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Editorial Review

From the Inside Flap
Welcome to LabVIEW

LabVIEW, or Laboratory Virtual Instrument Engineering Workbench, is a graphical programming language
that has been widely adopted throughout industry, academia, and research |abs as the standard for data
acquisition and instrument control software. Currently running on Macintoshes (and Mac clones), Sun
SPARCstations, HP 9000/700 Series workstations, and personal computers (PCs) running Windows 3.1,
Windows NT, or Windows 95, LabVIEW is a powerful and flexible instrumentation and analysis software
system.

Computers are much more flexible than standard instruments, and creating your own LabVIEW program, or
virtual instrument (VI), issimple. LabVIEW's intuitive user interface makes writing and using programs
exciting and fun!

LabVIEW departs from the sequential nature of traditional programming languages and features an easy-to-
use graphical programming environment, including all of the tools necessary for data acquisition (DAQ),
data analysis, and presentation of results. With its graphical programming language, called “G,” you program
using agraphical block diagram that compiles into machine code. Ideal for a countless number of science
and engineering applications, LabVIEW helps you solve many types of problemsin only afraction of the
time and hassle it would take to write “conventional” code.

Beyond the Lab

LabVIEW has found its way into such a broad spectrum of virtual instrumentation applicationsthat it is hard
to know where to begin. Asits nameimplies, it began in the laboratory and still remains very popular in
many kinds of laboratories-from major research and devel opment laboratories around the world (such as
Lawrence Livermore, Argonne, Batelle, Sandia, Jet Propulsion Laboratory, White Sands, and Oak Ridgein
the United States, and CERN in Europe), to R&D laboratories in many industries, and to teaching
laboratories in universities all over the world, especially in the disciplines of electrical and mechanical
engineering and physics.

The spread of LabVIEW beyond the laboratory has gone in many directions” up (aboard the space shuittle),
down (aboard U.S. Navy submarines), and around the world (from oil wellsin the North Seato factoriesin
New Zealand). It is still moving in al directions, headed for new horizons! Virtual instrumentation systems
are known for their low cost, both in hardware and development time, and their great flexibility. Isit any
wonder that they are so popular?

The Expanding Universe of Virtual Instrumentation

Perhaps the best way to describe the expansion (or perhaps explosion) of LabVIEW applicationsisto
generaize it. There are nichesin many industries where measurements of some kind are required—most
often of temperature, whether it bein an oven, arefrigerator, a greenhouse, a clean room, or avat of soup.
Beyond temperature, users measure pressure, force, displacement, strain, pH, and so on, ad infinitum.
Personal computers are used virtually everywhere. LabVIEW isthe catalyst that links the PC with measuring



things, not only because it makes it easy, but also because it brings along the ability to analyze what you
have measured and display it and communicate it halfway around the world if you so choose.

After measuring and analyzing something, the next logical step often isto change (control) something based
upon the results. For example, measure temperature and then turn on either afurnace or achiller. Again,
LabVIEW makes this easy to do; monitoring and control have become LabVIEW strengths. Sometimesitis
direct monitoring and control, or it may be through communicating with a programmable logic controller
(PLC) inwhat is commonly called supervisory control and data acquisition (SCADA).

The Results

Y ou will find descriptions of LabVIEW applications interspersed throughout this book. They are written by
usersin avery brief style to give you the essence of the application and chosen from industry segmentsin
which LabVIEW tendsto be very popular—automated electronics testing, semiconductor manufacturing,
medical instrumentation, automotive testing, and industrial automation (two applications featured). Of the
multitude of successful LabVIEW applications, these are particularly interesting current examples of virtual
instrumentation at its finest!

A few of LabVIEW's many uses include:

Simulating heart activity.

Controlling an ice cream-making process.

Detecting hydrogen gas leaks on the space shuttle.

Monitoring feeding patterns of baby ostriches.

Modeling power systems to analyze power quality.

Measuring physical effects of exercisein lab rats.

Controlling motion of servo and stepper motors.

Testing circuit boards in computers and other electronic devices.
Simulating motion in avirtual reality system.

Supervisor control of the heating ventilation and air conditioning (HVAC) system in National InstrumentsO
manufacturing facility.

Objectives of this Book

LabVIEW for Everyone will help you get LabVIEW up and running quickly and easily, and will start you
down the road to becoming an expert G programmer. The book offers additional examples and activities to
demonstrate techniques, identifies other sources of information about LabVIEW, and features descriptions of
cool LabVIEW applications. Y ou are invited to open, inspect, use, and modify any of the programs on the
accompanying CD-ROM (although in many cases you'll need the full version of LabVIEW, not the included
sampl e software, to be able to do much with them).

This book expects you to have basic knowledge of your computer's operating system. If you donOt have
much computer experience, you may want to spend alittle time with your operating system manual and
familiarize yourself with your computer. For example, you should know how to access menus, open and save
files, make backup disks, and use a mouse.

After reading this book and working through the exercises, you should be able to do the following, and much
more, with the greatest of ease:

Write LabVIEW programs, called virtual instruments, or Vls.



Employ various debugging techniques.

Manipulate both built-in LabVIEW functions and library Vls.

Create and save your own Vs so that you can use them as subV s, or subroutines.
Design custom graphical user interfaces (GUIs).

Save your datain afile and display it on agraph or chart.

Build applications that use General Purpose Interface Bus (GPIB) or serial instruments.
Create applications that use plug-in DAQ boards.

Use built-in analysis functions to process your data.

Optimize the speed and performance of your LabVIEW programs.

Employ advanced techniques such as globals, local's, and attribute nodes.

Use LabVIEW to create your instrumentation applications.

LabVIEW from National Instruments has extensive graphics and analysis capabilities that are used to control
and monitor the operation of process control applications, such as thiswind tunnel experiment.

Organization

LabVIEW for Everyone helps you get started quickly with LabVIEW to develop your instrumentation and
analysis applications. The book is divided into two main sections: Fundamentals and Advanced Topics. The
Fundamental s section contains nine chapters and teaches you the fundamentals of G programming in
LabVIEW. The Advanced Topics section contains six chapters that further develop your skills and introduce
helpful techniques and optimizing strategies. We suggest that you work through the beginning section to
master the basics; then, if you're short on time, skip around to what you really want to learn in the advanced
section.

In both sections, chapters have a special structure to facilitate learning:

Overview, goals, and key terms describe the main ideas covered in that chapter.
Discussion of the featured topics.

Activities reinforce the information presented in the discussion.

Wrap It Up! summarizes important concepts and skills taught in the chapter.
Additional activitiesin many chapters give you more practice with the new material.

Fundamentals
Chapter 1 describes LabVIEW and introduces you to some of LabVIEW's features and uses.

In Chapter 2, you will get an overview of virtual instrumentation: how data acquisition, GPIB, seria port
communication, and data analysis are performed with LabVIEW. Y ou will also learn about LabVIEW's
history.

In Chapter 3, you will get acquainted with the LabVIEW environment, including the essential parts of a
virtual instrument (or V1), the Help window, menus, tools, palettes, and subVIs.

In Chapters 4 and 5, you will become familiar with the basics of G programming in LabVIEWNusing
controls and indicators (such as numerics, Booleans, and strings); wiring, creating, editing, debugging, and
saving VIs; creating subVls; and documenting your work. Y ou will also begin to unde

From the Back Cover
A friendly, tutorial introduction to LabVIEW 4, the leading graphical programming language designed for



streamlining laboratory experiments. Provides a clear introduction to LabVIEW 4, showing the non-expert
how to start programming quickly. Illustrates good LabVIEW programming techniques. Explains LabVIEW
"virtual instruments,” and how they work. Includes extensive coverage of real-world applications. Practicing
engineers, scientists and students who use laboratory instruments; LabVIEW 3 users considering an upgrade;
LabVIEW 4 users who need areference or do not wish to take aformal course.

Users Review
From reader reviews:
Cedric Baker:

The book LabVIEW for Everyone: Graphical Programming Made Even Easier can give more knowledge and
information about everything you want. Exactly why must we leave a good thing like abook LabVIEW for
Everyone: Graphical Programming Made Even Easier? A number of you have a different opinion about
reserve. But one aim that book can give many details for us. It is absolutely proper. Right now, try to closer
using your book. Knowledge or information that you take for that, you are able to give for each other; you
can share al of these. Book LabVIEW for Everyone: Graphical Programming Made Even Easier has simple
shape however, you know: it has great and big function for you. Y ou can search the enormous world by start
and read ae-book. So it is very wonderful.

Tamara Evans:

A lot of people always spent their own free time to vacation or go to the outside with them friends and family
or their friend. Were you aware? Many alot of people spent they free time just watching TV, or playing
video games all day long. In order to try to find a new activity that islook different you can read some sort of
book. It isreally fun for yourself. If you enjoy the book that you read you can spent all day long to reading a
e-book. The book LabVIEW for Everyone: Graphical Programming Made Even Easier it israther good to
read. There are alot of individuals who recommended this book. These folks were enjoying reading this
book. When you did not have enough space bringing this book you can buy typically the e-book. Y ou can
mOore very easily to read this book through your smart phone. The priceis not to fund but this book has high
quality.

Robin Holloway:

Isit you who having spare time after that spend it whole day simply by watching television programs or just
laying on the bed? Do you need something new? This LabVIEW for Everyone: Graphical Programming
Made Even Easier can be the response, oh how comes? It's a book you know. Y ou are thus out of date,
spending your extratime by reading in this fresh erais common not a geek activity. So what these textbooks
have than the others?

Helen Widner:

Asascholar exactly feel bored to reading. If their teacher inquired them to go to the library or make
summary for some e-book, they are complained. Just tiny students that has reading's soul or real their



pastime. They just do what the instructor want, like asked to go to the library. They go to there but nothing
reading critically. Any students feel that reading through is not important, boring and can't see colorful
images on there. Y eah, it is being complicated. Book is very important for yourself. As we know that on this
time, many ways to get whatever we want. Likewise word says, many ways to reach Chinese's country.
Therefore this LabVIEW for Everyone: Graphical Programming Made Even Easier can make you sense
more interested to read.
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