
Welcome to our book. We hope that the ideas and examples presented within
this text give you something to work with, or at least get you to reconsider
the way you currently use Laboratory Virtual Instrument Engineering
Workbench (LabVIEW). Using the techniques we present in this book will
make your life easier and make complex projects more attainable. We want
this book to be pragmatic; we’re practical people who happen to make our liv-
ing using these techniques.

In every engineering discipline a good design is the biggest contributor
to success; conversely, a poor design is a major reason for failure. If there is
one thing we would like you to remember after having read this book, it is
this fact.

What we present in the following pages is the culmination of our journey
into software so far, with an emphasis on LabVIEW. There are no “Silver bul-
lets” in this book, just the design strategies and implementation techniques
that have proved to be successful for us.

Good luck in your journey.
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1.1 LabVIEW Sucks
J. Conway writes, “LabVIEW sucks!” Yep, I was convinced that this stupid
“picture” language I was being told to use was absolute rubbish. Tom, a col-
league of mine, and I were working on a large Automatic Test Equipment
(ATE) project. It was 1993, and I believe it was more luck than judgment that
had led the management to choose LabVIEW over the other languages that
were available at the time. My background prior to this was all text based, cer-
tainly not PC based. I absolutely hated this language, as well as Windows 3.1.

I have also encountered many other software engineers who hate LabVIEW
(hate is a very strong word, but it certainly seems to sum up their feelings).
So, why did I have such a hard time, as well as many other engineers? I think
the answer is simple, it is very hard to program extremely badly in LabVIEW
because you are forced to use the data flow paradigm. In general this means
that all users of LabVIEW are being forced to program in a certain way. At
least this means that all software written follows a certain pattern. To many
programmers this becomes infuriating, but I think they, and earlier I, have
missed the point.

Don’t get me wrong, LabVIEW does not make a complete novice write su-
perbly engineered code, quite the opposite (and hence one of the underlying
reasons for this book). What LabVIEW does do is lay the foundation for how
the software is constructed. For example, when looking at the world of C��,
probably one of the most popular languages for the software engineer, there
are many ways code can be written. If you are a C�� user you may be gasp-
ing with horror at this statement, but I feel it is true. Many people think of C��
as Object Oriented (OO), assuming that all code written is OO. This is not the
case. It is quite possible to write software in C�� that bears little resemblance
to any OO at all, because the engineer is not forced to use OO techniques.

What makes LabVIEW different is that you do not have an option to write
software using anything but the data flow principle. In fact, if you tried really
really hard you probably could get around this, but it would be too infu-
riating to take very far. This removes the flexibility to deviate from or invent
your own system. Some may say that this stifles creativity; I say that they are
talking nonsense. Any software is merely a tool for expressing a design, as a
building expresses the design of an architect. What is important is how
strong the software is, which can be compared to the cohesive components
that make a building stay up. Imagine the total chaos if builders were al-
lowed to use whatever materials they liked, bonded together in a manner
that was left up to the individual. I think you probably get the point. When



you look at the many software projects that fail, overrun, or do not meet the
requirements, you can begin to see why it is such an advantage to work with
underlying rules.

There are many other advantages to using LabVIEW, which will be dis-
cussed in later chapters, but before going any further it is important to grasp
the concept of how a tool is used. Another big problem in the world of soft-
ware is how the language is portrayed. LabVIEW has often been marketed as
a software package that makes writing software easy.

Software is not easy. LabVIEW does indeed make easy things easy to do,
but as with all modern languages once you go beyond the simplest of tasks
the ease of software construction diminishes as a prerequisite for success. If
you are only going to write the simplest of applications, then you probably do
not need this book. However, if you are going to be involved in medium- to
large-scale projects, the principles and techniques presented here should give
you a fighting chance for success. This book presents nothing new, which is
another point of immense importance. This book attempts to show you how
to apply already well-defined software engineering principles to LabVIEW.

This is not a learn to program LabVIEW in two seconds book, or a bible, or
an unleashed or advanced version; it is simply for engineers to be able to con-
struct LabVIEW code with basic software engineering principles. This book is
also not for someone who does not “buy into” the most important and un-
derused aspect of software engineering, design. I do not intend to come up
with a new way of doing things, just the right way. What is laid out in the fol-
lowing chapters is what I have put into practice in the projects that I have been
involved in using LabVIEW. There is a big “aha” factor for me for a lot of what
I present, and I feel that most of what I am attempting to show here will be of
immense help.

The underlying purpose of this book is not to show tricks and tips on cer-
tain abstracted problems, but ways of constructing LabVIEW code from a
proper design. If you do not like the sound of this, then put the book down
and walk away because there is a lot more to come. As the title says, this book
is intended as a guide to present items that I have personally used, chewed
over, and hopefully come up with a way of tackling the issue. However, I am
not arrogant enough (some may disagree) to suggest that this is the only way,
or in every case the best way, of doing things. I hope that the book will be an
ongoing piece of work that builds a community of members who are inter-
ested in the advancement of software engineering within the LabVIEW arena.
My intention is that this book will set in motion the continual improvement
of how LabVIEW software is constructed by inviting as much constructive
criticism as possible.
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1.2 Don’t Buy This Book
Sometimes you buy a book that makes wild claims about why you should buy
the book, and what it is going to do for you. We would like to invert this and
give reasons why you should not buy this book, if any of the following is true:

• You have never read a book about software engineering.
• You’re not receptive to new design ideas.
• You don’t own any books about software engineering.
• You do not like working in a team, when necessary. You hide your code

from prying eyes and claim it as your own property.
• You claim to have eight years’ experience writing G, and no one can

teach you a damn thing (in fact, you probably have two years’ experience
repeated four times).

• You think that all the other books written about LabVIEW are better than
this one (joke).

This is all a bit tongue in cheek, but our point is that if you haven’t been
nodding your head in agreement with what we’ve stated so far, then this book
is probably not for you.

1.3 The Soap Box
What is wrong with the way LabVIEW code is written? Why is there so little
material on how to use proper software engineering techniques with
LabVIEW? The answers, we think, are in the way LabVIEW is portrayed. We
have often complained to all those who would listen that the marketing of
LabVIEW is a huge millstone. In our opinion, LabVIEW is an extremely feature-
rich, mature, and robust software development environment. Unfortunately,
LabVIEW is portrayed, and regarded, as an easy tool for those wishing to
write applications but who have little or no software engineering or pro-
gramming experience.

It is true that easy things are easy to do in LabVIEW, as indeed they are in
many other comparable languages such as Visual Basic. But, go beyond a
quick data acquisition (DAQ) application and often chaos ensues. Why?
Because a large majority of the LabVIEW community have little or no expe-
rience in software engineering or programming. The result is amateurish
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applications at best. Why anybody thinks that someone with no experience
can create an application in LabVIEW is beyond us. To us it’s akin to giving
someone with absolutely no building experience all the latest power tools
and asking them to build a house. Surely it’s easy with all those tools, isn’t
it? No, it’s not!

So, here it comes, guess what? Writing software is not easy. Another
metaphor we like to use is tiling a bathroom wall. If all you have to do is place
one single tile on the wall, the job seems relatively simple. Okay, you still have
to get the tile on the wall straight and put enough adhesive on the wall for it
to stay up, but all in all quite simple. However, if you were to put up five tiles
things can get a little trickier. A slight error has a compound effect on the other
four tiles; you have to start considering the gaps between the tiles; you have
to also ensure that every tile is square with its neighbors; and the wall may not
be even so you will have to pad out some tiles with adhesive. Still it is only
five tiles, so it won’t be that noticeable. However, if the wall consists of 500 tiles
and the first tile is one degree off center, then the 500th tile will be miles off. It
should also be clear from this metaphor that the bigger the job, the more con-
siderations come into play.

What this illustrates is why small jobs are easier than large jobs, because
any errors made at the start are amplified if not spotted straight away. For in-
stance, an ATE is going to be based around an oscilloscope connected via a
General Purpose Interface Bus (GPIB). Rather than use one common inter-
face, all the commands to the oscilloscope are scattered throughout the four
corners of the application, and anytime the oscilloscope needs to be commu-
nicated with a bit of G is slapped in. Now, we get to the end of development
and a fundamental flaw in the frequency of a measurement comes to light.
This frequency has to change from a range of 100 Hz to 1,000 Hz to a new
range of 10 Hz to 2,000 Hz. If the scope had been in a single component with
a common set of interfaces then the change would be simple. However, be-
cause the software in this case wasn’t written with this in mind, all the code
that talks to the scope now has to be hunted down and modified. In a small
application this may only be a few instances; in a large application this could
be thousands.

This example is very simplistic, but it actually happened on a project one
of the authors (Jon) was involved in. For months after the modification it
was found that some measurements were being taken over the wrong fre-
quency span because another call to the scope had been missed. Think what
it would have been like if another change had to be made, and then another.
If the whole ATE had been written with little attention to a good design, then
each attempted change would manifest itself into more errors—chaos.
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Sound familiar? To a greater or lesser extent this problem is common in a lot
of projects, and is a fundamental cause why systems can be flaky and hard
to maintain.

So, what is the cure? The strange thing about this question is the simplicity
of the answer. A complete understanding of the problem domain, a good de-
sign, and well-constructed software will ensure a robust, easy to update, and
maintainable application. All things considered, it will also enable the appli-
cation to be delivered on time and hopefully exceed the expectations of the
user or customer.

1.4 What This Book Is
With thanks to John Compton-Smith for the clarification.

In both of the two online LabVIEW communities, there are regular requests
from members who are seeking software engineering texts so that they can
improve their own work.

Typical LabVIEW users are not trained in software engineering techniques.
They are not likely to pick up a book on software engineering or software
quality unless forced to do so. We want to address this group by emphasizing
a simple methodology that brings the main points of software engineering
into play. The use of the LabVIEW Component Oriented Design (LCOD)
method is an important building block to understanding the software engi-
neering principles that will be discussed throughout the book.

This book doesn’t have the depth usually found in software engineering
books. This is because we aim to cover the points made in the level of detail
that a practical software user might require and no more. What we have hope-
fully achieved is an approach to the subject that is direct and nonacademic.

There are a number of heavy academic books on software design and soft-
ware engineering. Most of them will improve the way you produce software
and most will have little appeal to engineers who just want to get on with
solving their next problem. Similarly, we haven’t padded the book with entry-
level chapters for beginners since the documentation shipped with LabVIEW
is top quality and it is pointless to replicate it.

Another important point to consider is that although the case study con-
centrates on Test Systems, the methodology can be applied to any software
written in LabVIEW.
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