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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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The difference between a normal E Nottingham
programming language and LabView v o ws.

Matlab LabView
>r=2.0 L8 > .

>a=3.1415*r*r

314159

LabView is visual its all drag and drop and
programmed with the mouse.
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LabView is used to control E Nottingham
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computer

To measurement
system

USB->GPIB
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And equipment is used to E Nottingham
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Taking measurements in E

The University of

Nottingham
iIndustrial settings. UNITED KNGOOM - CHINA - MALAYSA

It’s also used to control measurement
equipment
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All without having to write a
line of code because it’s visual
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Advantages/Disadvantages I Nottingham
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Advantages
*It’s super handy to control stuff.
*You don’t really need to write computer code.

Manufactures of ALL industrial/lab equipment provide
LabView drivers.

*Super easy to interface with experimental kit.

Disadvantages

*For some tasks it can be really good, and for
some tasks it can be really bad.

*Controlling robots, good processing text, bad.
*It’s expensive 3k for one license.
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What will | learn today?

*The real basics of LabView.

| want to give you exposure to it, so that if you find
your self in a lab with LabView running it, you will be able
to edit the code.

‘The class will be totally practical based
no theory.

*If you become a manager, and never
program LabView your self, | expect you
will supervise people who do use it. So,
it’s a good idea to know what it is.
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*You are not going to be an expert in LabView
‘This would take me 2-3 days of lectures.

Nl do run LabView courses with accreditation, look out
for these.

‘Due to the size of the class/time we
can’t actually control hardware today.
But it’s only a really tiny step from
what we are doing today to controlling
real hardware.
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Outline of the lecture

‘What is LabView and why should | know about it?
‘Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Starting LabView.

Metwor

Programs (5)

B3 LabVIEW 2015 SP1 (32-bit) l
@ LabVIEW 2015 SP1 (32-hitl Hgl:} i :
8 LabVIEW Desktop Exe:i ng;;lon: LabVIEW (C:\Program Files (x86)\National In
3 LabVIEW Robotics 2015
J& Real-Time Trace Viewer (LabVIEW)

Windows User

> University of Nottingham

M71X16243

LabVIEW Professional Developrment System

ni.com/labview

IoOOOw

Ed LabVIEW

Service Pack 1

o e & Ry T @

{7 NATIONAL

Version 15.0.1f1 (32-bit) - Initializing plug-ins INSTRUMENTS"
p See more results

|Iabview % | | Log off » |

Ble | 50 (€6 ||




Starting LabView.

Choose Envirenment Settings

B2 LabVIEW (1
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£ LabviEw

There are different environment settings available for your LabVIEW development

system. Each environment name listed below applies a predefined collection of
settings that allow you to focus on specific development activities, Select an

envirenment name te specify the settings that you want to use for this session of
LabVIEW.

You can change the environment settings at any time by selecting Choose
Environment Settings from the Tools menu.

Click en an envir, ame below to see its description,

LabVIEW - Description:
LabVIEW for myRIO LabVIEW provides general LabVIEW
LabVIEW Rebotics

to work on a variety of applications,

Make this my default setting.

The dialog box will not appear at launch time if you have a renment
setting,

environment settings that allow you

Operate Tools Help

Welcome to LabVIEW

=) Ensure Your Success with LabVIEW

Resources to help you develop a system using
LabVIEW and your hardware.

Learn What's New
Information about new features in LabVIEW.

E-> Upgrade to LabVIEW 2015

Best practices for migrating existing Vls to
LabVIEW 2015.

Show on launch

Start LabVIEW | | Exit




Starting LabView.
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P

LabVIEW

File Operate Tools Help

B2 abVIEW

(

@ Open Existing l

| Al Recent Files

y '
@ Create Project ]

FourSensors lvproj

Easy DAG lvproj

Encoder State Machine vi

Encoder State Machine Skeleton vi
FoursSensors.vi

Easy DAG vi

Back TnBasics vi

wk Find Drivers and Add-ons

Connect to devices and expand the

functionality of LabVIEW. request technical support.

k| Community and Support
N Participate in the discussion forums or

k' Welcome to LabVIEW

" Leamto use LabVIEW and upgrade
from previous versions.

| F:j LabVIEW Mews articles | The Future of LabVIEW is Here...See it Mow.




Making a new program
these are called Vis in LabView)

{3 Create Project

Choose a starting point for the project:

All

Templates
Desktop
rmyRIO
Robotics
SoftMotion

Sample Projects
CompactRIO
Desktop
myRIO
Real-Time
SoftMotion

Additional Search

u

Blank Project Templzies
Creates a blank prpject.

=
&

Rl

%

it

el

Blank VI
Creates a blank VI

Simple State Machine Templates
Facilitates defining the execution sequence for sections of code. More Information

Queuved M ge Handler Tempiat
Facilitates multiple sections of code running in parallel and sending data between ther. More
Information

Actor Framework Templatzs
Creates an application that consists of multiple, independent tasks that communicate with each
other. This template makes extensive use of LabVIEW classes. More Information

myRIO Project Templates

Creates a new project for controlling your myRIO. This template uses code written with the
LabVIEW myRIO Toolkit. More Information

myRIO Custom FPGA Project T=mp!
Facilitates customizing the myRIO FPGA personality. This template uses code written with the

LabVIEW FPGA Module. More Information

Finite Measurement Sampls Frojscts
Acquires a finite measurement and provides options for exporting the measurement to disk. This

sample project is based on the Simple State Machine template. More Information

Continuous Measurement and Logging Sampls Projscts
Acquires measurements continuously and logs them to dis
Queued Message Handler template. More Information

k. This s

project is based on the

Faadhark Fuannrativa Cnnlar S=mnle Draisrts

m

Finish | [ cancel || Help
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You should get two windows

[E=E(Eom E=

Untitled 1 Front Panel
Fi

ile Edit View Project Operste To

e ols Window Help
[10] [15pt Application Font |~ | [~ |[da [ [4~ |

2 Untitled 1 Block Diagram =nE=R=
File Edit View Project Operate Tools Window Help ‘
(][ @] [25][wal@ .+ | [15pt Application Font |~ |[$ [ | (45~ |[=ad] *| Search TN

nnnnnnnnnnnnnnnnnnnnnnn

*This is where the user
Interface goes.

e And this as the front end

*This is where the ‘code’
goes.

*You can think of this as the
back end.
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If you close one window you can get to E Nottingham
the Other through the WIndOW menu. UNITED KINGDOM - CHINA - MALAYSIA

{2 Untitled 1 Front Panel = |
File Edit View Project Operate Tools [RLL g Help

[&]®@] 1] [15ptAppicstion P, Show Block Diagram  Cul-E [ Search 2 m‘ﬁ

Tile Left and Right Ctie T
Tile Up and Down
Full Size Ctrl+/

1 Untitled 1 Front Panel
2 Untitled 1 Block Diagram

All Windows... Ctrl+Shift+W

*Grey (Ul)

{2 Untitled 1 Block Diagram
File Edit View Project Operate Tools LG Help
1] 9 R | [+

Tile Left and Right Crl T
Tile Up and Down
Full Size Ctrl+/

Main Application Instance] «

1 Untitled 1 Block Diagram

2 Untitled 1 Front Panel

All Windows... Ctrl+Shift+W

*Wight
(Code)

Main Application Instance < ’
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Bringing up the tools menu for the user E Nottingham
interface.

Untitled 1 Front Panel

[ e )

1 Controls =]

File Edit Project Operate

Tools Palette
Quick Drop

Breakpoint Manager
Probe Watch Window

Error List

VI Hierarchy

Browse Relationships
Bookmark Manager

Class Browser

Mavigation Window

Event Inspector Window

LabVIEW Class Hierarchy

MET Assemblies in Memory
ActiveX Control Property Browser
Getting Started Window...

m

B I ==

*| Search

A [?]

o

L

Ctrl+5pace

Ctrl+L

Ctrl+Shift+B

Ctrl+Shift+MN

Main Application Instance| «
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Q Search I £, Customize™ i

* Modern

T h h abc
Jz'f:éé L zﬁf;; ]

w
[=]

[-[=]
=[]
w

=]

&
=
o

W
3
D"
o
s
()

Silver

System

Classic

Express
JMET 8 Activel
Select a Control...
Robotics

D5C Module
Electrical Power
MIMDSTORMS Robotics
RF Communications
Sound & Vibration
TestStand

L A . . .

b . R . . . .

Vision

&




Selecting the user interface component E
you want to use.

Controls

E

_Q~ Search | 2%, Customize®

[* Mode

abz| HlEHE ¥
@ ol |11

P m ]
Cem |
D&P @ b
[ ]

[ » Silver

| » Systern

| » Classic

| » Express

| » NET & ActiveX

| Select a Control...

[ » Robotics

| » DSC Module

| ® Electrical Power

[ ¥ MINDSTORMS Robotics

| » RFCommunications

[ ® Sound & Vibration

| » TestStand

[ » Vision

k4

Controls

Q Search I Q;\_, Cu

[[* Modern

L Mumeric

o | :':"1|2:uu |IE=00
JLesl) pesl (A TP

lu

10— 10—
meric Contr:ﬂ E E
T T

L e NN
o 5 W0 0 5 40

balre] T3
10. ﬂil:l]--‘:I ’;I
:ﬁ “.'::i awn X
2]

[[» Sikver

[ » System

[[» Classic

[ » Express

| ¥ NET & ActiveX

[ Select a Control...

[ » Robotics

[['» DSC Module

| ® Electrical Power

[» MINDSTORMS Robotics

[ » RF Communications

[ Sound & Vibration

[ » TestStand

[['» Vision

ks
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LabView has input (controls) and Nottingham
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[

Untitled 1 Front Panel *
File Edit View Project Operate Teols Window Help

|L{> |{§3| OIEI | 15pt Application Fent |~ ||E,;.v oo ||$v ||@bv |

*| Search

o o e
LN UL |
Numeric i g g o -
F. 0 Mumeric 2 ‘:_.-*-. ‘;_.-nL-_ o8 \ @
L, o e 264 B

Silver

System

Classic

Express

MET & ActiveX
Select a Control...

* v v w w

Robotics

DSC Module

Electrical Power
MINDSTORMS Robotics
RF Communications
Sound & Vibration
TestStand

| v w| v v v w w

Vision

ki

Main Applicationlnstance| 1 I
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LabView has input (controls) and Nottingham
outputs (indicators)

[

Untitled 1 Front Panel *
File Edit View Project Operate Teols Window Help

cals |8 o || | - *| Searc F
||.{>|@|O|E||15pt.ﬂppllcatlon Font ||*,;| o ||=, ||E§§ | ool = Search -
Q Search I ‘% Customize™ I
¥ Modern |
LNumeric

Input Output - i_ a

Numeric . g £ 2 &
A S Ly by T
l'ﬂ o WA N AN
7, 0 { : L

Silver

System

Classic

Express

NET 8 ActiveX

* v v w w

Select a Control...
Robotics

DSC Module

Electrical Power
MINDSTORMS Robotics
RF Communications
Sound & Vibration
TestStand

| v w| v v v w w

Vision

ki
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If you now look in the block diagram you will
see that two little boxes have been made.
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=)

Untitled 1 Front Panel *
File Edit View Project Operate Teols Window Help %
= Dbt - b s
||_{>|{§}| O@llSptApplication Font |« ||Em‘||-|]n' ||$Y ||@b'| — & |" Search ) | !
ontrols =
Cl\,Searchl %Customize"l
¥ Modern
LNumeric
izE h m [
10— 10'. "
4906
— T W
LT UL - U]
MNumeric )
;: 0 Numeric 2 3 Untitled 1 Block Diagram * ol ==
= 0 File Edit View Project Operate Tools Window Help
A H‘?\

> )01 [@][27][+a[* -+ [15pt Application Font |~ |[§o~ e~ | [86~ [oal] [-] search

Numeric

iz

Main Application Instance <

Mumeric 2

123

Main Application Instance| 1




In the block diagram editor, bring up

the tools palet.
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[

£ Untitled 1 Block Diagram *

File

Edit

[

Project Operate Tools gidow  Help

Tools Palette

Quick Drop Ctrl+5pace

Breakpoint Manager

Probe Watch Window

Event Inspector Window

Error List Ctrl+L

VI Hierarchy
LabVIEW Class Hierarchy
Browse Relaticnships »

Bookmark Manager

Class Browser Ctrl+Shift+B
MET Assemblies in Memory

ActiveX Control Property Browser

Getting Started Window...

MNavigation Window Ctrl+5Shift+M

nt |~ ||EJ.T.|"

e | [~ |5l

*| Search

Main Application Instance «

Mumeric 2

DE
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Click on the little spool of wire and join E Nottingham
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% Untitled 1 Block Diagram * || () '
File Edit View Project Operate Tools Window Help i
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Now on the front panel, click

run for ever.

23 Untitled 1 Front P

=Y
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File Edit Vi

Operate  Toels Window Help

||1> |{§}| OIEI | 15pt Application Font |~ || =

IENIEN

Run Continuously|

MNumeric

£
o°

Murmeric 2
0

Controls

Q Search i 2, Customize™ l

¥ Modern

L MNumeric

ezl [z A0 ||2:00
fizs iz -./iuxor iva7
H

Silwer

System

Classic

Express

NET & ActiveX
Select a Control...
Robotics

DSC Module

>
>
4
»
4

Electrical Power
MINDSTORMS Robotics
RF Communications
Sound & Vibration
TestStand
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Vision

&
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Now play with the number in the left E Nottingham
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{ &2 Untitled 1 =N EeR| ==

! File Edit Wiew Project Operate Teools Window Help ==
"»IE”@IF' Controls
Q Search I 2}, Custe
¥ Modern
| LNumeric
i

Mzl fzs iz00
i HEEI (FETE III#D?

E IIII-H*
05 0 05 10
i
B -]

] ) ik Ay R
Mumeric ) : A
ik Mumernc 2
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1l:l'§"" 100=

6 sﬂ w-i EmEE
o 0=

|

4
w8

b Sibver

P System

b Classic

b Express

b MET & Activex
Select a Control...

P Robotics

| |Main Application Instance| 4
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Click on the stop button when you I Nottingham
want to Stop the prOg ram. UNITED KINGDOM - CHINA « MALAYSIA

[ & untitea =
! File Edit Wiew Pr Operate Tools Windew Help ==
"»IEI @I T Controls

Q Searchl 2}, Custe
* Modern
| LNumeric
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Mumeric _f Ay A

Murmenc 2
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Silver

Systemn

Classic

Express

MET & ActiveX
Select a Control...
P Robotics
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| |Main Application Instance| 4




Select the pointer in the tool box, click E

on “Numeric 2”, and hit the delete key.
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£ Untitled 1 Block Diagram *

o sl

File Edit Wiew Project Operate Tools

Window Help
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Find the “tank”, indicator from the
toolbox and drag it to the front panel.

Untitled 1 Frent Panel *

augn e e i d I SMAPE WULINE © | uag REplaLe
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b Fo s |

3 Untitled 1 Block Diagram *
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Tools Window Help

|| Controls

)

Q Search I % Customiza"

|* Modern

L Numeric
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U T

| » Silver

| » System

| » Classic

| » Express

| » .NET & Activex

I Select a Contral...

| » Robotics

| » DSC Module

| » Electrical Power

| » MINDSTORMS Robotics

| '» RF Communications

| » Sound & Vibration

| » TestStand

| » vision

File Edit View Project Operate Tools Window Help

o ont |- | o e 85 6+

*| Search
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b e

1

2 [ OIEIlL.u|lE“ 1 |15ptﬁkpplication Font |= ||E,;.' ||T:|E"r | |@,‘B' ||15ﬂ| |'-| Search Y |

.

_|
o
-1
W

&
21

D]]’
&

@ |5

e

Mumeric Tank

iy [
ez
(= e

Main Application Instance 4




The University of

Click run forever again and have a E Nottingham
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Try and replace the number with a Knob from E Nottingham
the tools menu. Try to do this your self. UNITED KINGDOM - CHINA - MALAYSIA

2 Untitled 1 = |[= ][22 ] || £ untitled 1 Block Diagram * =<
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Now delete the line joining the E Nottingham
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File Edit View Project Operate Tools Window Help
N

o B O@lhu|lﬁ’ 3 |15ptAppIicatior1 Font |« ||E;.v ||7|:|E' | |@ﬁ' | |*| Search

—
|@

i
L

UIII
S|P

@4
@

Knob

X\

k

Main Application Instance < 10




On the block diagram click
View—-Functions pallet

r

The University of

Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

¥

£ Untitled 1 Block Diagram * =nE=nj
File Edit Project Mﬂls Window Help g
[B ConiosPa o 1 |[Eov [ | [0~ [l [- 5o 2y 7
Tools Palette unctions =
Quick Drop Ctrl+5pace O\ search l é% Customize™ l
[* Programming
Breakpoint Manager = = 4 Foole B
Probe Watch Window anaf-_"
ol o?| [ |
Event Inspector Window - - - - =
Error List Ctrl+L |} @. 5"13 A
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b 4 i [
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VI Hierarchy (¥ Iﬁ ik % @ f
LabVIEW Class Hierarch M M EEERY %
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Browse Relationships 3 —m- =
Bookmark Manager E‘éb E"
Class Browser Ctrl+Shift+B |'» Measurement /O
MET Assemblies in Memory | ¥ Instrument YO
ActiveX Control Property Browser [ » Mathematics
Gettlng Started Window... " » 5|gr|a| Prﬂ.ce;;ing
Mavigation Window Ctrl+Shift+M | » Data Communication
I » [ » Connectivity
| » Control & Simulaticn
[P Express S
Main Application Instance < v Addons [ »

‘Then click on the mathematics button.
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And the window should look like this..
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Drag and drop and x° and a x to the
block diagram.
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Then again with the spool tool join the krﬁd Nottingham
to the x? and the x° to the x. 0 DO - A« LA
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Right click on the bottom terminal of E Nottingham
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Click on the edit tool, then click on the E Nottingham
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Now run the program and play with the E Nottingham
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Again, use the edit tool to rename

the controls.

The University of

E Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

ﬂ Untitled 1 Front Panel *

File Edit Wiew Project Operate Tools

Window Help

|E{> & OIEI | 15pt Application Font |~ || g ||T|jEv ||gv | |@<Bv |

[
Tools (5]

Main Application Instance| 1

10-

al

R
| b
S ah=
i@ e

o

NG

h N

Area of circld




The University of

Add in some random numbers. I Nottmgham
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

‘Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Now delete all the wires, so the
diagram looks like this:
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Case statements are used to make I Nottingham
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You should have something that looks

like this.
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Now using the wiring tool and the x E
from the tool box make your diagram
look like this.
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Now click here to look at the code which I Nottingham

runs when the false conditions is met.
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Now run the code and have a play I Nottingham
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Let's add an LED indicator just for fun.
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And now wire it up with the bobbin I | Nottingham
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And run it and have a play!
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

‘Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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For loops in matlab
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Use the editor to change the value E Nottingham
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Place a random number generator in
the for loop.
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Now connect the random number
generator to the indicator.
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Hover over this with the bobbin tool E Nottingham
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Right click and make a constant.
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Set the value to 1000 because it's ms I Nottingham
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

‘For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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So, let’s start over, and delete every E Nottingham
th i n g . UNITED KINGDOM - CHINA - MALAYSIA

L3 Untitled 1 Block Diagram * [ |- =] ]
File Edit View Project Operate Tools Window Help ]
m@' OIEI|'-H;||E’ 1 |15pthpplicatinn Font |- ||E,;.v ”-F[Ev | |@ﬁv|.. 5 Y I‘@ =
Tools (=] -
|
sy
@|e S

i
X\

Main Application Instance «




. . . . The Uni?ersitg of
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While loops run forever until they are

told to stop.
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Click the run once button. And then hit E Nottingham
the stop button when you want it to stop.  vmmwoon. cma- wwass
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

‘While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Now make it bigger and E Nottingham
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You should end up with something E Nottingham
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In your block diagram you should have E Nottingham
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And make your window look like this.
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Find the ‘true constant’ in the menu.
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And make 7 copies of the true constant.
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Now wire each true constant to E Nottingham
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Add a numeric control and wire it up.
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Right click on here and click E Nottingham
ladd case after’ UNITED KINGDOM - CHINA + MALAYSIA

1 £ Untitled 3 Block Diagram * [ =[S
File Edit View Project Operate Tools Window Help
¥ o | OIEIlHuhE’ 3 |15ptAppIicati0n Font |~ ||E,;.v ”:ﬁa"ll@,ﬁ'l Search 4 e
-
0, Defa 't TF
; {m
[r}- TF
- |
(-
TF
ol
TF
[
Main Application Instance « mn 3 )




The University of

Now, it's your job to make the rest of E Nottingham
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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Now using the arrow make a I Nottingham
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Rearrange the Front Page so it

looks like this
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Now make a new VI
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Now using the math pallet, make
the block diagram look like this.
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Let’s give the program an icon. I
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Make it look pretty, I'm sure you I' Nottingham
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It should now look like this. I Rotingham
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Now save it, | would call it split.vi
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Go back to the from panel
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Wire up the connectors.
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Save it again.
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

‘Controlling instruments
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Outline of the lecture

‘What is LabView and why should | know about it?
Starting LabView

‘Input and output

‘Basic mathematics

*Case statements

*For loops

*While loops

‘Making an LED display segment.

‘Embedding code in Vls

Controlling instruments
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