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—
Course Goals

MBecome comfortable with the LabVIEW environ
and data flow execution

AAbility to use LabVIEW to solve problems

A abVIEW Concepts

I Acquiring, saving and loading data

I Find and use math and complex analysis functions
I Work with data types, such as arrays and clusters
I Displaying and printing results

7 NATIONAL
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The Virtual Instrumentation Approach
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LabVIEW Graphical Development System

AGraphical Programming Environment
ACompile code for multiple OS and devices
AUseful in a broad range of applications

ni.com

LabVIEW Graphical Development Platform for Design, Control, and Test

Embedded Dasign Industrial Monitoring Automated Test
and Prototyping and Control and Measurament
Filter Design/DSP ‘"‘g;ﬂ:‘iﬁd HMISCADA Da;ﬁ d"‘;'d'i_?gl"g '3“"1"15".::;““”“5
. . Machine Vision
System Prototyping Industrial Control (F1D) ATE

and Mation

Computing Targets

NATIONAL
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Virtual Instrumentation Applications

ADesign
I Signal and Image Processing
i Embedded System Programming” sinole graphical development platiorn

A(PC, DSP, FPGA, Microcontrolle
I Simulation and Prototyping Design g Prototypge Deploy
iAnd mor eé

AControl ELEEE nanonaL msrumeNTs
I Automatic Controls and Dynamic Sy { Du LabVIEW
I Mechatronics and Robotics .
ITAnd mor eé

AMeasurements
I Circuits and Electronics
I Measurements and Instrumentation

TAnd mor eé
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The NI Approaahintegrated Hardware Platforms

i

PXI Modular Instrumentation Desktop PC Laptop PC PDA

TEXRTY,

HighSpeed HighResolution  Multifunction ~ Dynamic Instrument Digital /O  Counter/  Machine Motion  Distributed 1/0 and
Digitizers  Digitizers and DMM®ata AcquisitionSignal Acquisition Control Timers Vision Control Embedded Control

Loar Lo
<

Signal Conditioning g
and Switching

Ii

Unit Under Test



../../eluther/ni.com/
../../eluther/www.ni.com/
http://www.ni.com/

Section BLabVIEW Environment

A. Getting Data into your Computer

A Data Acquisition Devices
i NFDAQ
I Simulated Data Acquisition
I Sound Card

B. LabVIEW Environment

A Front Panel / Block Diagram
A Toolbar /Tools Palette

C. Components of a LabVIEW Application
A Creating a VI
A Data Flow Execution

D. Additional Help

A Finding Functions
A Tips for Working in LabVIEW
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A. Setting Up Your Hardware

AData Acquisition Device ([Tracka] |
i Actual USB, PCI, or PXI Device
I Configured in MAX

ASimulated Data Acquisition Device| Track B))

I Software simulated at the driver level
I Configured in MAX

ASound Cal Track ¢ ® rYyy—

I Built into most computers
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S
What type of device should | use?

e—

Sound Card* NI USB DAJ'\) NI PCl DAQ Instruments*
Al Bandwidth 8844 KS/s | 1200 KS/$ 250 K1.2 Ms/s 20kS/82 GS/s
Accuracy 12016 bit 12016 bit 14518 bit 120624 bit
Portable X X n some
Al Channels 2 8016 16380 2
AO Channels 2 102 204 0
AC or DC AC AC/DC AC/DC AC/DC
Triggering N X X X
Calibrated n X X X

N7 NATIONAL

: : . . INSTRUMENTS
* The above table may not be representative of all device variations that exist in each category
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What is MAX?

AMAX stands for Measurement & Automation Explorer.

AMAX configures and organizes all your National Instrument
PCI/PXI instruments, GPIB, IMAQ, IVI, Motion, VISA, and \

AUsed for configuring and testlng dewces

R| MCreate New... | <9 show Help

Icon Found on @ ﬂ

nDtN ghbhd i
Jevices and Interfaces Devices and
= {i NI DAQm x Dev

Windows Desktop | [ Interfaces

[+ PX1 PXI System {Unidentified) What is Devices and

(38 Scales Interfaces?

(@ Software The Devices and Interfaces category
3 @[ VILogger Tasks lists installed and detected CaN,
@ Remote Systems DAQ, FieldPoint Serial Controllers,
E GPIB, IMAQ, IVI, Motion, Serial, VISA,
and ¥XI hardware.
Measurernent If you do not see your

£ Aukornation devices...

® Category Help I
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Track A I

Exercise B Setting Up Your Device

AUse Measurement and Automation Explorer (M.
I Conflgure and test your Data Acqmsmon (DAQ) device

Lonrigure R ) Create New... I <9 show Help
=- @ My System
I u Data Nelghborhood a
) erfaces Devices and
[] MI- DAme Dewces
j o NIUSB-6009: "Devi" Interfaces =
. y Ports (Serial & Parallel)
- [#-PX1 PXI System (Unidentified) What is Devices and
) (8 Scales Interfaces? L
1+ [@ Software The Devices and Interfaces category
= {3 VI Loager Tasks lists installed and detected CAN,
- 4 Remote Systems DAQ, FieldPoint Serial Controllers,
GPIB, IMAQ, IVI, Motion, Serial, VIS4,
and V¥XI hardware,
If you do not see your
devices...
? Category Helpl
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Track B I

Exercise B Setting Up Your Device

AUse Measurement and Automation Explorer (M.
I Conflgure and test your Simulated Data Acquisition (DAQ)

, uration A ™ Create New... I <9 show Help
=- @ My System
I +- @3 Data Nelghborhood a
i E— Devices and
El NI- DAme Dewces
1P NIPCI6220: "Devt” Interfaces )
E Ports (Serial & Parallel)
~ [+-PX1 PXI System (Unidentified) What is Devices and
) (8 Scales Interfaces? L
+ (@ Software The Devices and Interfaces category
@8 VI Logger Tasks lists installed and detected CAN,
- 4 Remote Systems DAQ, FieldPoint Serial Controllers,
GPIB, IMAQ, IVI, Motion, Serial, VIS4,
and V¥XI hardware,
If you do not see your
devices...
? Category Helpl



../../eluther/ni.com/
../../eluther/www.ni.com/
http://www.ni.com/

Exercise B Setting Up Your Device iTraCk Cj

AJse Windows to:

. i M icrophione
I Verify your Sound Card
B alance:
f@ Sound - Sound Recorder L._J m W @: E:EI
File Edit Effects Help valume:

| 'P'osition: | .7 ”: | i
| U.UU Sec. - | * .

y [ | Mute

/

m—

’ INSTRUMENTS
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Open and Run LabVIEW
Start»All Programs»National Instruments LabVIEW 8.6

» 3 National Instruments LabVIEW 8.6

Startup Screen:

Start from a Blank VI:
New=Blank VI

or

Start from an Example:
Examples»Find
Exampl es é
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LabVIEW Programs Are Called Virtual Instruments

: Boiwoampen oG
EaC h VI h @ WI n d OWS File Edit Wew Project Operate Tools  indow @

Front Panel

AUser Interface (Ul)
I Controls = Inputs

I Indicators = QOutputs P — .

Block Diagram

AGraphical Code

I Data travels on wires from
controls through functions to
Indicators

I Blocks execute by Dataflow

File Edit View Project Operate Tools ‘Window Help

»[®][@[1][9][25] ba & 0¥
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CO ntrOIS Palette (Place items on the Front Panel Window)

= tNpls 53
(Controls & Indicatons)z=m |
¥ Modemn \
ﬁon”".'i e Customize
umeric |+ Expres:' : : Palette
g o View
Mum Ctrls Buttons Text Ctrls
E b -“:,.'-_.v.'.‘-,: R @ ">"<" 9‘,.2:\18 . g ’
File Edit 'iieﬁ roject  Operate Tools Window = Nu Imis SR iadints
: - — ,_%_‘ S M Graph Indicat...
e | > MET&Activex \
| select a Contral...
—Indicator:

Numeric Slide
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Functions

_ QSearchl o Viewl
Al »  Programming
| »  Instrument IjO

Functions (and Structures) Palette

= | (Place items on the
II) Data Communication BIOCk Dlagram WlndOW)

|I'» Connectivity
|w Express

= » m} »

% ]ll % File Edit Wew Project Operate Tools indow  Help

Input Signal Analysis Output i @ 1] @ oft
| s o DEODHE

- Ee S

Signal Manipu...  Exec Control  Arith & Compar

1> Favorites ‘

| Select aVl...

Structure:
While Loop
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Status Toolbar

|CDI'@:| @]l_l” 13pt Application Font Iv‘

2 |#| Run Button
ﬂ@ Continuous Run Button

Abort Execution

Additional Buttons on
the Diagram Toolbar

_@I@ Execution Highlighting Button
@ Retain Wire Values Button

Step Function Buttons

Im™
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Demonstration 1: Creating a VI

Front Panel Window

Graph
Indicator

Block Dlagram window

File Edit View Project Operate Tools Window Help

©[mn][@][25] [wal@]o# [ 130t Appication Fo

Output
' DAQ Assistant — ™ Terminal

data »
N

Boolean
Control

Input
Terminals
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ABlock diagram execution

I Dependent on the flow of data

I Block diagram does NOT exeCL
left to right

ANode executes when data is
available to ALL input termir

ANodes supply data to all out
terminals when done

Dataflow Programming

A

7
l
6

Feguenc

Simulake Signal

—

P Frequency

*j k

amplitude

Sine

Fesult

aveform Graph|
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Debugging Techniques
AFinding Errors

Fv_ Click on broken Run button.
Window showing error appears.

AExecution Highlighting

Click on Execution Highlighting button; data
— === flow is animated using bubbles. Values are
displayed on wires.

AProbes

\'3[1] Pr

- Right-click on wire to display probe and it shows
—— data as it flows through wire segment.

&

You can also select Probe tool from Tools palette
and click on wire.
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_ o _ _ Track A&B
Exercise d Acquiring a Signal with DAE l

AUse a LabVIEW template t2:

13 Exercise 2 - Ac quire (Track A).vi Front Panel E]@

T I 1 Fil= Edit Wew Project Operate Tools  Window Help =
| Acq_mre a signal from your D ol & il e et
device _ ~
‘WaveForm Graph | voltage (Fitered) NG

0.06-

0.04 -

0.0z -

|:|_

amplitude

This exercise should take 15 minutes

-0.02 -

-0.04 -

-0.06 - 1 1 1 1 1

] 0.0z 0.04 0.06 0.08 0.1

Time
stop
STOR
v.
< >

yNATIONAI.

INSTRUMENTS
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i Track C i

Exercise @ Acquiring a Signal with the Sound Csa

AUse LabVIEW to:
I Acquire a signal from your sound card

13 Exercise 2 - Acquire (Track C).vi Front Panel ® g@
File Edit Wiew Project Operate Tools Wwindow Help
= =
o | {3 @IE 13pt Application Font |~ || 3o~ .D.vl 4
A
Warveform Graph Firered g |
1.25-
1_
This exercise should take 15 minutes. o
4 0.25-
2 o-
E nes-
'D.S_
-0.75 -
-1-
-1,25-)
M
< ¥

INSTRUMENTS

yNAﬂouAl.
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S
Context Help Window

AHelp»Show Context Hafwess the <Ctrl+H> keys
AHover cursor over object to update window

3 [x]

A d d Itl O n al H e I p | .Eutract Single Tone Infurm::il:n.vi .

I RightClick on the VI icon ai | e
ChOOSé-Ielp Or Trke signa I , finds the gl tone with the highest amplitude

searches p cified Fre q ncy range, and returns the gl
ne freque y mpltd dph Th dtt';.fpy w

i Ch o dDstallediHelpo ¢ i v st o e

Detailed help ™

the context help window/ EDul 5

Extgack Single Tone Information. vil

ymmow\l.

INSTRUMENTS
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S—
Tips for Working in LabVIEW

AKeystroke Shortcuts
I <Ctrl+H> 1 Activate/Deactivate Context Help Window
I <Ctrl+B>1T Remove Broken Wires From Block Diagram

I <Ctrl+E>T1 Toggle Between Front Panel and Block
Diagram

I <Ctrl+Z>71 Undo (Also in Edit Menu)
AT ool s & Op ti iSet Breferences in LabVIEW

AV Propertiesi Configure VI Appearance,
Documentation, etc.

<7 NATIONAL

’ INSTRUMENTS
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Section 16 Elements of Typical Programs

A. Loops
AWnhile Loop
AFor Loop

B. Functions and SubVIs
ATypes of Functions
ACreating Custom Functions (SubVI)
AFunctions Palette & Searching

C. Decision Making and File IO
ACase Structure

ASelect (simple If statement)
AFile I/0
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Loops

AWnhile Loops

i [=rminal counts iteration
I Always runs at least once

I Runs until stop condition is
met

AFor Loops

i [M=rminal counts iterations

I Run according to input N of
count terminal M

While Loop
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Drawing a Loop

2. Enclose code to be repeated

1. Select the structure Gide

I
I
I
I - J
Functions 6] | LE
I
, I
I I
I
I

Q Search ‘ S View .

| » Programming

Al > Measuremen t1j0
Al Instrument Ijo

‘ ||'» Mathematics

j ||'»  signal Processing

AlI'»  Data Communication | TTTTT T T T ST ———————— - PG

Land

|| »  Connectivity
| w Express

- 3. Drop or drag additional nodes and the
Ll [ ]

‘While Loop Flat Sequence  Case Structure

& (& ﬁ

Time Delay Elapsed Time E 1-2

: || » Favorites
| Select avl...
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3 Types of Functionom the Functions Palette)
Express Viinteractive VIs with configurable dialdglpadmrder)

Signals
amplitude »

Frequency  *
it

Standard \/Imodularized VIs customized by (austagizable)

[Extract Single Tone Information. il

iﬁHF:

Freg,.

Functiondundamental operating elements of LabVIEW; no front
block diagra(yellow)

rUlkiply
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What Types of Functions are Available?
Alnput and Output

I Signal and Data Simulation Express Functions Palette
I Acquire and Generate Real Signals with Df%:“""s e 8
Search | oo View
I Instrument I/O Assistant (Serial & GPIB)  [[» Frogranming
. . . ) | »  Instrument IfO
I ActiveX for communication with other progi|i» mtemis
. | » signal Processing
AA naIySIS ”: Data Cor.nr.nunication
Connectivity
i Signal Processing S i :
-5
T Statistics ITE: Signa%;.,,sis O%t
i Advanced Math and Formulas @ &l
| COntInUOUS Tlme SO|VeI’ ” Signal Manipu... Exec Control  Arith & Compar
P Favorites
AStorage .II Select a V...

T File 1/0O
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Functions

B8

Search | 5 view |

APalettes are filled with hundrec} &=

| » Instrumen t1jO

Of VI S | > Mathematics

| » signal Processing

| »  Data Communication

APress the search button to ind? e

|| Express

Searching for Controls, Vls, and Functions

ADoublelick an item to open the
owning palette

Basic Multitone. vi
Extract Multiple Tone Information.vi

Iitone neraor .vi

Tones and Moise Waveform.vi
Tones and Moise. vi

ctract Single Tone Information.vi

all Vls for text searching H o &
AClick and drag an item from th{ I (o -
search window to the block digjs me L =

I[ Search Options ]

Help
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Create SubVI

AEnclose area to be converted into a subVI.
ASelecEdit»Create Subfrbm the Edit Menu.

2 | |Slope = Rise/Run| Elope = Risefrun]
“. .23 [ & E 1.23[;
i -
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In other languages

LabVIEW Functions and SubVIs operate like Fun

Function Pseudo Code
function average (inl, in2, out)

{
out = (inl + in2)/2.0;

}

Calling Program Pseudo Cod

main

{

average (inl, in2, pointavg)

}

SubVI Block Diagram

in 1
ok

s B, 123
DE

Calling VI Block Diagram

inl

H2ap

£

ainkaw

2 pt
J fura, 123
DE

1.23[
|
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Exercise 3.d% Analysis

i Track A,B,&Ci
AUse LabVIEW Express VIs to:

I Simulate a signal and display its amplitude and freqL

13 Exercise 3.1 - Simulated.vi Front Panel [Z]@

B

This exercise should tak( %2
15 minutes.

N7 NATIONAL

’ INSTRUMENTS
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: : i Track A&B i
Exercise 3.8 Analysis

AUse LabVIEW Express VIs to:

I Acquire a signal and display its amplitude and freque

{3 Exercise 3.2 - Data {Track C).vi Front Panel E]@

File Edit Wiew Projeck Operake Tools Window  Help

Eof
& l@l Cu@ | 13pt Application Font [ ” B ||T]:v ”ﬁv | |f§'1"| “@
~

Waveform Graph Filkered m CREAE

This exercise should take 15 min e J.000410
0.01- Frequenc W

0,005 - |1?25.69

0-

-0.005 -
-0.01 -
-0.015 -
-0.02-) 1 I 1 1 1 1 1 1 1 [ STOR
o o1 02 03 04 05 06 07 08 09 1

Time

Amplitude

ni.com

‘7 NATIONAL
p¥ INSTRUMENTS
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Exercise 3.8 Analysis iTraCk Cj

AUse LabVIEW Express VIs to:
I Acquire a signal and display its amplitude and freque

{3 Exercise 3.2 - Data {Track C).vi Front Panel E]@

Fil= Edit “iew Project Operate Tools ‘Window Help

fEE
2 l@l |Q|IE | 13pt Application Font |- ” o ||7|;|:v ||ﬂv | |f§'1"r| “@
~

Waveform Graph Filtered m Amplitude

. . . 0.015- .
This exercise should take 15 min S0t f”_”_—g””“
0,005 - m

n-

-0.005 -
-0.01 -
-0.015-
-0,z - I

1 1 1 1 1 1 1 1 1
g 01 02 0.3 04 05 06 0.7 08 0.9 1
Tirne

Armplitud

yNATIONAI.

INSTRUMENTS
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How Do | Make Decisions in LabVIEW?
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File I/O

File /O 1 passing data to and from files
A Files can be binary, text, or spreadsheet
A Write/Read LabVIEW Measurements file (*.lvm)

Writing to LVM file

b e e e e

Sirmulate Signal

F

Sine

]

b . . e

Write To
Measurement
File

-

Signals
ety

i

Reading from LVM file

k

*

k

i e, S .

Read From
Measurement
File
Signals

e
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i Track A,B,Ci

Exercise 3.8 Decision Making and Saving Data

AUse a case structure to:
I Make a VI that saves data when a condition IS met

{3 Exercise 3.3 - Decision Making and Saving Data (Track A&B).vi Front Pa_.. E]@
File Edit ‘iew Project Operate Tools ‘Window Help @:
|E£>lﬁ§!"l |C|||E| 13pt Application Font | ”!mvl|7[|:v||ﬂv||f§'lv| B
Fat
waveform Chart | voltage LN
This exercise should take 1 - 1.225- AT
ME I—‘—‘—‘—"
. 1.2- 141,759
minutes. 250 300 1.175-
150 | vl v ' Amplitude
00— | —400 g L15= J0.00180¢
SEI’I ~420 E_I.IZE-
o’ 500 = Lis
1.075-
1.05-
1.025 -] ]
3.211563E+9 3.211568E4+9
Time STOF‘I
W
£ >

yNATIONAI.

INSTRUMENTS
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File /0 Programming Modélnder the hood

Open/ Read Check for

Errors

Create/ and/or
Replace Fil Write to File

[OpenjCreate/Replace File Read from Text File Close File| Simple Error Handler . vi
% -
b ¥

Write ko Text File
£,
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Section I16 Presenting your Results

A. Displaying Data on the Front Panel
AControls and Indicators
AGraphs and Charts
ALoop Timing
B. Signal Processing
AMathScript
AArrays
AClusters
AWaveforms
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ANumeric Data

I Number input and display

i Analog Sliders, Dials, and Gauges
ABoolean Data

I Buttons and LEDs

AArray & Matrix Data
I Numeric Display
I Chart
I Graph
I XY Graph
I Intensity Graph
I 3D graph: point, surface, and model
ADecorations
i Tab Control
T Arrows
AOther
I Strings and text boxes
I Picture/Image Display
I ActiveX Controls

What Types of Controls and Indicators are Avail:

Express Controls Palette

Controls 5
QSearch' 2 view |
| » Modern
| » System
[ » Classic
| Express
. o a ¥ »
g4 8
' 3
Mum Ctrls Buttons Text Ctrls
» »
Q
LEDs Text Inds

e

Graph Indicét. %0

[ » .NET & ActiveX
| select a Contral...
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S
Chartso Add 1 data point at a time with history

Waveform chart i special numeric indicator that can [Qssslz=ve. =]
display a history of values

AChart updates with each individual point it receives

Functions»Express»Graph Indicators»Chart

100 HM

W avefarm Chark Plat 0 m

b aveform Chart|

Time Delay

‘7NATIONAI.

INSTRUMENTS
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S
Graphs Display many data points at once

Waveform graph 7 special numeric indicator that
displays an array of data

AGraph updates after all points have been collected
AMay be used in a loop if VI collects buffers of data

Functions»Express»Graph Indicators»Graph
|1IIIIII|—N

Wavefaorm Graph Flok 0 m

T
\U r ) h

T ] ] 1
] 40 1] 8 100

Time Delay

ni.com ONA
Vo
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S—
Building Arrays with Loops (Atit@lexing)

A Loops can accumulate Autolndexing Enabled

. : N , :
arrays at their boundatri \I\/'re ble[fonmeslt:{ckter
with autandexing 8! e TeleEn

A For Loops auitadex by | \
default ' 7| \1DArray
A While Loops output only YEEVE

the final value by default

A Rightlick tunnel and
enable/disable auto
iIndexing

Autolndexing Disabled

EI_ N Wire remains the same size

l Murneric Indicakar
C b

ymmow\l.

INSTRUMENTS

Only one value (last iteratic

5 is passed out of the loop
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Creating an Array (Step 1 of 2)

From the Controls»Modern»Array, Matrix, and
Cluster subpalette, select the Array icon.

{Controls
-5‘ Search ' O ity ‘
¥ Modern
L Array, Matrix & Cluster

][1Z23
i | =
[k} o .

XXX
XXX
XXX

Array Cluster RealMatrix.ctl

E Drop it on the Front Panel.

ComplexMatri... Error In 3D.ctl  Error Out 3D.ctl

| | > System

| » Classic

1> Express

Al NET & ActiveX
1| select a Contral...
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Create an Array (Step 2 of 2)

1. Place an Array Shell.
2. Insert datatype into the shell (i.e. Numeric Control).

Mum Ctrl Fill Slide Pointer Slide

10~ 10- 8
1 3 A
0= 0=

Fill Slide Paointer Slide Knob
n
Dial Color Box

[ > .MET & ActiveX
| Select a Contrd

£ CON o © o P N T G_—
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How Do | Time a Loop?

1. Loop Time Delay

AConfigure the Time Delay Express VI for seconds to wait
each iteration of the loop (works on For and While loops).

2. Timed Loops
A Configure special timed While loop for desired dt.

*

'y 5852

Time Delay

Timed Loop
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Control & Indicator Properties

AProperties are characteristics or qualities about an object
AProperties can be found by rlght cllcklng on a Control or Indicat

AProperties Include:

I Size

LR t"";’f Appearance l Format and Precision " Plots " Scales " Cursors “ Documentation

I C O I O r ~Label -~ Caption
o

! | [V visible [[visible
Al |

.I. P I O t S tyl e o ‘ \Waveform Graph | ‘

EbIdStt
‘@E abled

I Plot color Soemmas o
AFeatures include: =

Auto size to plot names

I Cursors o
I Scaling

[[]show scale legend
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Exercise 4.6 Manual Analysis tTfaCkA’B’&Ci

AUse the cursor legend on a graph to:

I Verify your frequency and amplitude measurements

This exercise should take 15
minutes.

{3 Exercise 4.1 - Manual Analysis.vi Front Panel

File Edit Yew Project Operate Tools Window  Help
o l@i @ | 13pt Application Font | ” oo ||7[|:v ”ﬂv | |f§'1-r|
Frequency In
40 =0 60
N :
30| I| 70
20— 80
- ~an
ks Y
0 100
Cursors F | x | ¥ | =
< Cursor 0 0,024393 ]
& Cursor 1 0.045043 0 =l
£

EEEEEE

]50.1459

ni.com

»
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—
Textual Math in LabVIEW

Alntegrate existing scripts with LabVIEW for faster deve
Alnteractive, eagyuse, handsn learning environment

ADevelop algorithms, explore mathematical concepts, a
analyze results using a single environment

AFreedom to choose the most effective syntax, whether
graphical or textual within one VI

Supported Math Tools:

MathScript script node MathSoft software
Mathematica software MATLABsoftware
Maplesoftware Xmatlsoftware

7 NATIONAL

p¥ INSTRUMENTS

MATLABIs a registered trademark of The MathWorks, Inc.
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S
Math with the MathScript Node

Almplement equations and algorithms textually
Alnput and Output variables created at the border
AGenerally compatible with popular m-file script language

ATerminate statements with a semicolon to disable immediate
output

. Length Wwaveform Graph Plat 0 Y
| ength) MathScripk Mode \;;)|Z;§ o l‘p T
iz A oo Waveform Graph] | il || | || | || | || | || | || | || | ||
3 20,04 05
3 i J oMU IR AR

|| EERERENR N ||

. . " HUARTHRYARTHR AR AR ANY
(Functions»Programming > R !
IIII 25 SEI ?5 1EIEI 125 15EI 1?5 EEIEI

StructureMathScript) camples

=1
rap
Lo
<]
[‘ |
=]
amplitude
(o}
= R
n n (o}

Prototype your equations in the intelkéatingcript Window

‘7NATIONAI.

INSTRUMENTS
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The Interactive MathScript Window

ARapidly develop and test algorithms
AShare Scripts and e

File Edit View Help

- = Output Windaw Variables | script | History
Variables with the Node=4:  za: 3. -

—0.95106 -0.80902 -0.58779 & = - —— g
—0.30902 —3.1847=—015 0.30902 Perttion'arzble DT Type &)
0.58779 0.50902 0.95106 004
1 0.95106 0.80902 = Local

- - . 0.58779 0.30902 —2.456e-016 f 1x1 double array
—0.30902 —0.58779 -0.80902 n 1201 double array
—0.95106 -1 —0.95106 1x201 double array
—0.80902 —0.58773 —0.30902
—3.4296e-015 0.30902 n 58779

. S Varlable
ntent in 1D, 2D N 333333
content , 2D, and 3D output i Workspace

015
0.B090;

0.9510¢ .5a77e
0.3090; I n OW 30902
—0.587" -0.95106

1 0. ananz [¥] Graphical first? Graph

—0.58773  -0.30902 3.9194e—

015 0.30902 0.58779 [Legend?

0.80902 0.95106 1

0.95106 0.30302 0.58779 1

0.30302 4.8916=—016 —0.30902 .

~0.53779 —0.20902 ~0.95106

=il —0.95106 —0.80302 0.5- L i
—0.58779 —0.30302 —1.1643— |

015 0.30902 0.58779 Bz VleW/MOdlfy
0.80902 0.95106 1 o-

«=| Variable Contents

o impinten) =
PZ“J User Commands .émﬁ —

# # Carsori |0 1

w

8.0rcS Idle

(LabVIEWTool>MathScript Window)

INSTRUMENTS
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Exercise 4.8 Using MathScript tTfaCkA’B’&Ci

Use the MathScript Node and Interactive Window to pre¢
acquired signal (logarithmic decay) in the MathScript ar

the script.

This exercise should take 2
minutes.

ni.com

Xercise - Ma Cripr.virron ane
8 Exercise 4b - MathScript.vi Front Panel 4
File Edit Yiew Project Operate Tools ‘Window Help @}
@1@1 IE | 13pt Application Font |~ ||=m" ||T|j:vl|ﬂv||f§"lv| K
A
Wavefarm Graph Sirme m J
:ISEQELI;EH;:DE In O 5 .ﬁ.I'InE!itL!dE': .
30, el 70 || )
- -~ 5o
20— -0 N
D, Sl p 2T Frequency |
. . 3 1- 1100
u 100 =
S -
O E C
-1 -3
_2—
-3 -
-4
O O
Cursors: | x | ¥ -

0011199 1
0.0e5637 | -0.9875

_|

“‘?NAIKNWAL
p¥ INSTRUMENTS
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[Cauble Precision Murmber |

Review of Data Types Found in LabVIEW

Eoolean

[ty aweform Cluster |

bt aveFarm Graphl

Error Cluster

]

krrar in (no arrar|

[ratrin of Doubles |

o] 123
DE
Furneric
Integer Murnber
E
ix
Furneric
[Camplex Mumber |
IEI +I:Ii= 123
CHT
E
" [10 &rray of Doubles| H|EE=
10 _|llofolo a
DE
| : o | I
[l 20 Array oF Doubles
w0 {llofofo . =
S aololo il

Feal Matrix

T T T T W

Simulate Signal

Crymarnic Data |

Sine

Bt
g Bt

e
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Exercise ® Apply What You Have Learncua

Track A,B,&C}

This exercise should take 20 minutes.

{3 Exercise 5 (Track A).vi Front Panel = O
File Edit “iew Project Operate Tools window Help o
o | B IEI | 13pt Application Fort | = || 9o || sga~ || 226~ | | 25~ 1
ey
Tirme Dommain yoltage
1.4- Frequency Limit Settings
1.2 800 1'3:3“3 1200 Detected Peak Hz
go0 1400 204,185
o - -
o 1- |
2 400~ —~ 1600
= Ower Limit?
0.8- = =
=4 200 1500
s S
0.6 o 2000
0.4 1 [ 1 [ 1 [ [ [ [ 1
0 00 002 003 004 005 008 007 0.08 009 0.1
Time
Filter Settings
FFT - (RMS) Yeltage (FFT - (RMS))
A= YT Lower Cut-oFf Upper Cut-OFF
400 1400
30 ¥ epg L
-50- 200 4 / .
I ~&00 1000 -
] —1300
o B0 h ofaes W ) d >)
-g - ~ e LS
% -70 - 10 750 751 2000
T - ofl10 /2000
.QD -
-100 - I I I I I I 1 1 1 =Top
a 200 400 600 800 1000 1200 1400 1e00 1800 2000
Frequency =
< >
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Section I\d Advanced Data Flow Topics (optional

A. Additional Data types
ACluster

B. Data Flow Constructs
AShift Register
AlLocal Variables

C. Large Application Development

ANavigator Window
ALabVIEW Projects
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Introduction to Clusters

AData structure that groups data together

AData may be of different types

AAnalogous to struct in C

AElements must be either all controls or all indicators
AThought of as wires bundled into a cable

AOrder is important

—V7777A
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Creating a Cluster

1. Select £lustershell. 2. Place objects inside the ¢

Controls»Modern»Array, Matrix & Cluster

Functions ﬂ

Search | o.. View
| R search § 22 view |

||+ Programming

L Cluster & variant

H H =

Unbundle Unbundle By ...
[comp]
Bundle By Name Build Cluster ... Index &Bund...

Cluster To Ar... Array To Clus... Cluster Const... T L S LT s e ey

E
m B [y

ToVariant  Flattened Stri... Variant To Data

[o]
4 &

Variant To Fla... Variant Attrib...

| > Measurement IjO
|| Instrument IjO

|| » Mathematics

|| > Signal Processing

| » Data Communication
|| > Connectivity
| » Express

|'» Favorites
Select a V1.,

o
a
.
a
a
"
a
.
a
a
"
a
.
a
a
"
a
a
a
.
"
a
a
a
.
"
a
a
"

PR AR AR R R Y
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Cluster Functions

A In the Cluster & Variant subpalette of the
Programming palette

A Can also be accessed by right-clicking the cluster

terminal

e 1.2

component 0 — it 1]
K et cluister e
ED'TII:":'rIE:rIt-I L 1 — Eundle oukpuk clusker

\(Terminal labels . ------- E L
reflect data type)
Bundle g ..................

5kring conkral

: original clusker |
It clustermﬂ abe [

hew compohent & owned label A
new component B~ cwned label B H""':"'“F'“t Cluster fdews cluster]
Bundle By Name [Bundle By Mame| E
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S
Using Arrays and Clusters with Graphs

Wtaveform Graph Flot 0
The Waveform Datatype contains 3 pieces o . |
At0 = Start Time
Adt = Time between Samples .
AY = Array of Y magnitudes T T
Two ways to create a Waveform Cluster:
00:00:00,000 F":’I:I - .
MM/DDY Y [Build wavefarm| ]
o st )
| 7] Ehk
Build Waveform (absolute time Cluster (relative time

INSTRUMENTS

y NATIONAL
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Shift Registed Access Previous Loop Data

A Available at |l eft or right
A Rdliok the border and seleltt Shift Register

A Right terminal stores dat a
A Left terminal provides stor

Initial

Value =] — Value 3

Before
Loop First Second Last
Begins Iteration lteration lteration
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Local Variables

ALocal Variables allow data to be passed between parallel loops
AA single control or indicator can be read or written to from more
location in the program

I Local Variables break the dataflow paradigm and should be used spari

Loe" Visible Items 4

Find Control

Hide Control

Change to Indicator
Change to Constant
Description and Tip...

Create »  Constant
Data Operations » Control

Advanced » Indicator
Representation

View As Icon

Property Node »
Invoke Node  p

Properties
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LabVIEW Navigation Winde

Eile Edit Wew Project

Cperate  Tools  Window Help

o (& @ | g |2s I..uilﬁ' ot | 13pt Application Font
P 1Hw0CT = 1hwof’y = 1
2%z y¥1 =yl 1 = y0¥c -
2] o 1Hz0 ! THo o Y 1
s gt g s gt -
| =g | bout ¥|—=g | About 7| —— erspective

EETH 0.
o g |

[ 0%

Feg] [T i

[Translation] [t ¥ B

b ) Mavigation g@w

AShows the current region of vie
compared to entire Front Pane
Block Diagram

AGreat for large programs

* Organize and reduce program visual size with subVIs

NATIONAL
INSTRUMENTS


../../eluther/ni.com/
../../eluther/www.ni.com/
http://www.ni.com/

S
LabVIEW Project

rﬁ Froject Explorer ... g@ﬂ

File Edit ‘jew Project Operate Toc

AGroup and organize Vs EERIFEERL

=t ﬁ_gil, Project: Untitled Project 1

AHardware and I/O manageme| - -

AVianage VIs for multiple targe " ouncpepnon
ABuild libraries and executable
AVianage large LabVIEW applications

AEnable version tracking and management

(LabVIEW»Project»New

<7 NATIONAL

’ INSTRUMENTS
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Additional Resources

ANI Academic Web & Student Corner
T http://www.ni.com/academic

AConnexions: Full LabVIEW Training Course

T www.chx.rice.edu

T Or s e arlehEM bapicsd

ALabVIEW Certification

i C oOnNnnex | ons™ Home
sharing knowledge and building compunities

RELATED MATERIAL La bVIEw E nvi r

Similar content

= Lab%IEWY Graphical
Programmiming Course

= Lah"IEW Docume ritation
eeeeeeee

By MATIOMAL INSTRUMENTS

sSummary: In this section, you

I LabVIEW Fundamentals Exam (free on www.ni.com/academic)
I Certified LabVIEW Associate Developer Exam (industry recognized certification )

AGet your own copy of LabVIEW Student Edition

T www.ni.com/academic

LabVIEW  Expre

NATIONAL
INSTRUMENTS

ByRobert H Bishop
Published by entice Hall
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http://www.ni.com/academic
http://www.ni.com/academic
http://www.phptr.com/authors/bio.asp?a=680855aa-0b6f-441f-8280-53f8f7b5f51b
http://vig.prenhall.com/

S—
The LabVIEW Certification Program

Architect

A Mastery of LabVIEW
A Expert in large application development
A Skilled in leading project teams

Architect

Developer

A Advanced LabVIEW knowledge
and application development Certified LabVIEW
experience Developer

A Project management skills

Associate Developer

A Proficiency in navigating
LabVIEW environment

A Some application

development experience

Certified LabVIEW Associate
Developer

MPreCertification Skills T/ t

INSTRUMENTS

yNATIONAI.
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Electronics Workbench and Multisim

AWor | dés most popul
learning electronics

A180,000 industrial and academic users
AProducts include:

I Multisim: Simulation and Capture

I Multi-MCU: Microcontroller Simulation

I MultiVHDL: VHDL Simulation

I Ultiboard: PCB Layout

I Electronics CBT: Computer-based training
ALow cost student editions available

Awww.electronicsworkbench.com
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Multisim Integrated with LabVIEW

1. Create Schematic 2. Virtual Breadboard 3. Simulate

B Ve Bleoe Smaste Trwsr Lok Beporte Qetere Sndw

4. PCB Layout 5. Test 6. Compare
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