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Introduction to LabVIEW

This chapter provides an overview of the LabVIEW development
environment.

For information about system configuration requirements or installation
instructions, see Appendix Agstallation Instructions

What Is LabVIEW?

Italicized text denotes
a glossary term.

LabVIEW(Laboratory Virtual Instrument Engineering Workbench) is a
development environment based on the graphical programming
languageG. LabVIEW is integrated fully for communication with
hardware such &PIB, VXI, PXI, RS-232RS-485and plug-in data
acquisition boards. LabVIEW also has built-in libraries for using software
standards such as TCP/IP Networking and ActiveX.

Using LabVIEW, you can create 32-bit compiled programs that give you
the fast execution speeds needed for custom data acquisition, test, and
measurement solutions. You also can create standalone executables
because LabVIEW is a true 32-bit compiler.

You can use LabVIEW with little programming experience. LabVIEW uses
terminology, icons, and ideas familiar to technicians, scientists, and
engineers, and relies on graphical symbols rather than textual language to
describe programming actions.

© National Instruments Corporation 1-1 LabVIEW QuickStart Guide



Chapter 1 Introduction to LabVIEW

Programs in LabVIEW for real-world applications can vary from the
simple to the powerful, as illustrated in the following graphic.
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LabVIEW contains comprehensive libraries for data collection, analysis,
presentation, and storage. LabVIEW also includes traditional program
development tools. You can set breakpoints, animate program execution to
see how the program executes, and single-step through the program to
make debugging and program development easier.

LabVIEW also provides numerous mechanisms for connecting to external
code or software through DLLs, shared libraries, ActiveX, and more. In
addition, numerous add-on toolkits are available for a variety of application
needs.
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Chapter 1 Introduction to LabVIEW

Why Should | Use LabVIEW?

LabVIEW empowers you to build your own solutions for scientific and
engineering systems. LabVIEW gives you the flexibility and performance
of a powerful programming language without the associated difficulty and
complexity.

LabVIEW has given thousands of successful users a faster way to program
instrumentation and data acquisition systems. By using LabVIEW to
prototype, design, test, and implement your instrument systems, you can
reduce system development time and increase productivity by a factor

of 4 to 10.

LabVIEW also gives you the benefits of a large installed user base,
years of product feedback, and powerful add-on tools. Finally, the
National Instruments user network and technical support ensure
the successful development of your solutions.

© National Instruments Corporation 1-3 LabVIEW QuickStart Guide



Chapter 1 Introduction to LabVIEW

How Does LabVIEW Work?

Front Panel

LabVIEW QuickStart Guide

All LabVIEW programs, owirtual instrumentgVIs), have dront panel

and ablock diagram Thepalettesn LabVIEW contain the options you use
to create and modify your VI. This section overviews the LabVIEW front
panel, block diagram, and palettes. It also explaingaktegflowmodel for
program execution that LabVIEW follows.

The front panel is the graphical user interface of your LabVIEW VI. This
interface collects user input and displays program output. The front panel
can contain knobs, push buttons, graphs, and otimtrolsandindicators
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1. A control (input).
2. Anindicator (output).
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Chapter 1 Introduction to LabVIEW

Block Diagram

The block diagram contains the graphical source code of your VI. In the
block diagram, you program your VI to control and perform functions on
the inputs and outputs you created on the front panel.

The block diagram can includenctionsandstructuresfrom the built-in
LabVIEW VI libraries. It also can includerminalsthat are associated
with controls and indicators created on the front panel.
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1. A function.
2. A structure.
3. Terminals from the front panel.
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Chapter 1 Introduction to LabVIEW

Palettes

LabVIEW QuickStart Guide

LabVIEW palettesgive you the options you need to create and edit your
front panel and block diagram.

Tools Palette

You use th& ools palettén both the front panel and the block diagram. The
Tools palette contains the tools you use to edit and debug front panel and

block diagram objects.

Controls Palette

You use theControls paletten the front panel. The Controls palette
contains the front panel controls and indicators you use to create the user

interface.

1-6 © National Instruments Corporation



Chapter 1 Introduction to LabVIEW

Functions Palette

You use thé-unctions palettén the block diagram. The Functions palette
contains the objects you use to program your VI, such as arithmetic,
instrument I/O, file /0, and data acquisition operations.
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Data Flow

LabVIEW ViIs follow a dataflow model for program execution. The block
diagram consists afodessuch as VIs, structures, and terminals from the
front panel. These nodes are connectedings which define the flow of
data through the program. The execution of a node occurs when all its
inputs are available. When a node finishes executing, it releases all its
outputs to the next node in the dataflow path.
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Chapter 1 Introduction to LabVIEW

Where Do | Start?

If you are new to LabVIEW, theabVIEW Online Tutoriahnd the

LabVIEW QuickStart Guideelp you get started quickly. ThabVIEW

Online Tutorialintroduces you to the LabVIEW environment. The
QuickStart Guidegeaches you how to build Vis for data acquisition and
instrument control and how to debug these VIs. It also teaches you how to
use the Search Examples feature and the DAQ Solution Wizard.

You can complete the activities in this book in approximately 90 minutes.

Note The LabVIEW Online Tutoriahnd the Search Examples feature currently are
available on Windows platforms only.

Online Tutorial

To learn about the LabVIEW environment, first launchlthbVIEW
Online Tutorialfrom the LabVIEW dialog box.

You can complete the online tutorial in approximately 15 minutes.

L LabVIEW [X]

Y LabVIEW"™ [ wewn ]

il Gruphical Programming for Instrumentation | Open Vi I

g FEEEE
—Quick Tip.
Diid pou know that Mational Instruments offers several toolkits | Solution Wizard
that expand LabVIEW capabilities? Conzult the Mational
Instruments web site or catalog for more information. |

Search Example

|
|

| LabWIEW Tutarial ;
|

I Hext I | E it

[~ Do not show this window when launching

After you finish the_abVIEW Online Tutoriglcontinue with the activities
in theQuickStart Guideo learn how to build LabVIEW programs for data
acquisition and instrument control.

You should complete the activities in this book in the order in which they
appear, because subsequent activities build upon the sample programs you
will create. Approximate completion times are given for each activity and
each section within an activity.
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Virtual Instruments

This chapter teaches you step-by-step how to create an application in
LabVIEW. It also guides you through the Search Examples feature to help
you find examples in LabVIEW.

Note The Search Examples feature currently is available on Windows only.

You will learn to do the following:
» Use the Search Examples feature to find and run an example.
» Create a new program in LabVIEW.
— The Vlyou build generates data, analyzes it, then writes it to a file.

Search for Examples

After viewing theLabVIEW Online Tutoriglyou are ready to run some
examples in LabVIEW.

You can complete this activity in approximately 5 minutes.

5L LabVIEW

W LabVIEW" ——

ili| Grophical Programming for Instrumentation | DOpen vl I

...........

FERRER R

_Ouick Tip

[id you know that Hational Instruments offers several toolkits | Solution Yizard I
that expand LabWIE'Ww capabilities? Consult the Mational

Instruments web zite or catalog for more information. | e —
| LabtIEW Tutarial

FERRER R

| I ext I | Exit I

[ Do nok show this window when launching

1. Click Search Exampleto see a listing of LabVIEW examples.
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Chapter 2 Virtual Instruments

2 Search Examples Hi=] B
File Edt Bookmark Option: Help
Contentz|  Index Back Eritt

Search Examples

You can find examples related to the following subjects:

Fundamentals I/O Interfaces Communication
Arrays Data Acquisition (DAGH OLE

Btrings GHIB Dynarmic Data Exchange (DOE)
Graphs and Chars Zerial Communication TCRAP

Structures WAl

Analysis Instrument Driver Template Yls

File /0

Advanced Demonstrations
Locals and Glohals Test Sequencer
Queyes Inatrurment 150
Custermizing Centrols and YWls Analysis

Execution Control Proceg;;ol
Calling External Code

2. Click Analysis in the Demonstrations category.

2 Search Examples |_[O] x|
File Edt Bookmark Option: Help
Contentz|  Index Back Pritt

Analysis Demonstrations

When you click the name of the example VI, the VI will open in LabVIEW.

reads a simulated temperature; sends an alarm if it is outside a
given range; determines a statistisal mean, standard deviation,
and histogram of the ternperature history.

Zignal Generation and Precessing Determines the result of filtering and windowing a generated
signal. This example also displays the power spectrumn for the
generated signal.

Termperature System Demb Demenstrates a temperature analysis application. This example

Vibration Analysis Simulates a vibration analysis exarmple. The displacement
waveform and the power spectrum are calculated and displayed in
this exarnple.

3. Click Temperature System Demdo open this demonstration VI.
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Chapter 2 Virtual Instruments

[+ Temperature Spstem Demo.vi
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4. Click theRun button on the front panel toolbar to see the how a
LabVIEW VI runs.

5. Click the sliders, knobs, and other controls to see how they affect the
data.

6. Stop the program by clicking tiequisition switch to theoff
position.
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Chapter 2 Virtual Instruments

Build a Virtual Instrument

This activity demonstrates how easily you can chart, analyze, and save data
in LabVIEW.

You can complete this activity in approximately 30 minutes.

Create a User Interface

You can create a graphical user interface on the front panel using controls
and indicators from the Controls palette.

You can complete this section in approximately 5 minutes.

¥ LabVIEW™ e

| Graphical Programming for Instrumentuation | Open vl

g FEEEE
—Quick Tip.
Diid pou know that Mational Instruments offers several toolkits | Solution Wizard I
that expand LabVIEW capabilities? Conzult the Mational
Instruments web site or catalog for more information. |

Search Example I

| LabWIEW Tutarial I
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[~ Do not show this window when launching

1. Create a new VI by selectifdew VI in the LabVIEW dialog box.
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i Untitled 1

Eilegperate Project Windows Hel

P

ot [kl
Eopy [Crl+E
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Import Picture fram File....

Bemaove Bad Wires Chl+B
Fanel Order.

Edit Contral...

Subyl From Selection

Maove Forward Chel+k
Maove Backward Chel+l
Mowve To Front Chrl+Shift+F
Move To Back Ctrl+Shift+]
Preferences. ..

User Marne...

Select Palette Set
Edit Control & Function Palettes...

dag_wview
default
thn_wiew

On the new front panel, chodgdit»Select Palette Set»basic

The » symbol leads you through nested menu and palette items to a final
action. The sequenc&dit»Select Palette Set»basiicects you to open the
Edit menu, clickSelect Palette Seand finally choosebasicas your palette.

The basic palette set you select for this activity is a small subset of the
LabVIEW libraries. You can select the default palette set to view the entire
functionality of LabVIEW.

© National Instruments Corporation
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Chapter 2 Virtual Instruments

[B>! Untitled 1 =
File Edit DOperate Project Windows Help

|':'|>|‘f§}| |$i T] ” 13pt Application Fort =] 85 =] |55 =]

+—HBoolean
Vertical Toggle Switch

|

3. SelecWertical Toggle Switchfrom theControls»Boolean
subpaletteSelect icons from the palette in the same way you select
items from a menu.

4. Move your pointer into the front panel and click to place the toggle
switch on the front panel.

5. TypePower into the label for the toggle switch. If the label disappears,
chooseShow Labelfrom the pop-up menu on the toggle switch. To
access the pop-up menu, right-click the toggle switch (on the
Macintosh, command-click the toggle switch).

$ Tip To rearrange or resize objects and wires, use theositioning toolfrom the

Tools palette.

Positioning tool
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Chapter 2 Virtual Instruments

5 Untitled 1 = |_ (O ]

Fil= Edt Operate Project ‘Windows Help

[ ]&@] [&A ] [ 130t Application Fart =] [¥5 =] [a =]

Power Random Flot

sz .gl— ﬁ
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6. Create avaveform charby selectingControls»Graph»
Waveform Chart. This chart plots data one point at a time.

Place the chart on the front panel and labR&itdom Plot

To change the scale of the waveform chart, sele@pieeating tool
from the Tools palette. If the Tools palette is not visible, select
Operating tool Windows»Show Tools PaletteDouble-clickl0.0on the Y axis of the
Random Plot indicator and typed to change the scale.

©
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Chapter 2 Virtual Instruments

Build the Block Diagram

Now you can create the source code in the block diagram of your VI.

You can complete this section in approximately 5 minutes.

1. Go to the block diagram by choosi8gow Diagramfrom the
Windows menu or clicking in the block diagram window. The two
terminals on the block diagram correspond to the Power toggle switch
and the Random Plot waveform chart on the front panel.

i+ Uintitled 1 Diagram = M= EE
File Edit Operate Project Windows Help @
0] 9] bl Bes] [ poeaton ot =l [l =l |

B! Functions x| =

[
~FHINumeric
Random Mumber [0-1

Instr Likk]
=

I

e ahe L
W%bbbbﬁ
e

<

2. SelecRandom Number (0—1)from theFunctions»Numeric
subpalette. If the Functions palette is not visible, select
Windows»Show Functions PaletteFor this activity, you use a
random number generator to generate input data for your VI.

3. Place the Random Number function on the block diagram. This VI
generates a random number ranging from zero to one.

LabVIEW QuickStart Guide 2-8 © National Instruments Corporation



Chapter 2 Virtual Instruments

[i>! Untitled 1 Diagram = [ (O] %]
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4. SelecWhile Loop from theFunctions»Structuressubpalette. The
i

While Loopruns all code within its boundaries while the value on its
conditional terminaremains TRUE. When the value changes to
FALSE, the While Loop exits.

5. Place your pointer in the position on the block diagram where you want
to anchor the top-left corner of the loop. Drag the loop diagonally to
enclose the Random Number function, the Power toggle switch, and
the Random Plot chart.

conditional terminal

of the loop to access the pop-up menu (on the Macintosh, command-click in
the border of the loop). Choos&kemove While Loogdrom this pop-up

menu. Then repeat steps four and five to re-create the loop so it encloses all
the code.

Q Tip  If your While Loop does not enclose all of the code, right-click in the border

© National Instruments Corporation 2-9 LabVIEW QuickStart Guide



Chapter 2 Virtual Instruments

Wire and Run Your VI

You need to add wiring to define the data flow in your VI. After your VI is

complete, you can run it from the front panel to see the data plot to your
chart.

You can complete this section in approximately 5 minutes.

1. Select th&Viring toolfrom the Tools palette. If the Tools palette is not

- visible, selecWWindows»Show Tools Palette
Wiring tool

[Randam Flof S Yool E2
andoarm o ¥
i |

2.  Wire theRandom Number function to the Random Plot chart terminal.
To create a wire, click the Random Number function, move your
pointer to the Random Plot chart, and click again to terminate the wire.

Q Tips  When you position theWiring tool over a terminal, the terminal blinks and

atip strip appears that labels the terminal. When the correct terminal
blinks, click to wire to or from that terminal.

If you see black dashed wires, seleEddit»Remove Bad Wires

3.  Wire the Power toggle switch terminal to the conditional terminal on
conditional terminal the While Loop.
LabVIEW QuickStart Guide 2-10
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Operating tool

5.

Run

© National Instruments Corporation

Go to the front panel and select @pgerating tool. Click the Power
toggle switch to the TRUE position.

Click theRun button on the toolbar to run the VI.

To stop the VI, click the Power toggle switch to the FALSE position.
Because the While Loop executes only as long as its conditional
terminal remains TRUE, changing the value of the toggle switch to
FALSE stops the loop.

2-11 LabVIEW QuickStart Guide



Chapter 2 Virtual Instruments

Add Timing to Your VI
You can add a timing delay to your VI to plot the points more slowly on the
waveform chart.

You can complete this section in approximately 5 minutes.

[E= Untitled 1 Diagram * M=l B3

Fie Edit Operate Project Windows Help &
@; 1] I @ %ew;;?’?aﬁi |'|_3|:l.-’-‘«pplication Font =] Iﬁm =l |:IEIE = [ o
[
Ik Functions ]
Eﬂ g 3 .3

<]

1. Go to the block diagram. Sel&dfait Until Next ms Multiple from
theFunctions»Time & Dialog subpalette.

2. Place the Wait Until Next ms Multiple function within the While Loop.

au

Online Help
Description...
Show »
Replace 3

Create Conztant
Create Control
Create [ndicatar

3. From the pop-up menu on the left side of the Wait Until Next
ms Multiple function, choos€reate Constant When you access the
pop-up menu of the function, make sure you position the pointer over
the left side of the function. Otherwise, the constant you create is not
wired to the function.

Tip To access the pop-up menu of a LabVIEW object, right-click the object. On
% the Macintosh, use command-click.
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Chapter 2 Virtual Instruments

R andom Plot

0
4+ 4

Type250 in the millisecond multiple control to create a 250 ms delay
between the generation of points to plot for the chart.

Go to the front panel, click the Power toggle switch to the TRUE
position, and run the VI to see the delay effect. Click the Power toggle
switch to the FALSE position to stop the VI. Save this program as
Random Number Example.vi in theLabVIEW\vi.lib\

tutorial.llb directory.

Note Paths in this manual are denoted using backslashe} o separate drive names,
directories, and files.

© National Instruments Corporation
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Chapter 2 Virtual Instruments

Add Analysis and File 1/0 to Your VI

You can average the random data points you have collected and save your
data to a spreadsheet file.

You can complete this section in approximately 10 minutes.

1. Go to the block diagram window of the Random Number Example VI

you have created. If your VI is not open already, choose

Random Number Example.vi from theLabVIEW\vi.lib\
tutorial.llb directory.

EE Random Mumber Example.vi Diagram =

Fil= Edit Operate Project Windows Help

|:’l>|{§_}| < @ I..QIIE’L;%” 13pt &pplication Font

250 LE.
=
]
2.

SelectMean.vi from theFunctions»Analysis»Probability and
Statistics subpalette.

Tip  If you do not see the Functions palette, seledfindows»Show Functions
%} Palette

3. Place the Mean VI in the block diagram outside the While Loop.
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Online Help

" Descriptian...
Show 4
Feplace 4

Create Constant
Create Control

Create Indicatar

Felink To subk/] /o/
Dpen Front Panel

Subv| Node Setup..
Enable Database Access
Show Wl Hierarchy

4. From the pop-up menu on the upper-right corner of the Mean VI,
chooseCreate Indicator. This creates a front panel numeric indicator
to display the mean of the random data.

| Random Mumber Example.vi Diagram =

File Edit Operate Froject Windows Help
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5. SelecWrite To Spreadsheet File.vifrom theFunctions»File 1/0
subpalette.

6. Place the Write To Spreadsheet File VI in the block diagram outside
the While Loop.
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Wiring tool

The Wiring tool enables you to see tip-strip labels for terminals on nodes in

7.

@

[ —

from the existingvire segment

the block diagram.

LabVIEW QuickStart Guide

8. Create another wire branch from the branch created in the
previous step. Wire this new branch to tizdatainput of the
Write to Spreadsheet File VI. You use the 1D data input because the
While Loop creates a one-dimensional row of data from the generated

random numbers.

Using thewiring tool, wire the Random Number function to the
X input terminal of the Mean VI. Create thisgre branchby wiring

The wire segment blinks when th&Viring tool is positioned correctly to
fasten a new wire from the existing segment.

Enable Indexing
.Fl_ando_rn Plat Create Constant
: -|(BEL]]| Create Control
Create [ndicator
=7
Pioveer]

9. The blackunnelon the While Loop is a data exit terminal on the loop.
From the pop-up menu on the black tunnel, ch@sble Indexing.
The dashed wires change to solid orange witeable Indexing
allows the While Loop to collect the data and pass it to the Mean VI as
a data set when the loop terminates.

2-16
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10. Gotothe front panel. Using tgerating tool, click the Power toggle
switch to the TRUE position and run the VI.
Operating tool

|E=! Random Number Example.vi
Fil= Edit Operate Project Windows Help

hd i
Power| Fandom Plot

hl |

i r",f f| ‘\| |||’I.'r||ﬂ I"II || |"||| || "llﬁ
‘ ‘ |‘|| | U
|I\ '| ‘ ||||||\‘

u 10

|
| I

ﬁ Choose file to write. EHE
Save i I 3 Labview j gl :
B Applibs (IMerus @ DelsLZizu
1 Cintools roject @) DelsL3isu
[ Cintaol Cr ] DelsL3
|1 Examples [ userlib @ Delsld.isu
LI | Help (Avilb @ Delsl5isu
|1 st lib daqgdry e8] iw_erlm
[ intemet @ DelsL1.isu labrvies. ene
il | |
File nanne: Idata.txt Save I
Save az type: !AII Filez ﬁ _'J Cancel |

11. When you turn off the power, you see the mean of your data and a file
dialog box that prompts you for the name of the random number file.

Typedata.txt  and clickSave

Tip The mean does not appear until the data is collected when you click the
Power toggle switch to the FALSE position.

12. Use any text editor to opedata.txt ~ and view the data.

Note You can find the solution to this activity ibabVIEW\vi.lib\tutorial.llb\
Random Number Example Solution.VI
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This chapter teaches you how to use LabVIEW with data acquisition
hardware. If you only use standalone instruments and control them with
GPIB, VXI, or serial standards, see Chaptdndtrumentation

Note Data acquisition is supported on Windows and Macintosh only.

You will learn to do the following:

» Use theDAQ Solution Wizardo generate solutions for data
acquisition applications.
— Use theDAQ Channel Wizartb configure your analog input
channel.
— Generate a solution from tl®lutions Gallery

» Add analog input to the VI you created in Chaptevigtual
Instruments

Note Refer to your hardware manual or the NI-DAQ Help file for data acquisition
hardware installation and configuration instructions.

Use the DAQ Solution Wizard

If you are using DAQ hardware, you must configure your analog input
channels. You can launch the DAQ Channel Wizard from the

DAQ Solution Wizard to configure your channels. Then you can
generate a DAQ solution from the Solutions Gallery.

You can complete this activity in approximately 15 minutes.
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Configure Your Analog Input Channel

The DAQ Solution Wizard guides you through naming and configuring
your analog and digital channels using the DAQ Channel Wizard.

You can complete this section in approximately 5 minutes.

il Graphical Programming for Instrumentation | Open | I

EEEEN

—Quick Tip.
Diid pou know that Mational Instruments offers several toolkits | Solution Wizard
that expand Lab\-"I_EW' capabilities? Eons_ult the National
Instruments web site or catalog for more information. | s it
| LabWIEW Tutarial I
FERE R
I Hext I | E it I

[~ Do not show this window when launching

1. To get started with analog input quickly and easily, select
Solution Wizard in the LabVIEW dialog box. When prompted, select
DAQ Solution Wizard and clickLaunch Wizard... to begin.

Tip To access the LabVIEW dialog box, either launch LabVIEW or close all
open Vls if you already are running LabVIEW.
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Thig wizard will help you find golutions to common data acquisition applications
quickly and easily.

The DAQ Channel Wizard i a tool for configuing the sensors and signals
connected to your DAD board, The wizard handles data scaling atd unit
conversion to greatly simplify programming.  Throughout pour program, you simply
refer to pour signals by the channel name specified in the DAL Channel \wizard

Haow would you like b pragram pour channels?

% Lge channel names specified in DAG Channel 'wizard [Recommended)

Go ta DAQD Channel \Wizard

" Program the input scaling and corwersion myself

? I Additional Information on the DALD Channel ‘Wizard < Back | et » | Cancel |

2. When the Welcome to the DAQ Solution Wizard! dialog box opens,
click Go to DAQ Channel Wizard.
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Note If you are using the evaluation version of LabVIEW and you do not have
hardware, the functionality of the DAQ Channel Wizard is disabled. However, you

can see a list of simulated analog input channels you can use to generate

solutions.

Channels Devices Soales Click Mew. .. to create a new channel conflguratlon
Mame Device Marme Device Channel Diezcription :I Hew...
Export... |
] LI_‘ Customize. . |
Open... | Save | Save bs.. | Help... | About. | Exit |
3. ClickNew...in the DAQ Channel Wizard dialog box to configure a

LabVIEW QuickStart Guide

new channel. The DAQ Channel Wizard helps you configure analog
and digital channels by name so you can use those names in your
program. The DAQ Channel Wizard also conditions those channels so
signal conditioning such as scaling factors and cold-junction
compensation are performed transparently to you.

34 © MNational Instruments Corporation



Chapter 3 Data Acquisition

Select a channel type to configure:;

Analog Input ;I

N

4. SelectAnalog Input as the channel type to configure and cliik.
You also can configure analog output and digital input/output in the
DAQ Channel Wizard.

Analog Input
Configuration

*Y'ou are about to configure a channel. First...

1) Mame your channel...

!T emperature

2] Give it a descriphion. .

IIC Temp Senzor

3] Chooze the senzor wpe [or measurement ype)
which best matches pour setup...

| Yaltage Meazurement =l

[+ This will be a temperature measurement.

st > g Cancel |

5. Type your channel name and description in the appropriate text boxes.
You can select the type of sensor in the drop-down list box. Select the
checkbox to mark the channel as a temperature measurement. Click
Next>to continue.

DAQ Channel Wizard appropriate for your measurement.

Q Tip If you are not taking a temperature reading, use parameters in the

© National Instruments Corporation
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Define the
Physical Quantity

Y'ou are measuring temperature.

1) hat ig its unit?

21%what iz itz measurement rangs?
min IW DegF
s IW DegF

[T Scientific
Matation

< Back | Mext » Z Cancel |

INZ

6. Define the physical quantity that you are measuring. Select the units
and enter the range in the appropriate boxes. Gleok > to continue.

Define the Sensor's
Scaling & Range

1] How does the senzor scale values from the
phyzical range to the senzor output range?

| Map Ranges ;I

2] Wihat iz the senzor'z output range?

ity | 0.00
nas l 1.00 W

™ Scientific
Matation

< Back | MHext » g Cancel

7. Define the scaling and range of the sensor. @liekt> to continue.
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EE Analog Inpu

Select the Hardware

1) Wwhat DAL hardware will read this signal?
|Dev1: PCI-kI0-164E-10 ;]

2]"w'hich channel on your DAL hardware?
[Only the available channels can be selectad )

I 0 vl <=y Pin# ACHO

3 'what Analog Input Mode will be uzed?
| Referenced Single Ended ;I

< Back | Pla ¥ Finish Z

Select your data acquisition hardware settings. If you have multiple
DAQ hardware devices installed, choose the device that will read this
signal. ClickFinish to configure your analog input channel.

8.
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| - | DAQChannelV\ﬁzard

Channelz | Devices: Scales

Device Channel Drezcription - B

Edit... |
Copy... |

Delete |

Test... I

Device Mama

t

Export... l
=
4 | | » | Cuztomize... |

Open... | Save | Save bz | Help... | About.. | Exit 9/
4+ 4

9. Notice that your new configuration appears in the table. You have
finished configuring an analog input channel named Temperature for
your DAQ hardware. This channel measures temperature from zero to
100 degrees Fahrenheit, mapped from the zero to one volt range of the
sensor. Clickexit and save changes.
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Generate a Solution from the Solutions Gallery
Once you have configured your channel, you can generate a solution from
the Solutions Gallery.

You can complete this section in approximately 10 minutes.

EE Welcome to the DAQ 5Solution Wizard!

Thizs wizard will help you find solutions to common data acquigition applications
quickly ahd easily.

You have already configured analog input channels using the DAG Channel
Wizard, If pou do not want to uze these channels, deselect this option below.

How would vou like bo program pour channels?

" Use channel names specified in DAQ Channel Wizard [Fecommended)

Go to DAL Channel Wizard |

Yiews Current ‘Wizard Configuration |

" Program the input scaling and corwersion myself

¢ Back | Mext » Cancel |

? I Additional Infarmation on the DAGD Channel wizard

1. Click Next>when you return to the DAQ Solution Wizard.
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2! Solution Wizard - Step 2 of 3

Do vou want to open a | fraom our Common Solutions Galleny or configure a custom
DAL application?

The Cammon Solutions: Gallery containg ready-ta-run virtual instruments for common
DAL applications including benchtop instruments, temperature measurement spstems,

data logging systems, and more. Custom DAL Applications are eramples built
automatically to meet input and output requirements that you zpecify,

¥ Solutions Gallery (Recommended)

¥ Cuztom DAL Applications

< Back | Mext > Cancel |

2. Click Next> in the DAQ Solution Wizard to open the Solutions
Gallery.
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n Wizard - Step 3 of 3 (%]
= Wielcome to the Common Solutions Galleny.
SOI“t"]n Select one of the application categories bo view a list of common zolutions.
i Wiza rd Open any selected application by double clicking on the common solution,
or by zelecting it and clicking the Open Solution button,
Gallery Categories Commaon Solutions
Transducer Measurements -
Bench-Top Instruments Simple Data Reader A
Yolkage & Current Meazurement Advanced Data Logger
Advanced Data Reader 4\, /
Control Applications High Speed Data Logger
x High Speed Data Reader b

— Application Solution Description

£ zimple goftware timed data logger which recieves data from any source specified. Time
and date stamped data are logged to a spreadsheet format file.

< Back | MHext » Cancel |

3. Choose a solution to generate for your analog input channel. For this
example, seleddata Loggingin the Gallery Categories list.

4. SelectSimple Data Loggerin the Common Solutions list.
5. Click Next>to continue.
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Solution Wizard - Specify Inputs/Outputs

Chosen Solution: |Simple Data Logger

For this solution you must zpecify the
Channel Mame(z] pou would like ta use: 94

/\/ Channel Name Info... |

< Back | Open Salution it \izard |

6. SelecfTemperature as the input channel to use for the solution.
7. Click Open Solutionto generate the solution.
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:E Simple Data Logger_vi = -

File Edit Operate Project ‘wWindows Help im:
-+

E /m I 13pt Application Fart -I Igm -I I:lfl_u -l
0

=

L OGGED DATA

‘Time Between Points
[HH:MM:55) Channels

+ R [ 1

==t

" 274797 " 10:23:01 AM_ |

Sl |
o[
= b
Kl | ;D‘
8. Click theRun button to take data from your configured analog input

channel and log the data to a file. A file dialog box prompts you for a
file name. Typeemp.txt  and clickSave

9. Click theSTOP button at the lower-right corner of the front panel to
stop the VI. Use any text editor to viesmp.txt

Run

Tip  You can customize the front panel and block diagram of the VI and save
your customized solution to disk.

10. Close this VI and save any changes you want to keep.

11. Go to the DAQ Solution Wizard window and clicBack to browse
other gallery categories and common solution VIs.

12. ClickQuit Wizard to exit.
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Add Analog Input to Your VI

You have created a Random Number Example VI that generates random
numbers and plots them to a strip chart. Now you can replace the random
number generator with an analog input VI to acquire data from your DAQ
board, plot it to a strip chart, analyze it, and write it to a file.

You can complete this activity in approximately 5 minutes.

Note If you have not built the Random Number Example VI, you can find the solution
VI in LabVIEW\vi.lib\tutorial.llb\Random Number Example
Solution.vi

1. Openthe Random Number Example VI fromithigvIEW\vi.lib\

tutorial.llb directory.
|B! Random Mumber Example_vi Diagram M=) B

File Edit Operate Project ‘Windows Help

@i 1] I @ b’mﬁ“ 13pt Application Fant = |85 =] |02 =] E
2

Fiardom Plat Hean
& e

Description. ..
Show »
E F|E|:||

m Create Constant
Create Control
Create |ndicator

2. Go to the block diagram. From the pop-up menu on the Random
Number function, choodeeplace»Data Acquisition»
Analog Input»Al Sample Channel.vi
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g Tip Be sure to selecAl Sample Channel.vénd not Al Sample Channels.vi.

3. Select th&Viring tool from the Tools palette. The Wiring tool enables
Wiring tool you to see the tip-strip labels for terminals on nodes in the block
ng diagram.
|»! Random Number Example ¥l Diagram = M=] B3
File Edit Operate Project Windows Help @
'-J|>|&-EI /f@\ 53 1l I @ kQIIE’hgl 13pt Application Fort =] [T =] |5 =] B
=
Eiz3
et
4] | Wz

4. Move your pointer over thehannel (O)terminal of the Al Sample
Channel VI. A tip strip that labels the terminal appears.

[ ]
Orline Help
Description. ..
Shaw »
Feplace »

Create Cohstant
Create Contral p

Create |ndicator 9
» 4

= 1 =

Open Front Panel

SubVl Mode Setup...
Enable Databaze Access
Show | Hierarchy

5. From the pop-up menu on the highlightinnel (O)terminal,
chooseCreate Constant To access the pop-up menu, right-click the
terminal (on the Macintosh, command-click the terminal).
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E Temperature|-~-
| eSSl y

Rl
OHE FT|
[ -

|

6. TypeTemperature
DAQ Channel Wizard.

A

or the name of the channel you configured in the

EE Random Number Example ¥I =

File Edit Operate Project Windows Help

[2]&] [ n ” 13pt Application Font

3 | T e

Random Flot

P

4

Plot0

Il ) QI
i3 Y

Change ta Control
Find T errminal

Shaow »
[rata Operations 3
Create »
Key Havigation...
Replace »
X Scale »

Tranzpoze Airay

Stack Plots

7. Go to the front panel. From the pop-up menu on the graph, choose

Y Scale»AutoScale Y

3-16

Chart History Length...
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[+ Random Number Example VI =
Operate  Project Windows: Help @
|u¢|{§}| [&4 ] [13pt Application Font =] [§5 =] [6a =] i
=
wer Temperature Chart
- i Flot0 g
/\e/ - h || |
: N f| J‘ | |||
) | “ | |J
mean| } |H
75 30
lld_,Jlﬁl_
Kl | IO 7
8. Using the_abeling too] highlight the chart label and change the label
to Temperature Chart
Labeling tool
9. Using theDperating tool, click the Power toggle switch to the TRUE
position.
Operating tool
10. Click theRun button to see the data chart.

Run
11. Click the Power toggle switch to stop the VI.
12. Inthe file dialog box, enter a name suchas.txt  and clickSave
This action saves your temperature data to a spreadsheet file.

13. Save this VI ascquire Temperature.vi in theLabVIEW\
vi.lib\tutorial.llb directory.

For multiple-point acquisition, waveform generation, digital 1/0, or
counter/timer applications, see thabVIEW Data Acquisition Basics
Manual

(Windows) Use theSearch Exampledeature found in both the LabVIEW
dialog box and the Help menu for examples and information. Search
Examples guides you to DAQ examples for reference.

Use theDAQ Solution Wizard found in both the LabVIEW dialog box
and the File menu to automatically generate DAQ applications that you can
customize.
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This chapter teaches you how to use LabVIEW to acquire data from
instruments controlled by GPIB, VXI, RS-232, and other hardware
standards.

You will learn to do the following:

* Use thelnstrument Wizardo communicate with your instrument.

* Run the Demo Scope VI if you do not have instrument I/O hardware
installed.

Instrument 1/0

LabVIEW communicates with most instruments through drivers, which are
libraries of VIs that control programmable instruments. LabVIEW drivers
simplify instrument control and reduce test development time by
eliminating the need to learn the low-level programming protocol for each
instrument.

Instruments obey a command set to respond to remote control and requests
for data. When you use LabVIEW drivers, you run intuitive, high-level
command VIs, such as the Read DC Voltage VI for a digital multimeter, or
the Configure Time Axis VI for a digital oscilloscope. The called driver VI
automatically sends the appropriate instrument-specific command strings
to the instrument.

The foundation for LabVIEW drivers is thdSA (Virtual Instrument
Software Architecture) VI library, a single interface library for controlling
GPIB, VXI, RS-232, and other types of instruments. Drivers using VISA
are scalable across instrument 1/O interfaces.
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Use the Instrument Wizard

In this activity, the Instrument Wizard guides you through communicating
with your instrument. You then can open a Getting Started VI to learn how
to program with an instrument driver.

You can complete this activity in approximately 5 minutes.

Scope Vlsection in this chapter.

1. To get started, close all windows and se®mttition Wizard in the
LabVIEW dialog box. When prompted, selétstrument Wizard
and clickLaunch Wizard....

é Tip  If you do not have instrument I/O hardware installed, see th&un the Demo

IE Instrument Wizard

Search for Instruments...

Do you need to zearch for attached devices?

ez, | wank to search for the following instruments. (Fecommended)

B GPIB Instuments

[ Serial Ports

B Wl Instruments

[ CAMAL Instruments

[ ComputerBased Instruments

" Mo, | dor't want to search for instruments.

< Back | Mext > g Cancel |

2. Select the types of devices you want the Solution Wizard to find, or
select all types (GPIB, serial ports, VXI, CAMAC, and
computer-based instruments) to find any listening instruments. Click
Next>to continue.
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B! Instrument Wizard

LA mmﬁ?;:pé Identify Found Instruments...

The Instrument \Wizard found the following devices connected to pour
computer. You can gend identification commands to any of them by uzing the
Identify Device button or double-clicking the instrument.

Found Resources

R GRiED
Device 4
ﬁ_? Serial
*  COM Port 1
e/ COM Port 2

Set V154 Alias 1Y COM Port 10
W Computer Based

+  Devd: DAQCard-4050

Scan Again... |

|dentify Device

[~ Display %54 Fesource Mames

< Back | Mext » | Cancel |

3. Select the device that appears in the list of found instruments. This
example shows an HP 34401A digital multimeter on GPIB address 4.

4. Click Identify Device to communicate with the instrument.

5. By default, the stringgDN? appears in the command to send to this
GPIB device*IDN? is anlEEE 488.2standard identification request
to the instrument. CliclOK to send the string.

6. In this example the response string is from the HP 34401A digital
multimeter. ClickStore to save your configuration. The next time you
launch the Instrument Wizard, it automatically will contain your stored
instrument configuration.
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i Instrument 1 Found )

There waz an instrument driver found for the

L Hewlett Packard 344014

Do pou veant this driver to be installed now?

Install gDon'tlnstalll

7. If aLabVIEW driver for the identified instrument is available, you are
prompted to install the driver if it is not installed already. Clicstall
to install a driver for your instrument. The wizard installs the correct
driver in theinstr.lib folder in the LabVIEW root directory. Click
Next>to continue.

EE Instrument Wizard ]

Manage Instrument Drivers

The fallawing instrument drivers are installed in LabWIEYW. |n this dialog
bow you can add or remove divers. Tou alzo can open the Getting
Started example Wl for any driver.

Inztalled Ingtument Drivers

2GR

ewlett-Packard 344014
Hewlet-Fackard 34401 A Drivers I
Remawe Driver I

Open Example,

Driver Location: [instr ibAhp15522a4hp] 65224 16

All supported instruments for each driver are displayed above.

< Back | Finizh | Cancel |

8. Notice that the driver for your instrument appears in the list of installed
drivers. SelecHewlett-Packard 34401Aor the name of your
instrument and clicOpen Example The Instrument Wizard opens an
example program to communicate with your instrument.

Note The Instrument Wizard lists ALL instruments you can control with the new drivers
you have added.
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Instrument Driver Network.from the Help menu to link automatically to
the National Instruments Instrument Driver Network. The Instrument
Driver Network provides the complete library of available instrument
drivers for LabVIEW.

g Tip If you have a web browser installed, you can selektelp» Internet Links»

[+ Untitled 1

File Edit Operate Project Eindows

ﬁ)l{gﬁl i@ii 1] “ 13pt Application | Show Help Cirl+H

Lock Help Cl+S kL
< Simple Help
Online Reference...  Ctrl+?

[Hrlime Help for Unttled ]

Instrurment Driver Network. ..

Onlire T utarial... LabIEwW...
Search Examples... Mational Instruments. ..
Technical Support Form.... Online Support...

About LabVIEW...

| A7

In this web page, you can search for your instrument among over

600 drivers available with free source code. You then can download the
instrument driver you need and install it into theinstr.lib folderin the
LabVIEW root directory.

9. Click Finish to exit the Instrument Wizard. Now you can run your
example driver VI.
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Instrumentation

[l HP24401A Getting Started.vi
File Edit Dperate Project Windows Help

"@"]
GETTING

y I 13pt Application Font =] [§2 =] !T|]E |
HAS  344m1A =
Packard Multimeter
'EI'-I s - GPIB Address (4]
B[ 0.000E-+0 Source [0Internal] Hlﬂli
,U_i Internal 2 ®/
error out /\/
Function [0:% DC) Range/Resolution [T:Auto] Samples (1] TET i
Hli ] ==
[0 3DC¥altage [Auto I [oemor | 0
FoUICE
Manual Res. [1: 5.5 Digit Manual Range [1.00] Manual Delay (0]
[T 255 Digits | = | =l |
& Copyright 1995 Mational Instrurents Corporation. ALL RIGHTS RESERWED.
il | iz

Run

This VI controls the HP 34401A Digital Multimeter. On the front

10.
panel, verify the GPIB address of the HP 34401A Getting Started VI

and change it if necessary. The default address is 4.

11. Run the VI to measure DC voltage.

12.
again to see other measurements.

Operating tool

46
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Using theDperating tool, change th&unction input and run the VI
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EE HP34401A Getting Started.vi Diagram

File Edit Operate Project Windows Help %
:{>|{5§| /@\ i ] I I.;QIIE’I@ | 13pt Application Fort =] !Em =] |'.T:|E | |GE"
[~

Initialize Application Example Close

jurm—

b anual Delay (0]

Samples [1] |[E

Function [0 DC)
GPIB Address [4] s
=hal

teazurements

HP34Y il
Tose o= 525 | eftor out

Fnn .
(g B2
enar in (no errar) [Eexll .‘-

Source [ ntemal)

Range/Resolution [T:4uto]

Marual Range (1.00] b
Manual Res. [1: 5.5 Digits)

Kl | _ljf

13. Examine the block diagram by selectiffghndows»Show Diagram
The Getting Started VI is an example of a higher-level program that
calls the instrument drivesubVIsto control the instrument. THéP
34401A Initialize subVI is called first, followed by a subVI to control
the instrument, and ending with thi®®> 34401A ClosesubVI.
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To program your instrument, use the subVIgumctions»Instrument
Drivers»Your Instrument The following graphic illustrates the
HP34401A subpalette, which contains the Initialize VI, Application
Example Vls, Close VI, and other VIs for the HP 34401A digital
multimeter.

[ Functions | x|
Ingtiument Drivers

a

-

-

-
[=]=] =
[ o
[==r] -

-

o

\IEI

.
EI 0] | F
:

=

=
B
=2
23
=
-

9"
ElEEs

sty Likp
(
L} ~{HInstrument Drivers
_ HP34401A Vis

@

P34401A Initialize. vi

[LERRL] = o | [TELTTIE
] ferm + = :
| wetkarianl L]
Etample [[Close

Data M) Ukility ¥

e =

When you write your own program with an instrument driver, remember to
call Initialize first, followed by the series of subVIs you want to use to
control the instrument, and finally ti@osesubVI to close the instrument
session. If you are not making repeated calls to the driver, you can use this
high-level Getting Started VI in the block diagram of your VI, which
initializes and closes the instrument for you.

LabVIEW QuickStart Guide 4-8 © National Instruments Corporation



Chapter 4 Instrumentation

Run the Demo Scope VI

If you do not have instrument I/O hardware installed, you can run the Demo
Scope VI to see an example. The Demo Scope VI is the demonstration
equivalent of a Getting Started VI for an actual instrument driver.

You can complete this activity in approximately 5 minutes.

1. Open the Demo Scope VI instrument drivetabVIEW\vi.lib\
tutorial.llb

[+ Demo Scope. VI
_Eile E_cht Operate

Froject Windows Help

""" S e = [ =]

| ; 13pt Application Font

CHANNEL

[

AtB-ga

Time Base
10 mzddiv

- s

SmsAdiv 20 ma/div

Yolts/Div
1D

0.020 0.030 0.040 0.050

o i -

SN Z2VIDIY

| I 7

2. Run the program to acquire data from one or two channels on your
oscilloscope. Change the time base and volts per division settings to
see the effect.

3. Click the squar&TOP [F4] button to stop the VI.

Run
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i+ Demo Scope.Vl Diagram I[=] B3

File Edit DOperate Project Windows Help

|:">|1§;)-| ’sﬁ@iﬁiﬁs\; T] I @ ‘E’Iﬁ'lmﬁil 13pt Application Fort =] [35 =] |02 =]

Bl

Select Channel ks T Time Basel waveform
fiess
ring
of the
It I T T
rtrumer D emoS cope |nitialize. Yl DemoScope_Application E:-;ample_\-"ll Dermobeope_Close.
[GPIB: 11} Dome “op Terme '
In'rtpe Ex Scope
Cloze

[
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Go to the block diagram. Notice thattialize is called first, followed

by the commands to send to the instrument in the Application Example
VI. The CloseVI then closes communication with the instrument.
When you program with LabVIEW drivers, follow this model of
initializing the instrument, then calling the functions to control the
instrument, and finally closing the instrument for communication.
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Debugging

This chapter teaches you how to use some of the comprehensive debugging
utilities in LabVIEW.

Use Execution Highlighting

Execution highlightindraces the data flow of a VI during execution.

You can complete this activity in approximately 5 minutes.

1. From theLabVIEW\i.lib\tutorial.llb directory, open the
Random Number Example VI you created earlier.
2. Using theDperating tool, click the Power toggle switch to the TRUE
position.

Operating tool

:E Random Humber Example. ¥l Diagram _ (O] =]

File Edit Dpelate Project Windows Help
2 |_3pt Application Font
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3. Goto the block diagram and click tHeghlight Execution button on
the toolbar.

Highlight Execution
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Chapter 5 Debugging

Run

Abort

Highlight Execution

LabVIEW QuickStart Guide

EE Random Number Example.vi Diagram

File Edit Operate Project Windows Help
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4.

5.

6.

Run the VI from the block diagram window. The program executes in
slow motion with moving bubbles to highlight the flow of execution. It
also displays data as it becomes available in the VI.

Stop the VI by clicking thA&bort button.

Turn off execution highlighting by clicking th¢ighlight Execution
button again.
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Chapter 5 Debugging

Single-Step with Probes

You can set breakpoints in a VI and single-step into, out of, and over
sections of the block diagram. You also can ingerbesto examine data
values in detail during program execution. This example shows how to
single-step through a VI and insert probes to monitor your data while the
VI runs.

You can complete this activity in approximately 5 minutes.

|+ Random Mumber Example.vi Diagram ]
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1. From the pop-up menu on the output wire of the Random Number
function, choosé®robe. A smallnumber: ... window displays the
value of the data at that point.

Tip Make sure the Power toggle switch is in the TRUE position in the front
% panel.
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EE Random Humber Example_vi Diagram Mi=] E3
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IE' 2. Click theStep Into button on the toolbar. The While Loop now
flashes, indicating that the program is executing in single-step mode.

Step Into
3. Click theStep Into button again. The Random Number function now
flashes.
[l Random Number Example. vi Diagram
File Edit Operate Project Windows Help
250 humber: 0o 1]
= 5 4714E]
|
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| | ;Hj
EI 4. Click theStep Overbutton to step over the Random Number function.
Step Over The random number function executes, so the output now appears in
the probe.
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Chapter 5 Debugging

5. UsingStep Into andStep Overbuttons, single step a few more times
through the loop to view each random number as it is generated in

the VI.

| Bandom Number Example.vi Diagram
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6. To run your VI in normal mode, deselect Beusebutton.

(]

Pause
7. Go to the front panel and click the Power toggle switch to the FALSE
position to stop the VI. Save the collected datdete.txt
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Where to Go from Here

This chapter teaches you how to use the Online Help and Show Help
features in LabVIEW. It also outlines National Instruments’ commitment

to your success and the additional resources available to you. To learn more
about LabVIEW programming techniques, consultlthBVIEW User
Manualand theG Programming Reference Manualailable with the
LabVIEW development system.

Online Help

All built-in LabVIEW VIs have a complete online reference. When you
find an unfamiliar VI, place it on your block diagram and choose
Online Help from the pop-up menu on the VI. Online Help gives you a
complete description of the VI functionality and parameters.
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Chapter 6 Where to Go from Here

Show Help

If you need a quick reference to remind you about VI functionality or input
and output parameters, seleidlp»Show Help

EE Untitled 1 Diagram = M= E3
Fie Edit Operate Project Windows Hes
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Gererates an array containing a sinuzaidal pattern. I Sinusoidal Pattern
is represented by the sequence . the Y| generates the pattern
according to the following formula:
Yil=a®enx[]). fori=0,1.2, . .n1,
where
“il=2F *i*kén + ph*Pl /180,
a iz the amplitude,
k iz the number of cycles.
ph iz the initial phase in degrees,
n iz the number of samples.
. J;l
IR v[ 4

IEI The Help window is context-sensitive, so when you need information about

a VI, place your pointer over the VI icon. Click the lock button at the
bottom of the Help window to lock the current contents of the Help
window.
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Sine Pattern.vi

Generates an array containing a sinuzoidal pattem. IF Sinusaoidal Pattern
is reprezented by the sequence ', the V| generates the pattern
according to the following formula:

wil=a*sn[ &), fori=0,1,.2, ... n1,

where
Wil=2P*i*k/n + ph*Pl /180,
a iz the amplitude,
k. iz the number of cycles,
phis the initial phase in degrees.,
t iz the number of zamples.
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Chapter 6 Where to Go from Here

National Instruments’ Commitment to You

LabVIEW represents a long-standing commitment by

National Instruments to provide tools that simplify the development

of instrumentation systems. When you choose LabVIEW as your
development environment, you join thousands of scientists and engineers
who are taking advantage of the power of graphical programming.

Customer Education

Alliance Program

Technical Support

For additional training, National Instruments offers interactive CDs,
videos, books, and hands-on LabVIEW courses to help you master
LabVIEW quickly and develop successful applications.

National Instruments’ comprehensive LabVIEW training courses

can help you learn to build applications quickly. In these courses, our
applications engineers give you concentrated instruction as well as design
tips for the LabVIEW development environment. These courses take place
monthly at our corporate headquarters in Austin, Texas, and also at our
branches around the world. In addition, we offer two-day courses on GPIB,
DAQ, VXI, and other topics to help you develop your entire system.

The Alliance Program is a network of third-party developers and
consultants who are experts in LabVIEW and other National Instruments
products. The National Instrumemtiiance Solutionglirectory lists
additional libraries and utilities developed by our Alliance members to help
you use LabVIEW. In addition, thliance Solutionglirectory lists expert
LabVIEW consultants who can help you develop custom applications.

National Instruments offers you complete technical support. You can
use our Internet sites (Web and FTP), BBS, or fax-on-demand
systems to download valuable information and product examples,
guestion-and-answer documents, and technical development tips.

A technical forum for LabVIEW is available on the Internet where

you can discuss issues with other LabVIEW users. In addition,
National Instruments has experienced Applications Engineers located
throughout the world to assist you.
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Installation Instructions

This appendix describes the system requirements and installation
procedures for LabVIEW.

Required System Configuration

This section describes the required system configurations for running
LabVIEW on Windows, Macintosh, and UNIX platforms.

Note On Windows and Macintosh, you need approximately 50 MB of disk storage space
for a minimal installation of LabVIEW and 70 MB for a full installation.

Windows

LabVIEW has the following system configuration requirements for
Windows platforms:

*  Windows 3.1

— LabVIEW runs in 386 enhanced mode with a minimum of 8 MB
of RAM. LabVIEW runs optimally on a computer with an
80486 CPU, but LabVIEW can run on an 80386-based PC.
LabVIEW for Windows requires a coprocessor.

*  Windows 95

— LabVIEW runs on any system that supports Windows 95, with
8 to 12 MB of RAM for effective operation.

 Windows NT

— LabVIEW requires Windows NT version 3.5.1 or greater, with a
minimum of 12 to 16 MB of RAM for effective operation.
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Appendix A Installation Instructions

Macintosh

UNIX

LabVIEW has the following system configuration requirements for
Macintosh platforms:

LabVIEW requires System 7, with a minimum of 8 MB of RAM for
effective operation. LabVIEW can run with a minimum of 6 MB of
available RAM, in addition to the RAM requirements for your system
software and any other applications you need to run simultaneously.

LabVIEW for the 68R0-based Macintosh requires a math
COpProcessor.

LabVIEW has the following system configuration requirements for UNIX
platforms:

LabVIEW requires an X Window System server, such as
OpenWindows 3, HP-VUE, or X11R6.

LabVIEW runs optimally on a workstation with 32 MB of RAM and

at least 32 MB of swap-space storage. The workstation must have a
minimum of 65 MB of disk storage space if you want to install the
entire LabVIEW package.

LabVIEW for Sun runs on SPARCstations under Sun0S 5.0.3 or later,
and Solaris 2.3 or later.

LabVIEW for HP-UX runs on Hewlett-Packard Model 9000
Series 700 computers under HP-UX 9.0.3 or later.

LabVIEW for Concurrent PowerMAX runs on PowerMAX
version 3.1 or later.

Installation Procedures

LabVIEW QuickStart Guide

LabVIEW Development System

— For instructions on how to install LabVIEW, see the
LabVIEW Release Notes

Evaluation Software

— Ifyou are installing from the Software Showcase CD, run
Showcase.exe . Go to the LabVIEW section in
Virtual Instrumentation Tooland clickdema.

— If you are installing from theabVIEW Evaluation Versio@D,
see theeadme.txt file for installation instructions.
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Glossary

block diagram

C

conditional terminal

control

Controls palette

D

data flow

DAQ Channel Wizard

DAQ Solution Wizard

A pictorial description or representation of a program or algorithm. In
LabVIEW, the block diagram, which consists of executable icons called
nodes and wires that carry data between the nodes, is the source code for
the VI. The block diagram resides in the Diagram window of the VI.

The terminal of a While Loop that contains a Boolean value that determines
whether the VI performs another iteration.

Front panel object for entering data to a VI interactively or to a subVI
programmatically.

Palette containing front panel controls and indicators.

Programming system consisting of executable nodes in which nodes
execute only when they have received all the required input data and
produce output automatically when they have executed. LabVIEW is a
dataflow system.

Utility that guides you through naming and configuring your DAQ analog
and digital channels.

Utility that guides you through specifying your DAQ application, from
which it provides a custom DAQ solution.
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Glossary

E

Enable Indexing

execution highlighting

F

front panel

function

Functions palette

GPIB

IEEE 488.2

indicator

Instrument Wizard

LabVIEW QuickStart Guide

Option that allows you to build a set of data to be released at the termination

of a While Loop. With indexing disabled, a While Loop releases only the
final data point generated within the loop.

Feature that animates VI execution to illustrate the data flow in a VI.

The interactive user interface of a VI. Modeled from the front panel of
physical instruments, it is composed of switches, slides, meters, graphs,
charts, gauges, LEDs, and other controls and indicators.

Built-in execution element, comparable to an operator, function, or
statement in a conventional language.

Palette containing block diagram structures, constants, communication
features, and Vls.

The graphical programming language used to develop LabVIEW
applications.

General Purpose Interface Bus is the common name for the
communications interface system defined in ANSI/IEEE
Standard 488.1-1987 and ANSI/IEEE Standard 488.2-1987.
Hewlett-Packard, the inventor of the bus, calls it the HP-IB.

Institute of Electrical and Electronic Engineers Standard 488.2-1987,
which defines the GPIB.

Front panel object that displays output.

Utility that guides you through communicating with your instrument.
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L

Labeling tool

LabVIEW

MB

node

0

Operating tool

P

palette

Positioning tool
probe

PXI

R

RS-232

RS-485

Glossary

Tool used to create labels and enter text into windows.

Laboratory Virtual Instrument Engineering Workbench.

Megabytes.

Execution element of a block diagram, such as a function, structure, or
subVI. See alsalata flow, wire.

Tool used to enter data into controls as well as operate them.

A display of icons that represent possible opties als@ontrols palette,
Functions palette, subpalette, Tools palette.

Tool used to move, select, and resize objects.
Debugging feature for checking intermediate values in a VI.

PCI eXtensions for Instrumentation.

Recommended Standard 232, a serial interface bus standard.

Recommended Standard 485, a serial interface bus standard.
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Glossary

S

Solutions Gallery

structure
subpalette

subVi

I

terminal
tip strip

Tools palette

tunnel

v
VI

virtual instrument

VISA

VXI

w

waveform chart

While Loop

LabVIEW QuickStart Guide

Option within the DAQ Solution Wizard in which you can select from
numerous categories of common DAQ applications.

Program control element, such as a While Loop.
A palette contained in an icon of another palette.

VI used in the block diagram of another VI; comparable to a subroutine.

Object or region on a node through which data passes.
A text banner that displays the name of an object, control, or terminal.

Palette containing the tools you can use to edit and debug front panel and
block diagram objects.

Data entry or exit terminal on a structure.

Seevirtual instrument.

A program in the graphical programming language G that models the
appearance and function of a physical instrument.

Virtual Instrument Software Architecture. A single interface library for
controlling GPIB, VXI, RS-232, and other types of instruments.

VME eXtensions for Instrumentation (bus).

An indicator that plots data points at a certain rate.

Loop structure that repeats a section of code until a condition is met.
Comparable to a Do loop or a Repeat-Until loop in conventional
programming languages.
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wire

wire branch

wire junction
wire segment

Wiring tool

Glossary

Data path between nod&zee alsalata flow.

A section of wire that contains all the wire segments from one junction to
another, from a terminal to the next junction, or from one terminal to
another if no junctions exist in between.

The point where three or more wire segments join.
A single, horizontal or vertical piece of wire.

Tool used to define data paths between terminals. Resembles a spool
of wire.
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