviewed
and tested several software packages
and compilers, all from leading software
houses and test instrumentation vendors,
and concluded that LabWindows/CVI
best suited our test needs. It had every-
thing we were looking for in a software
package — ANSI C programming in

a Windows environment, a simple
graphical interface, and a large

library of instrument drivers.

The Test System

Our test system makes various basic mea-
surements, along with some product-spe-
cific measurements. Some of the more
unique measurements include defibrillator
energy, defibrillator waveform analysis,
electrocardiograph simulation , and
pacing pulse waveform analysis.

We have had four identical test systems
running since June 1995. In February, we
will have two slightly modified versions
of this system working for two other
defibrillator test projects, bringing the
total to six systems in operation. It took
less than eight months to develop the first
software project and only eight weeks to
make the necessary modifications to bring
the additional systems online.

LabWindows/CVI combined with
our software structure has resulted in a
highly successful project that meets our
reusability goals.»

For a full copy of this user solutions article,
circle A562A.
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VXI DEVELOPMENTS

National Instruments and VXIplug&play Deliver VISA

test and measurement
industry that we have
delivered on the promise we
made more than two years
ago for an industry-standard
I/0 foundation. When we
formed the alliance in
September 1993, we had a
vision for VISA and its
benefits, but we knew it
would take a lot of hard work
to deliver and gain industry
acceptance. Users have really
supported what we’re doing,
and the unprecedented
cooperation within the
alliance and between
National Instruments
and Hewlett-Packard in
particular has allowed us to
make VISA a reality.”

VISA delivers tremendous
benefits to end-users in

The recently approved VISA 1.0 specification delivers benefits to

users in the areas of ease of use and open systems.

n February 27,1996 at NEPCON

West, the VXIplug&play Systems
Alliance announced the completion of a
major milestone — approval of the VISA
1.0 specification. National Instruments
simultaneously announced the delivery
of VISA 1.0 products.

VISA (Virtual Instrument Software
Architecture) is the alliance’s multivendor
1/0O software standard. The original VISA
specification was written by National
Instruments and submitted to the alliance
as a formal industry standard. Over the
past two years, National Instruments has
worked with other alliance members,
including Hewlett-Packard and Tektronix,
to refine and finalize the VISA standard.
VISA provides a common foundation
for the development, delivery, and
interoperability of high-level multivendor
system software components, such as
instrument drivers, soft front panels,
and application software.

According to Ron Wolfe, Chairman
of the alliance and Test and Measurement
Marketing Manager at National Instruments,
“On behalf of the 51 alliance member
companies, | am very pleased to tell the
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the areas of ease of use and
open systems. The standard
provides a common
multivendor foundation for the future but
also delivers on another very important
alliance promise — to protect the installed
base. National Instruments VISA products

]

““Users have really supported what
we're doing, and the unprecedented
cooperation within the alliance and
between National Instruments and
Hewlett-Packard in particular has
allowed us to make VISA a reality.”
— Ron Wolfe
National Instruments

include compatibility for NI-488.2 and
NI-VXI, so that software written using
these interfaces can co-exist alongside
VISA software in the same systems.

Availability
Each vendor of a VXIplug&play-compliant
controller must provide aVVISA 1.0
software product with their controller as
described in VXIplug&play specifications.
National Instruments VISA 1.0 products
will be available in Q1 1996, including

compatibility for Windows 3.x,
Windows 95, Windows NT, Sun/Solaris,
HP-UX, and Macintosh operating
systems. The new 4.0 versions of both
LabVIEW and LabWindows/CVI feature
native, integrated support for VISA 1.0.

Transition Strategy Key
to VISA Success
The VISA Transition Library (VTL) was
a key factor in the alliance’s progress
towards VISA. VTL, a limited, binary-
compatible subset of VISA, underwent
three revisions over the past year during
the migration to full VISA. Each of these
revisions added additional functionality
as needed by users. VTL gave controller
vendors easy, incremental steps toward
VISA, while giving developers the ability
to write and deliver VISA-compliant
instrument drivers, soft front panels, and
application software more than a year ago.
Software developed over the past year
with VTL runs on VISA 1.0 with no
modifications. Thus, VISA 1.0 hits the
ground running, with more than 100
VISA-compliant VXIplug&play instrument
drivers and soft front panels. Instrument
drivers developed over the past year by
National Instruments also use the VISA
interface — plus, we will write all future VXI
and GPIB instrument drivers to use VISA.
In addition, end-users who have written
software to VTL over the past year can run
their software unmodified on VISA 1.0.

For More Information

VISA 1.0 will be available during the

first quarter of 1996. Contact National
Instruments for information on how to
upgrade. You can download VXIplug&play
specifications in native HTML format

or as Word documents from the
VXIplug&play Systems Alliance web site
at http://www.natinst.com/vxipnp/»

You can contact the VXIplug&play Systems
Alliance at 6504 Bridge Point Parkway,
Austin, TX 78730-5039;

e-mail: vxipnp@natinst.com.
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INDUSTRIAL AUTOMATION

National Instruments Takes Part in Fieldbus Trials at Monsanto

The beta plant test system interconnects devices
from several vendors to monitor and control a
condensate recovery system.

he Monsanto Chocolate Bayou plant

in Alvin, Texas is using National
Instruments fieldbus products in a beta
plant test for FounbaTion Fieldbus. The
purpose of the beta plant test is to show a
working network in a plant environment
that implements the fieldbus specification
developed by the Fieldbus Foundation.
The trial, which is installed on a non-
essential condensate recovery system,
connects field devices on two separate
fieldbuses to a distributed control system.
The installation also features several
intrinsic safety barriers, bus monitors,
and dialog systems.

The fieldbus installed at the Monsanto
plant is an H1 fieldbus network that runs
at 31.25 kb/s on standard twisted-pair
wiring. The installation is notable for its
connection of devices from several field
device vendors. Multivendor interoperability
is a major feature of the fieldbus developed
by the Fieldbus Foundation. The fieldbus
is implemented with existing, proven
communications technologies, including
IEC/ISA SP50, PROFIBUS (a German
standard), FIP (a French standard),
and DDL (Device Description Language)
from the HART protocol.

Participants in the plant test represent
distributed control systems (DCS), device,
tool, and accessory vendors. Device vendors
participating in the plant test include Fisher
Controls, Foxboro, Honeywell, Micro-
motion, Rosemount, Smar, Valtech, and
Yokogawa. The control system is a Fisher-
Rosemount Systems Provox DCS. PC-based
bus monitor and dialog systems were
supplied by National Instruments, Smar,
Softing, and Relcom. MTL provided power
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supplies and barriers while Belden and Furon
supplied the wiring used in the system.

Using Our Round Card as a
Fieldbus Interface

National Instruments participated in
several levels of the plant test. Many of the
field devices use our H1 fieldbus round
card to interface to the fieldbus. The
round card is a circular, 2.44 in. diameter
circuit card that interfaces between the
fieldbus and an existing field device that
uses digital communications. National
Instruments developed the fieldbus
communications stack that runs on the
round card and performs the required
communications protocols. The round
cards were easily integrated with the
existing field devices using the software
components we supplied. In addition to
the communications stack, the round

]

National Instruments is helping
bring the FOUNDATION Fieldbus
specification to realization.

cards include NI-SHELL, a software
environment for implementing fieldbus
function blocks in a device. This type of
environment is commonly called a function
block shell, because it provides a software
structure, or shell, for implementing
function blocks. Function blocks are a

standard component in FOUNDATION
Fieldbus that represent common device
functions such as analog input/output,
digital input/output, and PID control
loops. The devices in the plant test use
function block algorithms developed by
Foxboro and integrated on the round cards.

PC-Based Tools

The plant is also using National
Instruments PC-based products in plant
testing. Our AT-FBUS/H1 connects a
standard PC to the H1 fieldbus. Software
running on the PC includes the NI-FMON
fieldbus monitor. Using this Windows
application, you can view data packets on
the bus. Also in use is an interactive dialog
system with which you can interact with
the fieldbus to send and receive messages
to the field devices. National Instruments
PC-based tools operate on the same bus
as the control system and PC-based tools
from other vendors, again showing how
different applications can interoperate

on the same bus.

The plant test system marks another
step in the development of a standard
fieldbus for use in automation applications.
Through our participation in the plant test
process and Foundation technical activities,
as well as through our development and
delivery of products, National Instruments
is helping bring the FounpaTioN Fieldbus
specification to realization.»

from Header Honeywell

Condensate l

PT-105

Rosemount
TT-106

Foxboro
LT-203

XD" @ Valtek
CV-202
i
1
= @ Micro
B Motion

°

|
Recirc ¢ ¢ @ To Boiler Feed
Pump E ?] —

Smar Fisher Smar
FT-102 CV-103 TT-104

The system includes two separate fieldbus networks connected to a Fisher Provox DCS.

Spring 1996



