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Preface

LabVIEW (Laboratory Virtual Instrumentation Engineering
Workbench) is a platform and development environment for
a visual programming language from National Instruments.
The graphical language is named “G.” Originally released for
the Apple Macintosh in 1986, LabVIEW is commonly used for
data acquisition, instrument control and industrial automation
on a various platforms including Microsoft Windows, various
flavors of UNIX, Linux and Mac OS X.

LabVIEW integrates the creation of user interfaces (termed
front panels) into the development cycle. LabVIEW programs-
subroutines are termed virtual instruments (VIs). Each VI has
three components: a block diagram, a front panel and a con-
nector panel. The last is used to represent the VI in the block
diagrams of other, calling VIs. The front panel is built using
controls and indicators. Controls are inputs; they allow a user to
supply information to the VI. Indicators are outputs; they indi-
cate, or display, the results based on the inputs given to the VI.
The back panel, which is a block diagram, contains the graphi-
cal source code. All of the objects placed on the front panel
will appear on the back panel as terminals. The back panel also
contains structures and functions which perform operations on
controls and supply data to indicators. The structures and func-
tions are found on the Functions palette and can be placed on
the back panel. Collectively controls, indicators, structures and
functions will be referred to as nodes. Nodes are connected to
one another using wires, e.g. two controls and an indicator can
be wired to the addition function so that the indicator displays

vii
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viii PREFACE

the sum of the two controls. Thus a virtual instrument can be
run as either a program, with the front panel serving as a user
interface, or, when dropped as a node onto the block diagram,
the front panel defines the inputs and outputs for the node
through the connector pane. This implies each VI can be eas-
ily tested before being embedded as a subroutine into a larger
program.

The graphical approach also allows nonprogrammers to
build programs by dragging and dropping virtual representa-
tions of lab equipment with which they are already familiar.
The LabVIEW programming environment, with the included
examples and documentation, makes it simple to create small
applications. This is a benefit on one side, but there is also a cer-
tain danger of underestimating the expertise needed for high-
quality G programming. For complex algorithms or large-scale
code, it is important that a programmer possess an extensive
knowledge of the special LabVIEW syntax and the topology
of its memory management. The most advanced LabVIEW
development systems offer the ability to build stand-alone
applications. Furthermore, it is possible to create distributed
applications, which communicate by a client—server model,
and are thus easier to implement due to the inherently parallel
nature of G.

One benefit of LabVIEW over other development environ-
ments is the extensive support for accessing instrumentation
hardware. Drivers and abstraction layers for many different
types of instruments and buses are included or are available
for inclusion. These present themselves as graphical nodes.
The abstraction layers offer standard software interfaces to
communicate with hardware devices. The provided driver
interfaces save program development time.

Chapter 1 includes a brief glimpse of LabVIEW, virtual
instrumentation, the relationship between VI and LabVIEW,
basics of LabVIEW which includes a user interface and the
front panel, with controls and indicators. Controls are knobs,
push buttons, dials and other input devices. Indicators are
graphs, LEDs and other displays. This chapter also includes
programming with LabVIEW which consists of arrays, loops,
clusters, structures, plotting of data, etc. The chapter will also
feature how to install the software and license setup.

Chapter 2 describes the various board configuration set-
ups. There are three different configurations, namely NI
SPEEDY-33, NI ELVIS and myRIO. This chapter will explain
in detail the different configurations and the differences
between each of them.
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PREFACE ix

Chapter 3 gives hands-on experience of performing experi-
ments on the NI SPEEDY-33 board. This chapter includes var-
ious basic experiments like interfacing the board with LEDs,
switches, keypad, digital filter design, modulation, audio sig-
nal processing (echo, reveberation) and creating digital music.

Chapter 4 includes various experiments performed using the
NI ELVIS board. These include experiments like 4-bit adder,
traffic light control, digital thermometer and hearing aid.

Chapter 5 describes basic experiments performed on myRIO.
The basic experiments include keypad interfacing, pushbutton
switch interface, LED interfacing, seven-segment LED display,
UART, SPI and I2C interface.
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