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Webcast Structure

15:00-15:45 NI LabVIEW Training Part 1
15:45-16:15 Question and Answer Chat Session
16:15-16:45 Break

16:45-17:30 NI LabVIEW Training part 2

17:30-18:00 Question and Answer Chat Session

NI myDAQ NI LabVIEW
Student Edition*
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LabVIEW Graphical Development System

» Graphical Programming Environment
» Compile Code for Multiple OSs and Devices
» Useful in a Broad Range of Applications

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"":'f;ug:l"“ E“mm#.:is‘;““”“"‘
_ . Machine Vision
System Prototyping Industrial Control (P10 and Matian ATE
Computing Targets
Desktop Industrial Iobile Embedded
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Open and Run LabVIEW
Start»All Programs»National Instruments»LabVIEW 2011

ﬂ Mational Insktruments LabWIEW

{3 Getbng Stared ® N (s
|| Ede Qperate Jook Help “

B LabVIEW | <«.

New Latest from ni.com

Start From a Blanka/W R o v
¥ Real-Time Project Example Progeams (15)
New»Blank VI | ol f

Traning Resources (6)

Ounline Support
Open
Discusson Forums
% C\\Demo\demoivp
h O\ viPad\viPad vproy Code Shanng
KnowledgeBase
# Move Objects Reguest Support
\ &l Projectlwm
Start From an Example: R raui i e
il write and then read.vi
Lzt of All New Features
o8

Examples»Find L e

Targets 8 Fnd Instrument Drvers...

Exa m ples e | : R (= Find LabVIEW Add-img._ |
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-
LabVIEW Programs Are Called Virtual

Instruments (Vis)
Each VI Has Two Windows

Front Panel
* User Interface (Ul)

— Controls = Inputs
— Indicators = Outputs

Block Diagram
* Graphical Code

— Data travels along wires from controls
through functions to indicators
— Blocks execute by data flow

-
{3 Untitled 1 Front Panel *

Edit View Project Operate Tools i
|$ !@l \71@ | 15pt System Font «

b

5
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Controls Palette (Controls and Indicators)

Mumeric Control

rfl 63

-[;’] Controls Q 5EEFC|‘11

Vertical Graduated Bar

o ==

21 Mumeric

Stop Button

. Stop

Mumeric Control (Sibver)
|“_

=z
| O

E‘H‘Hi-LH

i = =
B

uu
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Functions (and Structures) Palette

Functions D
T:%Searchl o Wi |
| » Programming

| » Instrument 1jO
ﬂ-; Mathematics

| » Signal Processing
| » Data Communication

| »  Connectivity

||' ¥ Express
% =t >
uku =-»
‘Input Signal #\nal?sis butput

» » £ »
EFE ok I g Mumeric Control Vertical Graduated Bar
Signal Manipu...  Exec Corkrol  Arith & Compar ﬁ'
J DE

| » Favorites \
| Select a¥l... Stop Button

Structure:
While Loop
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Status Toolbar

kJ Bl | | 13pt Application Font iv‘ ;mvi :-ﬁ:vi ﬁvi C;)vl

o> || Run Button

Continuous Run Button

&=
@)| Abort Execution
"

Pause Execution

Additional Buttons on the Diagram Toolbar

A Execution Highlighting Button
= Retain Wire Values Button
bo!@ |of Step Function Buttons

fov || e || |ED~ Automatic Object Aligning and Distributing
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Front Panel = Numeric Controls/Iindicators

The numeric data type can represent numbers of
various types, such as integer or real

Increment/Decrement
Buttons

Numeric

T Control
Numeric

Indicator
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Front Panel — Boolean Controls/Indicators

= The Boolean data type represents data that has only two
parts, such as True and False or On and Off

= Use Boolean controls and indicators to enter and display
Boolean (True or False) values

= Boolean objects simulate switches, push buttons, and
LEDs
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Front Panel - Strings

= The string data type is a sequence of any characters
= Use string controls to receive text

from the user, such as a password . )

or user name | ”
= Use string indicators to

display text to the user

String Indicator

Hello....

Hella hello hello...
Hello...

File Path Control

[ =l
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Front Panel - Shortcut Menus

= All LabVIEW objects have

associated shortcut menus o A

= As you create a VI, use the | Caion

Change to Control

shortcut menu items to s
change the look or =
behavior of front panel and o>
block diagram objects |

= To access the shortcut ote
menu, right-click the object m ’
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Block Diagram

a a+b
[erd— [osL]]
b a-b
[org— [koEL]]

Block diagram objects include
the following:

= Terminals
= SubVls

= Nodes

= Constants
= Structures
= Wires

y NATIONAL
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Block Diagram - Terminals

= Terminals are:
* Block diagram appearance of front panel objects

* Entry and exit ports that exchange information between the front
panel and block diagram

» Analogous to parameters and constants in text-based
programming languages
Change the view type of a terminal by toggling the View
as Icon selection from the context menu

R
[DELE __
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Block Diagram - Terminals
Front Panel

Area of a Triangle

Height (cm)
i-I'Tl
=]

Area (cm”™2)

o 1
S Block Diagram

E‘rase {cm) Elght |:_.I:|"I"I:|
=lo \H\ [DEL K
Area (cm™2)

%{Em} = FOBL |
[DBLH- 05
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Block Diagram - Nodes

= Objects on the block diagram that have inputs and/or
outputs and perform operations when a VI runs

= Analogous to statements, operators, functions, and
subroutines in text-based programming languages

= Nodes can be functions, subVIs, or structures

Nodes

B
E EEITI]' . \/ \ Area (cm™2)

x FDEL |

Triangular Multiplier
ID.S
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Block Diagram - Function Nodes I}

Fundamental operating elements of LabVIEW
Do not have front panels or block diagrams, but do have

connector panes
= Double-clicking a function only selects the function — it
does not open it like @ VI | e ] [ comparzon &

| 4 I C{,Search I %Custcumize' | 4 I CL,Svaarr_h I %Custnmize"

Hasapaleyello.w. ceprE® e ee e
background on its icon =S| e

> i i |
B>
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Block Diagram — SubVI Nodes =

= SubVI: Vs that you build to use inside of another VI
= Any VI has the potential to be used as a subVi
= When you double-click a subVI on the block diagram, you

can view the front panel and block diagram of the subVI

* The upper right corner of the front panel and block diagram
displays the icon for the current VI

* This is the icon that appears when you place the VI on a block
diagram as a subV|
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Block Diagram — Express Vls &

e . . .

= Express Vls are a special type of subVI _Hepsed e _
* Require minimal wiring because you configure E'ﬂpﬂf:;ﬂe:t"};'iﬂ :
them with dialog boxes Z

« Save the configuration of an Express VI as a subV|

= |cons for Express Vls appear on the block
diagram as icons surrounded by a blue field
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-
Searching for Controls, Vls, and Functions

Funckions

|| ¥  Progranirming

#Ih 112' El-h 1z3] ¥
LEES | L5314 | o

P

Find controls, functions,
and VIs using the
Search button on the
Controls and
Functions palettes.

| =
o5 O
LIPS S )

Tip: You can also use Quick Drop: <Ctrl-Space> to

search through your palettes quickly.
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Block Diagram - Wires

= Transfer data between block diagram objects through
wires

= Wires are different colors, styles, and thicknesses,
depending on their data types

= Abroken wire appears as a dashed  _ _ g« -
black line with a red X in the middle

Double Numeric Integer Numeric String

Scalar
1D Array = ——— I
2D Array S
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Block Diagram - Clean Up 2]

Use the Clean Up Diagram tool to reroute multiple wires and
objects to improve readability
1. Select a section of your block diagram
2. Click the Clean Up Diagram button on the block diagram toolbar
3. If you do not select anything, it will clean the entire block diagram

Use the <Ctrl-U> shortcut for speed

INSTRUMENTS
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T
Dataflow

LabVIEW follows a dataflow model for running Vs

= A node executes only when data is available at all of its
input terminals

= A node supplies data to the output terminals only when
the node finishes execution

Mumber 1l
[DELk -

IE b --_;_"-__ Fesulk

e —>——DEL | -
t

Murnber 2 ‘ Mumber 2 =
50,00 [DELE et |
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Dataflow - Quiz

Which node executes first?

a) Add
Murmber 1
b)  Subtract DELY Resul 1
FOEL |
c) Random Number Murrber 2
d) Divide L ?
e) Sine
Mumber 3 Recylk 7
[DEL} ¥DEL |
Mumber 4
DEL
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Dataflow — Quiz Answers

NO CORRECT ANSWER
Which node executes first? P%hf - Result 1
a)  Add - possibly o > ol
b)  Subtract - definitely not LN,
¢) Random Number — possibly |
d)  Divide - possibly s 3 P Resk
e) Sine — definitely not Mumber 4

[DEL K
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Summary — Quiz

Which function executes first,
Add or Subtract?

Resulk 1
a) Add DEL b E :_ —

b) Subtract
¢) Unknown DEL F

y NATIONAL
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Summary — Quiz Answer

Which function executes first,
Add or Subtract?

Murmber 1
a) Add DEL | Fesulk 1
;%* —»—[pOBL]
b) Subtract Nubar
¢) Unknown DEL F

y NATIONAL
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Summary — Quiz

Which function executes first,
Sine or Divide?

a) Sine

b) Divide

¢) Unknown

28

Resylk 2
yOEL |
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Summary — Quiz Answer

Which function executes first,
Sine or Divide?

, Murmber 3
a) Sine T
b) Divide

Murmber 4
c) Unknown T

AS)

Resylk 2
yOEL |
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Demonstration

» Calculating the area » Signal Processing
of a triangle

Area of a Triangle
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LabVIEW Data Types — Terminals

Terminals visually communicate information about the
data type represented

Dekermines the area of a triangle,

Base (cm)
T o Area (crm™2)
E x BDEL |
Triangular Mulkiplier
Height {crm) 0.5
[DEL§
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LabVIEW Data Types — Numerics

L Yisible Items 4
= The numeric data type represents o
numbers of various types Chonae o et
= To change the representation T
of a numeric, right-click the dd E
control, indicator, or constant,
and select Representation R e o [ [

from the shortcut menu
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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
[~ 2O
G{ Search ' Coer VI

| ¥ Modern

(122 = o [x % x]
5 AXX
o mm XXX
Array Cluster RealMatrix.ctl
'§ xx mva Wb |
X [21] =21 i l IEII I ——
ComplexMatri... Error In3D.ctl  Error Qut 3D.ctl .
-H 1I_
| P System
| ¥ Classic
| » Express

| > .MET & Activex
| Select a Control...
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-
Create an Array (Step 2 of 2)

1. Place an Array Shell.
Insert any data type into the shell (such as Numeric

2.

Control).
Controls D
Q search ' e Vi ‘
| » Modern
| » System
| » Classic
| w Express
L Mumeric Control
Hizz) — oo
05 10 05 10
Tum Ctrl Fill Slide Paointer Slide
10 10~ 8
5-| s-' x
0= o B
Fill Slide Pointer Slide Knob
Dial Color Box Array
L ! 1 |
e ) o [
| Select a Contr | | | | | |
= 1 I T T T T T 1T

[[[[[[[[[[[

$|u $|1 $|2 $'3 $|4 $|5 $||:| $||:|

0 A A A
‘7NATIONAI.
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Different Array Types
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[ouble Precision Mumber |

=]

Intager Murnber

=]

g

Complex MHurnber

[10 Array of Doubles]

]

Ell

20 Array of Doubles |

——_

- —
-
™

b

]

oo
oo
oo

CIZEN

Patrix of Dioubles

Review of Data Types Found in LabVIEW

= trin

[wavefarm Cluster |

EDCI

avefarm Graphl

Error Cluster

rror in [mo errar]]

T T T T T

Simulate Signal

Crymarnic Datal

Feal Matri:-:|

Sine

EIIZEND
=]

nxEx
nxEx
XXX

DE

R
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Loops While Loop

* While Loops

« [terminal counts
iteration

= Always runs at least once

= Runs until stop condition
IS met

For Loop
For Loops oy
— [i] terminal counts
iterations ide

— Run according to input N E gﬂ

of count terminal [N

‘7 NATIONAL
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For Loop/While Loop Comparison

For Loop While Loop
.“ n
E]=
= Executes a set number of times = Stops executing only if the value
unless a conditional terminal is at the conditional terminal meets
added the condition
= Can execute zero times = Must execute at least once

‘7 NATIONAL
’ INSTRUMENTS
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-
Timing a loop

 LabVIEW will run each loop as fast as possible by default

* You can decide how fast it should go by using timing
functions, like ‘Wait [ms]

‘7 NATIONAL
' INSTRUMENTS
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Demonstration

 Making previously built VIs work continously until stopped
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How Do | Make Decisions in LabVIEW?

2. Select

%ﬂtf
-'p .......................... > ITHEIE.
= ] IR

¢ NATIONAL
N
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Demonstration

» Make it possible to turn off FFT calculation in
Signal Processing example
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Plotting Data

W aveform Chark

Amplitude

|

Tirne

1
8 10 12 14 16 18 20

Tirne
Piot 0 L

W aveform Chark

Py
]

Waveform Graph
b

* Graph
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Understanding High-Level File /O

- High-Level Vls 0
+ Perform all 3 steps (open, [ 4 [ G search | & vien
read/write, close) for common file el
/O operations T [ ﬁ Q&Dﬁ
» Might not be as efficient as the | [ [0 [F% T
functions configured or designed for ] | (& foma
individual operations ,ggf] o ,ﬁj s
. Low L.e.vel Vis i’k %ﬂ;; pth Mo
* Individual VI for each step —
* If you are writing to a file in a loop, L J @l%

use low-level file 1/O functions

y NATIONAL
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File 1/0

File I/0O — passing data to and from files
« Files can be binary, text, or spreadsheet
 Write/Read LabVIEW Measurements file (*.lvm)

Writing to LVM file

Sirmulate Signal

b e e e e

F

Sine

]

b . . e

Write To
Measurement
File

A

-

Signals
ety

i

Reading from LVM file

k

*

[ ]
Read From
Measurement
File

i e, S .

Signals

e
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-
Data Acquisition

« Similar to File 1/0h igh level and low level functions available:

DMS File Path

=
Samples to Read
I 132E

Rate (Hz) Continuous 5amples ~

g

Minimum Value

DEL K
Maximum Value Measurement IOK IMESSAQE + Warnings 'I

oLl
Physical Channel I = . :
70 il
> &
= ety (s
AI‘u‘oItage_'" Sample Clock ~ Analog 1D Wfm _
NChan M5amp

DAQmx - Data Acquisition @

stop|
ST 4+ | 9, Search | <, Customizev

B

g

Fﬂﬂﬁwﬁm

DAQ Assistant [Write to Measurement File]

3 ¥
b L3
: Waveform Chart : ¥
Ld H Ld
DAQ Assistant i > [=€] [=€] [=£]
data Write To _FL|| &&

3¢

{w

=

= Measurement L o
File o ¥ w

Signals w -“

INSTRUMENTS
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Instrument Control

« Controlling instruments using serial

] ] [Instrument /O Assistant]| [Write to Measurement File|
communication protocols (RS-232, » » . ;
GPIB and similar). . | Wavefom Chan § :

InstrumentI/Q | *
« Basing on VISA — Virtual Instrument [ ssistant__| |  wieTo
. . averorm Uata * J easurement

Software Architecture — generalized o =

driver, widely used in industry . <

Fead Buffer
VISA resource n?:r;e [abck
E IFI r E :.'b.f-l':.ﬂ 1 "gfb.ﬁl':.d 1 :.'.'S:':.ﬂ 1 ) 1A5A
VA Defautts <} T o i == = I g K2
@ E _"I:I;it]EfDﬂ"ﬂ Chart

INSTRUMENTS
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Icon and Connector Pane

Icon of ADD.vi Icon of Test.vi
= |con is a graphical representation of a VI ‘ \\ l\

= Connector Pane defines how controls 18 so0i s i N e o N e P o N 5

) . . . Eile Edit View Project Operate Tools Wi Av+EI File E ew Project Operatd Tools Wind
and indicators are mapped into icon STs) o (W[l [ F%M ke [u][@]E mmm
= Every VI displays its Icon in the upper- e .
right corer of the front panel and block I:Tyil - =
diagram windows o= |
= Right click to switch to Connector Pane — | | e S\
|f yOU are Usmg LabV|EW 201 1 or above 13 ADDwi Front Panel [STETSRTT £ Testyi Front Pane * .LE'\%

H H File Edit View Project Operate Tools ﬂi»i File Edit View Project Operate Tools Windo

both the connector.pane and icon will Tl - il e STl & el T3
show at the same time on the front panel X || :
! Vi as a subV, the P amt b e | e
= [Ityouuse aVlas asubVl, the icon . e | 5 _
identifies the subVI on the block diagram - } ]
Connector Pane of ADD.vi o R ) L s R ——

NATIONAL
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Using SubVls - Section to SubVI

To convert a section of a VI into a subVI:

= Use the Positioning tool to select the section of the block
diagram you want to reuse

= Select Edit»Create SubVI

_____________________

Slope {m)
FOEL |

‘7NATIONAI.
' INSTRUMENTS
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Demonstration

* Create a subVI which will calculate the area of a
friangle

¢ NATIONAL
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-
Math With the MathScript Node

« Implement equations and algorithms textually

 Input and Output variables created at the border

« Generally compatible with popular .m file scripts language

« Terminate statements with a semicolon to disable immediate

output
|
| ength MathScripk Node ;“—Lzzsth Havererm Glra_ph == m
o n=0:length; z N O R R R N i
S {FE s=cos(Z*pitatny; Maveform Graph| | 4 ':'-?5‘ || || || || || || || || || || || || || || ||
] 004 0.5
3 ey : o= AR N R

-0.75- |”|' || | || || '| |I '|

=
rap
Lo
e
[‘ |
=]
amplitude
(o}
= rg
n n (o}

(Functions»Programming»
Structures»MathScript) o = o ?553;”,3.9;25 5 175 2
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-
LabVIEW Help Utilities — Context Help

= Displays basic information about LabVIEW objects when
you move the cursor over each object

= Select Help»Show Context Help, press
<Ctrl-H> or

. |
click the Show Context [ertextter =
. Read From Spreadsheet File.yi
H e I p WI n d OW b U tto n Format (%, 3F) 1 ] newd File path (Mot & Pathi...
file path (dialog if emply) e all Fows
on the toolbar e o e B et o)

transpose (NoiF) - —

Reads a specified number of lines or raws from a numeric texk file beginning at
a specified character offset and converts the data ko a 2D, single-precision
array af numbers,

Detailed help [v]

[#F[B[?]<| 2

INSTRUMENTS
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LabVIEW Help Utilities — LabVIEW Help

Detailed descriptions of most palettes, menus, tools, VIs,
and functions and instructions for using LabVIEW features

- Accessing the LabVIEW Help:

* Select Help»Search the LabVIEW Help

* Press F1 ' LabVIEW Help mEX]
. < = B
° Use the Detal Ied Help Hide Locate Back  Forwar o Optiong

, \ Contents ||ﬂdEH Search | Favartes
link or button in the [2] LabVIEW Help ~ ﬂ?ﬁ;%ﬁglins

@ Finding Example Vlz

Contexlt He'p Wi ndOW E E:?‘-.Z?‘-PM 2003 Features and Char| _ LabVIEW™ HE'[]

@ .-’-'«c:Fivating Your Software 1 June 2009, 371361F-01
g ESII:T..-?IS‘:-JDD tation B Thiz help syste m ncludes informatio
abh ocumentation Aesourc about La h IE |:| ogramming concepts,
@ Getting Started with LabWIEW ctep-by- t |;. uctions for using
@ Fundamentals LabWIEW, and reference information about
@ | and Function Reference La I; tIE | I functions, palettes, menus,
=
@ Property and Method Reference and tocls.
@ T aking Measuremen bs [vl To navigate this help system, usze the
[< ] T | [>] Contents, Index, and Search tabs to the

| left of this window. [v]

‘7 NATIONAL
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LabVIEW Help Utilities — NI Example Finder

ni.com

BN Example Finder

/o

Browse | Search " Submit | Double-click an example to open it. Informnation
| dnalyzing and Pracessing Signals w
Browse according to: —) Building User Interfaces
@ Task ~.J Communicating with External Applications
= ~ Favarites
@ Directory Structure ) Fundamentals
) Hardware Input and Output
—) Industry Applications
[
& LabVIEW Zone 3 Most Recert
. CONNECT TO YOUR COMMUNITY =2 Netwarking
(] Optimizing Applications
& Lc::'l":r"u o) | Articles "~ Printing and Publishing Data
) Programmatically Cantrolling ¥Is
Qn@ g‘:g:&sion (5| Resources 2 Toakits and Modules
—) Toolkits and Madules Not Installed
& Code iy | Usar
. Sharing s Graups [w]
Ol &g:" Requirements
Wisit LabWIEW Zone
[l 1include ni.com examples
_J ni.com guery timeoukt
Hardware
Mo hardware chosen [i]
[ JLimit resulks ko hardware | Add to Favorites | [ Setup, .. ] [ Help ] l Close ]

INSTRUMENTS
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Correcting Broken Vis

rﬂ Error hst g@1

# Items with errars

Unkitled 2 H

[v]

Z errars and warnings Show W armings

& Black Diagram Errors &]
‘ou have connected bwa kerminals of different bypes, ‘
While Loop: conditional kerminal is nok wired

[v]

Drekails

These cannak be wired together because their data tvpes (numeric, string, array, cluster, w
gk, ) do not match, Show the Context Help window to see what data bype is required.

The type of the source is double [64-bit real (~15 digit precision)].

The type of the sink is clusker of 3 elements,

(]

[ Close ] [ Shiowe Error ] [ Help l

INSTRUMENTS
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Quiz

Which elements is not visible on this block diagram (multiple answers)

a) Constant

) While Loop
) Express VI
)

)

(=)

()

Function Node
Case Structure

o

e
f)  Writing to file | § : ’
g) BOOlean Type ere 5irr1u|ate§igr1al> Mask and Lirnit

Sine i Testing
. . - v Signals
h) Strlng type ere Tested Signals »
Passed !
Multiplier Point Evaluation»
[DELK —

‘7 NATIONAL
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Quiz

Which elements is not visible on this block diagram (multiple answers)
a) Constant - yes
) While Loop - yes
) Express VI -yes
)
)

o o (=)

Function Node - yes

e) Case Structure - yes
f)  Writing to file - nF> § E ’
g) Boolean Type wire - ye Simukte Signal Mesk and Limit

sine i Testing
. . - v Signals
h) String type wire - no saros
Passed !
Multiplier Point Evaluation»
[DELK —

‘7 NATIONAL
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Use LabVIEW for your next project!
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Project Assignment

 You will receive an email with a project assignment within 24 hours of this webcast

* |t will contain the description of the project, hints, and information on how to submit
your answer

* You should be able to finish it just by using the knowledge acquired during this
webcast (and hints)

* You have time until end of May 2012 to send it back
*  Only people who submit a working project will be eligible for prize drawing

 Students — please attach a scan of your student ID to get the serial number for a full
LabVIEW Student Edition

 If you don’t receive the email, please contact us at academic.projects@ni.com

y NATIONAL
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Next Steps

« |Learn more about LabVIEW:
ni.com/gettingstarted/labviewbasics/

» See how LabVIEW is used in industry, research, and
education; ni.com/casestudies

* Find more resources for students and educators at:
<country>.ni.com/academic

y NATIONAL
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http://www.ni.com/gettingstarted/labviewbasics/
http://www.ni.com/gettingstarted/labviewbasics/
http://www.ni.com/gettingstarted/labviewbasics/
http://www.ni.com/gettingstarted/labviewbasics/
http://www.ni.com/gettingstarted/labviewbasics/
http://www.ni.com/casestudies
http://www.ni.com/casestudies
http://www.ni.com/casestudies
http://www.ni.com/slovenia/academic
http://www.ni.com/slovenia/academic
http://www.ni.com/casestudies

