UIO £ University of Oslo

FYS3240- 4240
Data acquisition & control

LabVIEW programming |

LabVIEW basics

Spring 2019 — Lecture #2

Recommended additional reading: Essick Chapter 1, 2, 3 and 4.

Bekkeng 28.12.2018



UiO ¢ University of Oslo

What is LabVIEW =

« LabVIEW is a graphical programming environment

« LabVIEW contains the same programming concepts found in
most traditional languages

— data types, loops, event handling, variables, recursion, and object-oriented
programming

« LabVIEW is very common for measurement, test, data
acquisition and control systems (both in industry and academia)

» Graphical icons and wires resemble a flowchart
* Provides easy integration with thousands of hardware devices
« Contains large built-in libraries

« Available for multiple targets and OS (Windows, Mac, Linux
and RTOS)

VI = Virtual Instrument.

http://www.ni.com/labview/whatis/



http://www.ni.com/labview/whatis/
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Install LabVIEW on own

* Go to https://www.winprog.uio.no/

« Select LabVIEW

Winprog

Software for Windows at the University of Oslo

Norwegian website  Jan K

Home

Software available from the University of Oslo

= ArcGis

= EndNote

= f4transkript

= FastX
—— = | abVIEW

= Matlab

= Microsoft Office 2016

= Microsoft Visio 2013

= Minitab

= MinitabExpress

= MUSIT

= Nvivo

= OneDriveForBusiness
= Oracle

= Oxygen

= Reference Manager

= Solidworks

= SPSS

= Stata SE

= WebDrive

= x-win32

PC
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LabVIEW Hardware targets

« Standard PC

* Real-time PC

 Embedded controller (in a PXI system)
« FPGA

« 8-, 16-, and 32-bit microprocessors

« ARM Microcontrollers
— ARM = Advanced RISC Machine

Portable and PXI Industrial Microprocessors Embedded Controllers Traditional
Desktop PCs Controllers and FPGAs and Vision Systems Instruments

M @ S =5

)
-
Figure 1. Multiple Hardware Targets
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LabVIEW — Start up

* File— New VI

-
ven) gl Cea
3 1 —
Operate Tools Help

Mew VI Ctrl+M
Mew...

Mew MNXT 4 W

Open... Ctrl+C

Create Project... )
Open Project... pate Project |

Recent Projects 2
Recent Files

nd Logging (MI-D1AGimo)

Exit Ctrl+ Q)

Finite Measurement (MI1-DAGimx)

Cortinuous Measurement and Logging
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LabVIEW — Blank VI (Untitled)

Two windows appear — ‘Block Diagram’ & ‘Front Panel’

b= Untitled 4 Block Diagram
File Edt Operate Tools Browse Window Help
& X 13pt Application Font |« || 3o || G

The block diagram contains the
graphical source code

B> Untitled 4 Front Panel
File Edt Operate Tooks Browse Window Help
RS #o || - -

The front panel is the user
interface (GUI) of a VI. You build
the front panel by using controls
and indicators

Select window to show:

File Edit Wiew Project Operate Tools A

o[@] o [u]

Shioy Pro]ect

Tile Left and Right Chel+T
Tile Up and Down
Full Size Chrl+f

1 Untitled & Front Panel
2 Untitled & Block Diagram

Al windows. ., Crrl+Shift+w
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LabVIEW - Front Panel (the GUI)

Right mouse click to open important ‘Controls’ palette:

Qanmos ) Qs

Mader
Syskem
Classic

Express

»
Q Turmeric

(] M
urmn Ctrls Buttons ext Ctrl

e . o 15

frray, Matrix,,. List,Table &T..,

i EalN
[Fiing 7| ¥ M
ser Ckrl Murmn Inds [3
b EEm i

b
. Ring & Enum Containers

M M
Text Inds Graph Indicat. .. ﬂ- OA
. —— OO
Control Design & Simulation
JMET & Activer

3
Signal Processing @
addons

Wariank & Class Decorations

Refnum

User Contrals
Select a Conkral. ..
MXT Robatics

RF Communications
Wision

#

Change Visible Palettes., ..

Waveform Ch... Waveform Gr...

jl J!

Intensity Chart  Intensity Graph  Digital Wawvef. .,

¥ Graph

o I 5

o

Compass Plot Error Bar Plok

=3

Controls

Feather Plok
o
)

30 Pickure

E
(]

1@

Ex %% Graph

Mixed Signal ...

|l

%% Plot Matriz

%

3D Graph
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LabVIEW- Block Diagram

Right mouse click to open ‘Functions’ palette:

Pragramming

Measurement IO
Instrument Ij
YWision and Mokion
Pathematics

Signal Processing
Drata Communication
Conneckivity

Conkrol Design & Simulation

Express
2 =
Y
% }Ju..
Input Signal Analysis
M 3
g8 [od
Sig Manip Exec Control
Addons
Faworites

User Libraries
Select a vl...
MET Robotics
RF Cammunications

i

X

COukpuk

=x*
I B

arich & Compar

Change Visible Palettes, ..

-1 Programming

»
R 1]2]
s
Structures Array
g E
[&=
Mumeric Boolean
ZN
Comparison Tirning
—m ¥
: Bl
File Iji Waveform
M [
Hlo "
“m: o

1
Synchronization Graphics & Sa..,

2y

Cluster, Class. .,
3

Application C. ..

&

Report Gener...
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Relationship between Block Diagram
and Front Panel

|2} Generate, Analyze, and Display [Untitled] Block Diagram * i [=[ S|
Ble £t Qperate Loois Browse window  Belp

£
(1] @ 0] [l ] [ it oo Font [~ [S] 5] (5] o™
=l

The block diagram contains
IConS (ObjeCtS) and WireS This bernplate s idb=rded for use wich the Getting Started manoal,

1. Corfigure Eh= Sinoulate Signal Exporess VT by dootle-clicking it
2. orfigure the Amplitude and Level Measurenents Express V1 by doucle-clidang it
oke thet vou can also add many mare kinds of analysis by using boe Express Ys in the Signal Analysis palette,

- H sveform Greph

=101l
Had
=l

|2| Generate, Amalyze, and Display [Iotited] Front Panel *
Bl EdE Operske Tnoks Browse windos Hep

B = K e T =5 5 [ ||

Fiot B

10.0- —
)
50 Amglitude and i

8 25 Level

Eé oo- Measuraments g i®]

£ s Signaks . _

PV

5.0~

7.5
-
-0y ] ] ] | 1
0.0E+0 Z.0E+] 4.0E+l E0E+L B.0E+]1 1.0E+HZ E il
[ Ll -3

GUI (Front Panel) s




UiO ¢ University of Oslo

Tools palette

Used on Block Diagram & Front Panel

Project  Qperate  Tools  Window Help

Functions Palette

Tools Palette

Cuick, Drop

Breakpoint Manager
Probe Wakch Window
Errar Lisk

Y1 Hierarchy
LabvIEW Class Hierarchy
Browse Relationships

Class Browser
Ackivex Property Browser

Getting Started Window, ..

favigation Window

Ckrl+3pace

Chrl+L

Ctrl+Shife+E

Ctrl4+-Shift+h

l=a|

Wiring tool to wire icons
together on the block diagram

Write Text
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3 Types of Functions

Express Vis: interactive VIs with configurable dialog page (blue border)

L

;.'_.'_.'Z'.
m d —

Tone
Measurernents e

, ¥
" Signals o —TE =
| Amplitude ¥
Frequency  * LTI

Standard VIs: modularized VIs customized by wiring (customizable)
[Extract Single Tone Information. vi

Fed

Primitive Functions: fundamental operating elements of LabVIEW; no front
panel or block diagram (yellow)

Multiply

NATIONAL
ni.com 47 INSTRUMENTS
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.
LabVIEW Express Vis e

Measurement File

R A

« LabVIEW includes configuration-based Express Vls

« With Express ViIs for e.g. signal processing you can interactively
explore the various analysis algorithms, while immediately seeing
the results on the configuration dialog.

« The complexity associated with adding analysis and signal
processing algorithms into your measurement and
automation applications is significantly reduced by using
Express ViIs.

* You configure them with dialog boxes (instead of programming).
« The Express VIs encompass the most common functions

« However, there is some overhead involved when choosing to
use ExpressVis instead of using lower level Vls
— The Express VIs can degrade performance (speed). Specially the

“Write to Measurement File” Express VI should not be used for high
speed data streaming in DAQ applications
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Standard VIs vs. Express Vis - FFT

LabVIEW-based Measurement Analysis

Mew Express Vis
F
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Example with Express Vs

Tutorial Name: ‘Generate, Analyze, and Display’
(from File — New)

Create Mew

Description

15 Objective Function
1‘5 Syskem Response {General)
1‘5 Syskem Response (Modify Controller Only)
[=H =y Framewoarks
===p Design Patterns
1‘5 Control Design
J!g Master)Slave Design Pattern
1‘5 Producer/Consumer Design Pattern (Data)
J!g Producer/Consumer Design Patkern (Events)
J!g CQueved Message Handler
1‘5 Standard State Machine
J!g User Interface Event Handler
J]g Dialog (Base Package)
J]g Dialog Using Events
Jjg Single Loop Application
Jjg SubYT with Errar Handling
Jjg Top Level Application Using Events
[SH Instrument i (GPIE)
i) Read and Display
=HE Simulated
‘i) Generate and Display
i) Load from File and Display
=55 Tutarial (Getting Started)
‘i) Generate and Display

S User
IC5) Browse. .,

|C5y Project

53 Other Files

<

|

|

£

Use this template ko generate a signal, analyze the signal,
and display the result, You can use this template with the
exercises in the Getting Started with LabYIEMW manual,

Mote: LabVIEW enables automatic error handling by
default for YIs vou create from this kemplate.,

1>

| £

[] Add o project

K ]’ Cancel ]’ Help
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Example with Express Vis I

Block Diagram:

EE Generate, Analyze, and Display [Untitled] Block Diagran * - ||:||i|

File Edt Operate Took Erowse Window Help :m
&l 5]

] 5 ol [ T[]

Thiz kemplate is intenoed For use wikh the Getting Skarted manual,

1. Configure the Simulate Signal Express VT by double-clicking it
2. Configure the Amplitude and Level Measurements Express Y] by double-dicking it
Mote that vou can also add many more kinds of analysis by wsing the Express Vs in the Signal Analysis naette.

¥ ' e o Graph

Simulate Signal =
Sire r i Ji
b ==

=

13 b
Arrplitude and
Ll
Measurements

Signals
RM
o
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Indicators and controls

Front Panel:

) Generate, Analyze, and Display [TutorialGenAnalyzeDisp 5.vi] Front Panel

File Edit ‘iew Project ©Operate Tools Window Help
.\_}.-p-

[>®] © ] 130t spplgiontsT T~ |[ 2~ -4 [€5-] [- Q 2]
Plotﬂh\

Indicators

10,0-
7,5-
5,0-
2,5~
o,0-
2,5~
5,0-
5

-10,0 -y |
0,0E+0  2,0E

amplitude

1 1 1 1
+1 +4,0E4+1 6,0E4+1 8&,0E+1 1,0E42
Time

Control

STOP

WMain annlication Tnetanre |«
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LabVIEW - Indicators  FrontPanel

Flot 0 [
— 10,0
7,5+
* Select the wiring tool '-"" L
* Right-click the VIs 1/O connections
50-
75-
YWisible Items » -10,0-) ‘ . i i .
0,0E+0 2,0E+1 4,0E+1 6,0B+1 &0E+1 1,0E+2
HEII:I Tirne
Examples
Description and Tip. .. ES
|'|D
Breakpoint: 3
Waveform Generation Paletke  »
Signal Manipulation Palette 3
Zonstant
Rl Conkrol
FPace Graph Indicator
Cpen Front Panel Mumeric Indicator
Size To Text
. L3
Vigw Az Tron + K Waveform Graph
Simulate Signal
Propetties Sine k £

*

13 L
Amnplitude and
Lewel

Measurements RMS

Signals | [Foo
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LabVIEW - Controls Front Panel

Right-click the
While Loop’s
“stop symbol”

1

4 Stop if True
Conkinue if True

Creake Conskank

Create Control

Create Indicator

Boolean Palette g

Sirmulate Signal
Sine
e

L

\WaveFarm Graph

Properties

]
|
k »

amplitude and

Level
Measuremnents RMS
Signals
RMS » |T§'§'
— DE
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LabVIEW Data Types

umeric  Right-click

[DRLE
Visible Items »

. . Find Contral
 Color coding of terminals and block S

“hange to Indicator

d i ag ram Wi reS Change to Constant

Description and Tip. ..

Floating-point numbers T
Daka Operations »
P.dvancid 4
I nteg er View As [eon
Representation
- Strlng Properties T BL SEL | | FRP
[==§ Dynamic
Boolean
The dynamic data type is a special type for use with Express -
Vlis. Because dynamic data undergoes an automatic 3 oo El El .I.
conversion to match the indicator to which it is wired, Express a =
Vs can slow down the block diagram execution speed e~ Al tRessy  colector  sampe conp
Sig Manip Trigger & Gate Relay Append Signals
E::rofi;raries t:;'}, @
Select & VL. ck Values  Extract PO Delay Yalues
M Rabatics Eﬂ
R Commuricatt From DOT To DOT Grou;;;nals

Set Attribubes  Get Attributes
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LabVIEW Express VI — Simulate Signal

T

Simulate Signal

Double-click
for properties

¥ Configure Simulate Signal [Simulate Signal]

Signal
Signal type

Sine ~

Frequency (Hz) Phase (deq)

10,1 0

Amplitude st Dby cycle (9]
1 u] S0

[Jadd noise

MNoise type

Lnifarm YWhite Moise

Maise amplitude Seed number Trials
0,6 -1 1
Timing

Sarples per second (Hz)
1000 (:} Simulate acquisition kiming

T (¥)Run as Fast as possible

100 Automatic
[Jinteger number of cycles

Actual number of samples
100

Actual Frequency
10,1

Result Preview

Amplitude

Time

Time Stamps
(#) Relative to skart of measuremnent

(") absolute {date and time)

Reset Signal
() Reset phase, seed, and time stamps

@' Use continuous generation

Signal Mame
Use signal bvpe name

Signal narne
Sine

1
0,099

x| [ ] |

Help
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LabVIEW Express VI - Amplitude and
Level Measurements

T

Arnphtude and
Lewel
Measurements

Signals

RMS i
|

Double-click
for properties

EE Configure Amplitude and Level Measuremen

__ Amplitude Measurements

[T DC
[+ M5

[T fpply window
[T Maximam peak
[~ Mininurn pesk
[T Paak ta peak

[ Cwde average
[T Cyde RMS

— Results

| Measararmsre P sk |

ks [Amplitude and

— Input Signal

|‘|‘|‘t|1|l|lf||1f’||||H||

Ul
|| |||” ‘”1"‘““‘ ‘||||| HH

|||| i l|l|l|l||H|\|||||

I 1 1
] 0.z 0.4 III.El EI.EI

— Result Freview

=

LM ||ﬂ| M fﬁﬂ”‘

‘\ i ||'H‘|'u
|l| ||| | “ |l| Ay |”||||II‘ |||||

i 1 i ] i i
1] 0.z 0.4 a.& 0.2 1

Flmplitude
-

i Cancel Help
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LabVIEW Express VI — Write to File

T T T TW
-

\Wite To
Measuremnent File

o

B Configure Write To Measurement File [Write To Measurement File]

Filename

CDocuments and Setkingsijankbeiiy Documents!

LabWIEW Dataltest. lvm

Action

() Save to ane File
[] &sk user ta choaose file

Ask only once

Bk each ikeration

If a file already exists
(¥ Rename existing File
{1 Use next available filename
() Append to file
() Owerwrite file

(") Save to series of Files (multiple files)

| Setkings. .. |

File Description

File Format
(%) Text (LyM)

) Binary (TOMS)
(") Binary with XML Header (TOM)

Lock File For Fasker access

Segment Headers

(%) One header per segment
() One header only
() Mo headers

X ¥alue (Time) Columns

{1 One calumn per channel
{1 One column only

(%) Empty time colurn

Delimiter

(%) Tabulatar

Cormma

| Advanced. ..

(4 ] I Cancel

J |

Help
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LabVIEW — FFT Express VI

Ty

Spectral
Measurements

* Signals
Measuremenk CukH
Phase H

¥ Configure Spectral Measurements

Selected Measurement

Magnitude (RMS
Bl ! Result
(") Magnitude (Peak) O Linear

() Pawer spectrum @6
() Power spectral density

Window

Hanning

|:| Averaging

Mode
Vector
RM5
Peak hold

Weighting Mumber of Averages
Li
inear 0
Exponential
Produce Spectrum
Ewery iteration
Cnly when averaging complete

Phase
[JUrwrap phase

[]convert to degree

Windowed Input Signal

3026574 - |
2_
_uU:.: i |||II|||||||| |||| |II r'. |'I .
%_ _A""II|I||I|||||||| ||||||||I||||IIIL"'J"
=< o |.| | | ”
-3,026874 ) ] ] ] ] i
0 0,2 04 06 0,8 |

Tirne:

Magnitude Result Preview
50—

Magnitude
n
=
|

I I I I I I | I I |
0 50 100 150 200 250 300 350 400 450 500
Frequency

Phase Result Preview

Phase (rad.)

1 1 1 1 1 1 1 1 1 |
0 50 100 150 200 250 300 350 400 450 500
Frequency

(] 4 l [ Zancel ] [ Help
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LabVIEW - Digital Filter Express VI

Filter

LabVIEW demo
- Signal generation, filtering,
FFT, and Write to file

¥ Configure Filter [Filter]

Filtering Type Input Signal

Lawpass w

Filter Specifications
Cutoff Frequency (Hz)
100 =

High cukoff frequency (Hz)
400

) Finite impulse response (FIR) Filker

Taps
29

(%) Infinite impulse response (IR Filker

Topaology
Butkerworth [ i I 1 1 1 | I i I I I
0 01 07 0,5 0,4 0,506 0,7 0,65 0,9 1
Order Time
3 =
¥iew Mode
(*) Signals []5how as spectrurn

() Transfer Funckion

Scale Mode
Magnitude in d&

Frequency in log

Ok ] [ Cancel ] [ Help
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Loops

Functions — Programming
— Structures:
=1 Structures

b L F

While Loop  Timed Structu. ..

ia i

Case Struckure  Event Struckure  In Place Elem...

[

Flat Sequence  Stacked Se-qu. " MathScripk
Sl

Diagram Disa,.. Conditional Di...  Formula Mode
oL b [#]

Shared Yariable  Local Wariable  Global Wariable

Lo =
]
Decorations Feedback Mode

While Loop:

For Loop:

[

Note: Unless in emergency situations, never use the abort button’.

Always program in a 'stop button’.

i @-II
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Program Start, Abort execution and Error
Indication

3

File Edit “iew Project Operate  Tools  Window  Help

5 l@i 'C"@ |||M:|1|E|’|Dﬁ | 13pt Application Font |« ” o |@

B Untitled 1 Front Panel

File Edit Yiew Project Cperate Tools Window Help

| o 1@1 I‘C"@ | 13pt Application Fonk - ” Ao ||'._[;v ||ﬂ-r I |E§1-r|

Start (RUN) program button

Program Running indicator

Broken arrow — error in program

Abort Execution button

Aborting a VI that uses external
resources, such as external
hardware, might leave the
resources in an unknown state by
not resetting or releasing them
properly. Design the VIs you
create with a stop button and use
it to avoid this problem.




UiO ¢ University of Oslo

How VIs are compiled

 When you push the Run button, LabVIEW (the G- compiler)
translates the block diagram into clumps of machine code for
your platform

 LabVIEW will automatically compile your VI during load,
run or save (if necessary). In general, any change that is non
cosmetic will set a flag indicating that the VI needs to be
recompiled. When this flag is set the VI will automatically
compile when you run or save.

« Beginning with LabVIEW 2009 and continuing in LabVIEW
2010 many optimizations were added to the LabVIEW compiler
to speed up run-time performance of both VIs and executables

LabVIEW Block Diagram
« DFIR Builder

Source DFIR
L]

2|  Start (RUN) program button [ o
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Standard LabVIEW VIs - Example

Ll
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LabVIEW debugging techniques

« Execution highlighting —

« Single-stepping

Clean Up Wire
Create Wire Branch
Delete Wire Branch

visible Itams

d P ro b e Insert:

Mureric Palette
Create

Custom Probe »

Breakpoink »

Descripkion and Tip. ..

Right-click wire

Probe

° BreaprI ntS Cuskom Probe 3

@ Probe Display

Probels)

Yalue Last Lpdate Y

----- . Untitled &

Description and Tip...

Breakpoint Manager

16

[CELr—o Sl )
WE e

............. e |
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Projects in LabVIEW

« Projects in LabVIEW consist of VIs, files necessary for those Vis to run
properly, and supplemental files such as documentation or related
links. Use the Project Explorer window to manage projects in
LabVIEW

 File — New Project

« Adding files to the project:
— Right-click “My Computer”, and select Add - File ..

P Project Explorer - Untitled Project 1 * Q@@

Eie View Project Operate Tools Window Help

R [ELEIT

Items | Files

= | Project: Untitled Project 1
= B My Computer
il PC_lydkort_DAQ.vi
+. o Dependencies
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Creating Executables (EXE-file)

» Create a stand-alone windows application (e.g. a *.exe file)

— You must have a project open and saved to configure a
build specification.

— The LabVIEW Run-Time Engine must be installed on any
computer on which users run the application or shared

library.
— You can include the LabVIEW Run-Time Engine in an
Installer
 Create the EXE-file first ARiplechExplore |
 Then, add the EXE file to the installer JJE“:;;_I—; m JIJJ@;I"»;CI@ i;: ;

Items | Files

= [kl Project: Untitled Praject 1
2. B My Computer
Lo mel, PC_lydkort_DAG.vi
+ _'-!q_" Dependencies

BN 6 oo caions

Tew Application (EXE)

A By b Installer
rrangs Sy MET Interop Assembly

Help... Packed Library
Shared Library (DLL)
Source Diskribukion
‘Web Service (RESTFUl)
Zip File
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LabVIEW - Help |

« Right-click an icon (VI), and select Help.

aig

Locate  Back Optiong

- ]
1 Hidz

Wisible Tkems » Contents | Index || Search | Favorites Amplitude and Levels VI

0

Owning Palette: Waveform Measurements VIs

Finding Example s Requires: Full Development System
Examples IE Glossary " -
Returns the amplitude, high state level, and low state level of 3 waveform or an array of
DESEriptiDn and T||:| 0 LabWIEW 2010 Features and Che waveforms. Wire data to the signal in input to determine the polymorphic instance to use or manually
t @ Activating Your Softwars select the instance.
ErEakpl:lint [ 3 @ Using Help Details Example

@ LabVIEW Documentation Resour
@ Getling Started with LabvIEwW
@ Furdamentals W
@ Wl and Function Reference
@ Property and Method Reference E Add to the block diagram @ Find on the palette
@ Taking Measurements
Q Cortrolling Instruments ~
@ Control Design and Simulation Mc Amplitude and Levels 1 chan

@ MathSoipt AT Module
Q Toolkits signal in
NI Device Drivers

@ Importart Irformation

Q Technical Support and Professior

Use the pull-down menu to select an instance of this VI,

error in {no errar)
skate settings =

signal in is the waveform to measure.

error in describes error conditions that cccur before this node runs. This input provides
standard error in functionality.

state settings specifies the method used to determine the high and low state levels of a

waweform. For pulse and transition waveform measurements, state levels provide a means to

identify the position in time of the waveform feature to be measured.

method specifies how LabVIEW computes the high and low state levels of the
waveform.

0|Histogram—Returns the levels of the histogram bins with the maximum number
of hits in the upper and lower regions of the waveform. The upper and lower
regions of the waveform include the upper and lower 40%, respectively, of the
peak-to-peak range of the waveform.

ey

Peak—Searches the entire waveform for its maximum and minimum levels.

(5]

Auto select (default)—Determines whether the histogram bins that correspond
to the high and low state levels each have over 5% of the total hits. If so,
LabVIEW returns those results. Otherwise, LabVIEW uses the peak method. This
ensures a reasonable answer for either a square wave (ignoring the overshoot
and undarchnntl ar a triannla wava fwhara a hicknaram faile)
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LabVIEW - Help I

» Select Help»Show Context Help from the front panel or the block
diagram

* Move the cursor over to the graphical symbol to see the help
information

» Very useful when looking at functions in the ‘Functions’ palette:

Context Help

Context Help

And e
Tao get helpful information about a node, 5>
. . R I T
mave the cursar anto it. g e v?
Computes the logical AMND of the inputs,
Both inputs must be Boolean or numeric
. H.:-“:;i M+ values, If both inputs are TRLE, the
y |~ function returns TRUE. Otherwise, it
returns FALSE,
Detailed help K.
Add a .
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LabVIEW Help

Windo
ﬂuﬁ E Show Conkext Help

Ctrl+H

Ctrl+?

Explain Error..,

Weh Resources, .,

About N=T Module. ..
Modulation ¥I Reference Help...
MI Vision For LabYIEW Help. ..
MET Module Help, .

Ackivate LabYIEW Components. .,
Activate Add-ons...

Patents...
about LabWIEW, ..

Can use existing Examples as a

starting point!

LabVIEW Help

M
Hide Locate Optionz

Contents ‘Index Search | Favaortes

Finding E zample Wiz
7] Glazsary
Q LabiIEW 2010 Features and Che
@ Activating Your Software
@ Uszing Help
0 LabtIEW Documentation Resour
@ Getting Started with LativIEWw
Fundamentalz
@ Wl and Function Reference
0 Property and Method Reference
@ Taking Measurements
0 Contralling Instruments
@ Control Design and Simulation kc
@ MathSeript RT Module
@ Tookits
NI Device Drivers
@ Impartant Infomation
@ Technical Support and Professior

NI Example Finder

Browse | Search | Submit

Diouble-click an example to open it. Infarmation

NATIONAL
INSTRUMENTS"

LabVIEW™ Help
June 2010, 371361G-01

This help system includes information about LabVIEW programming concepts,
step-by-step instructions for using LabWIEW, and reference information about
LabWvIEW VIs, functions, palettes, menus, and tools.

To navigate this help system, use the Contents, Index, and Search tabs to
the left of this window.

After you install a LabVIEW add-on such as a toolkit, module, or driver, the
documentation for that add-on appears in the LabVIEW Help or appears in a
separate help system you access by selecting Help»Add-0On Help, where
Add-0On Help is the name of the separate help system for the add-on.

This help system links to Portable Document Format (PDF) versions of
LabVIEW print documents. You must have Adobe Reader installed to view or
search the PDF versions of these manuals.

Refer to the Adobe Systems Incorporated Web site to download Adobe
Reader.

& Note (Mac 0S X) Mational Instruments recommends that you use
Safari 1.3.2 or later or Firefox 1.0.2 or later to view the LabVIEW
Help. (Linux) National Instruments recommends that you use
Mozilla 1.2 or later or Firefox 1.0.2 or later to view the LabVIEW
Help.

For more information about this help system, refer to the following topics:

Using Help B

LabVIEW Documentation Resources

CONNECT TO YOUR CORMMUNITY

/&) ) Arclas

&n@ ﬂﬁiﬁsiﬁn (5, ' Resources
¢0

Visit LabYIEW Zone

[ 1nclude ni.com examples

. ni.com query timeouk

Hardware

=] Analyzing and Pracessing Signals

Browse according to: ~) Building User Interfaces
(@) Task, —J Communicating with External Applications
i ] Distributing and Documenting Applications
t._ Directory Structure —) Favarites
- 3 Fundamentals

) Arrays and Clusters

LabVIEW Zone 3 pebuggng
] File Input and Cutput
— Graphs and Charts
— Local and Global Yariables
- Loops and Struckures
|~ Mumeric and Boolean
—) Object-Oriented

Code Hyy )| Usar
Sharing B Groups (g Strings 2
) Time and Date =
o’- s&g:‘ —) Waveforms Requirements

= Hardware Input and Cutput

=) Industry Applications

2] Most Recent:

=) Metworking

=) Mew Examples for LabYIEWY 2009 —
=) Mew Examples for LabYIEW 2010

=) Mew Examples for LabYIEW §.x

—) Optimizing Applications

‘ Find hardware bt | 1 Printing and Publishing Data %

3
| >

[ Limit: results ko hardware

Add to Favarites | [Setup...] [ Help ] [ Close ]




UiO ¢ University of Oslo

NI Example Finder

« Search or browse through example programs
« Modify an existing example program to fit your application
« Copy and paste from an example into your own program
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LabVIEW Help Il - www.ni.com

 Make a search for solution to problems or to find source
code!
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A Global Leader in Test, Measurement, and Control Solutions

FEATURED CONTENT

Automated Test Outlook 2018

From the initial rollout of 5G technologies to the accelerating race to
vehicle autonomy, organizations need smarter test strategies to stay
ahead of the competition.
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