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Shortcuts
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Plotting Example
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Clear Chart
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Chart vs Graph
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Using SubVIs
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o5
Flat Sequence Formula Node
Diagram Disable Conditional
Structure Disable ...

b

Shared Variable Local Variable

o
oa

Decorations

LT

Timed
Structures

In Place Element
Structure

Type
Specialization ...

Global Variable

Feedback Node

Formula Node

int32 y;
if(>=0)

input variable
[optional)

output variable
y=1; (optional)

elsey=-1;

Evaluates mathematical formulas and expressions similarto C
on the block diagram. The following built-in functions are
allowed in formulas: abs, acos, acosh, asin, asinh, atan, atan2,
atanh, ceil, cos, cosh, cot, csc, exp, expm], floor, getexp,
getman, int, intrz, In, Inp1, leg, log2, max, min, mod, pow, rand,
rem, sec, sign, sin, sing, sinh, sizeOfDim, sqrt, tan, tanh. There
are some differences between the parser in the Mathematics Vis
and the Formula Node.

Detailed help

= &|?] <




Formula Node Example

l

D::"-L.f—ﬂ::.f Block Diagram —_ O
File Edit View Project Operate Tools Window Help .._ ° We use the FormU|a
D> @ N G, 2 bar@ [ 15ptApplication Font ~ | 3o~ Tiov Gbv tag [ Node to create
y=3%x+2 equations, calculations,

mathematical
expressions, etc.

* Simulations, etc.

e The Formula Node uses
C syntax

Formula Node

23|35

DELU

Ly




Formula Node Example

D Formuls Node - O
File Edit View Project Operate Tools Window Hel[TT[
o N |15ptAppIication Font ~ | oy ol 1
A
— A%
y=3*X+2
y
3= 1
v
< >

Click on the left
border to add Inputs

D:, mula Node.vi Block Diagram — O
File Edit View Project Operate Tools Window Help
= ~ oo b
&R N g wag I | 15pt Application Font v | §ov o~ @~ Sag L
~

y=3*X+2
Formula Node . .
Click on the right

y=3"%+2, border to add Outputs

Since you use C Syntax you

“w.,n

need to use semicolon “;




Implementing an Advanced Equation

Advanced Mathematical Formula:

In(ax? + bx + ¢) — sin (ax? + bx + ¢)

(x) =
f 4mx? + cos (x — 2)(ax? + bx + ¢)

We will use the LabVIEW Formula
Given a = 1, b = 3, c=5 Node to implement this formula

Find f(9) (The answer should be f£(9) = 0.0044)



Implementing an Advanced Equation

D Formula Node - Advanced Equation.vi Block Diagram —

O X
File Edit View Project Operate Tools Window Help ‘
- @
A

S>&® N ‘g" 95 ba @ 7, | 15pt Application Font ~ | o~ wov ED~ b

Formula Node

f = (In(@*x*x + b*x + ¢) - sin(@*x*x + b*x + ¢)) / (4*pi*x*x + cos(x-2) * (@*x*x + b*x + c));

] - D:w: mula Node - Advanced Equation.vi Front Pane - O
» L File Edit View Project Operate Tools Window Help ] :" ‘
— —_—— el a
= » o & () I |15ptApplication Font ~ | 3ov o~ ¥~ O
DEL ~

C
X f
3| : 3

9= 0,00437378
K
123 -
DEL 1 :
b
32
c v
< Here we have made variables and used many of the built-in functions. || 5= 2

See Help in LabVIEW for a detailed list of supported Functions




Implementing an Advanced Equation

We can simplify the equation:

g(x) g(x)
( : \ : * \
In(ax? + bx + ¢) — sin (ax? + bx + ¢)

4mx? + cos (x — 2)(ax? + bx + ¢)

\ }
|

gx)

flx) =




Implementing an Advanced Equation

D Formula Node - Advanced Equation.vi Front Panel — O

File Edit View Project Operate Tools Window Help [ HE
= s P o€
o> & () Il |15pt Application Font ~ | o~ wgov v 010~ 1

A

X f
9 =l 0'm437378 D Formula Node - Advanced Equation.vi Block Diagram - O

File Edit View Project Operate Tools Window Help

D& On @‘ 95 wa i@ 1, | 15pt Application Font ~ | $o~ oo~ b~ Lag

a Formula Node

115 float g;

b g = a**x + b*x + ¢ a
315 f = (In(g) - sin(g)) / (4*pi*x*x + cos(x-2) * g);

: _ +
5=




File Edit View Project Operate

Tools Window Help

=

Waveform Graj ph
14+
127
107
8
£ 5
= [
3
E 47
<1
24
0
22
1
-2
Start Val

nnnnnnnn

Plot0 [A\/]

We have made a SubVI for the
Advanced Equation which we use

Plotting Advanced Equation

in our main program

D Plotting Advanced Function

| File Edit View Project Operate Tools Window Help

|

]
o &® I g, 25 wa@ 3| 15ptApplication Font ~ I o~ Tov D~ igg =
I ,.
For Loop '
Create Increment Array.vil
@ Iner Formula Node - Advanced Equation2.vi
Cr. L
Array —' .
Stop Value a FI=) '
g 1
E g Waveform Graph b
Increment :! — — 0
o c
m 7
v




Simulation of 1.order system

* |In this example we will use the following 1. order
differential equation:

X =—ax + bu
* Wecanset,e.g.,a =0.25and b = 2 in the
simulations
 We want to simulate this differential equation by
applying a step in the input signalu =1at t = 0Os
 Then we will observe the simulation results (Step
Response) by plotting the results



Discrete Model

We have the continuous differential equation: x = —ax + bu
x(k+1)—x(k)

We apply Euler: x = -
Then we get:
SNk + 1) — x(k)
7 = —ax(k) + bu(k)
S

This gives the following discrete differential equation
(difference equation):

x(k+1) =01 —-T,a)x(k) + T;bu(k)
This equation can easily be implemented in any text-based
programming language or in a Formula Node in LabVIEW




LabVIEW Application

D Formula Node - Simulation of 1.order system.vi Front Panel -

File Edit View Project Operate Tools Window Help

S & () N [15ptApplication Font ~ | $ov wov v db~

2 Formula Node - Simulation of 1.order system.vi Block Diagram

File Edit View Project Operate Tools Window Help

> & @ N @ 2 wa@ 3, |15ptApplication Font ~ | §ov o~ &P~ T

O X
o HIH=

< ~
XY Graph Plot 0 /\/‘

Amplitude
)

Formula Node

//Model Parameters
float a = 0.25;
float b = 2;

//Simulation Parameters
float Ts = 0.1;

float Tstop = 20;

float uk = 1;

float t[200];
float x[200];

for (k=1; k<N; k++)
{

xk1= (1-a*Ts) * xk + Ts*b*uk;

xk = xk1;

t[k] = Ts*k;
x[k] = xk1;




Script Code /i v

float a = 0.25;
float b = 2;

//Simulation Parameters
float Ts = 0.1;

float Tstop = 20;

float uk = 1
float xk = 0;
float xkl = 0;
int k;

int N = Tstop/Ts;

.
4

float t[2007];
float x[2007;

for (k=1; k<N; k++)
{
xkl= (1-a*Ts) * xk + Ts*b*uk;

xk = xk1;

t[k] = Ts*k;
x[k] = xkl1;



Improvements

2 Formula Node - Simulation of T.order system2.vi Block Diagram - [m}
N OW yo U Ca n C h a n ge t h e M O d e I File Edit View Project Operate Tools Window Help
— = 5 — =
! - o S &® O N @ 29 vaE 7| 15ptApplication Font ~ | §ov av EHv Ed
| Parameters from the GUI/Front Panel .
>&® N |15ptAppIication Font ~ | Sov Mo+ v EH~ ? Eq:ﬁ = Formula Nodel
" . Visible ltems |3 v Label
i X - 1//Simulation Parameters Help + Scrollbar
025 2= m -a| 2float Ts = 0.1; # Line Numbers
Ll ] Plot 0 [/ 3float TStOp = 20; Descript?on and Tip...
8- E 17 4float uk = 1; SreakpoRe ¢
7.5- — 0 Structures Palette »
7= >float xk = 0; Add Input
INE 6float xk1 = 0; Add Output
5:: 7int k; Remove and Rewire
= 8int N = Tstop/Ts; Create »
g 45- 9 Properties
ks 10float t[200];
& 35-
o 11float x[200];
25- 12
s 13for (k=1; k<N; k++)
1- 144
o.;— 15 xk1= (1-a*Ts) * xk + Ts*b*uk;
8 2 0 0 B 3 0 1 0 3 0 0 3 ) 16
ome 17 xk = xk1;
iC - _ > 18
19 tlk] = Ts*k
20 x[K] = xk1;
You can also show | |~

Line Numbers




Detailed Help

Ctrl + H

Context Help
Formula Node
input variable int32 y;
(optional) if(x>=0)

output variable
(optional)

y=1;
elsey=-1;

Evaluates mathematical formulas and expressions similar to C
on the block diagram. The following built-in functions are
allowed in formulas: abs, acos, acosh, asin, asinh, atan, atan2,
atanh, ceil, cos, cosh, cot, csc, exp, expm1, floor, getexp,
getman, int, intrz, In, Inp1, log, log2, max, min, mod, pow, rand,
rem, sec, sign, sin, sing, sinh, sizeOfDim, sqrt, tan, tanh. There
are some differences between the parser in the Mathematics Vls
and the Formula Nod

Detailed help

Function

absx
acosx
acoshx
asinx
asinhx
atanx
atan2y, x
atanhx
ceilx
cosx

coshx

cscx
expx
expmix

floorx

+++

Corresponding LabVIEW
Function

Absolute Value

Inverse Cosine

Inverse Hyperbolic Cosine
Inverse Sine

Inverse Hyperbolic Sine
Inverse Tangent

Inverse Tangent (2 Input)
Inverse Hyperbolic Tangent
Round Toward +Infinity
Cosine

Hyperbolic Cosine
Cotangent

Cosecant

Exponential

Exponential (Arg) -1

Round To -Infinity

Description

Returns the absolute value of x.

Computes the inverse cosine of x in radians.

Computes the inverse hyperbolic cosine of x.

Computes the inverse sine of x in radians.

Computes the inverse hyperbolic sine of x.

Computes the inverse tangent of x in radians.

Computes the arctangent of y / x in radians.

Computes the inverse hyperbolic tangent of x.

Rounds x to the next higher integer (smallest integer 2x.
Computes the cosine of x, where x is in radians.

Computes the hyperbolic cosine of x.

Computes the cotangent of x (1/tanx), where x is in radians.
Computes the cosecant of x (1/sinx), where x is in radians.
Computes the value of e raised to the x power.

Computes one less than the value of e raised to the x power (e ~ x - 1).

Truncates x to the next lower integer (largest integer <x.



MATLAB Script

2 untitled 1 Block Diagram *
File Edit View Project Operate Tools

<

Window Help

& @ N g, 2 wa@ 3, [15ptApplicationFont ~ | $o~ Tav B~ Lagy

flat

{21 Functions

Structures Array
13 =
Numeric Boolean
A
Comparison Waveform
;=)
.
File /O Timing

Synchronization Graphics &
Sound

Report
Generation

Measurement I/O
Instrument 1/0
Vision and Motion
Mathematics

Signal Processing

Data Communication
Connectivity

Control & Simulation
Express

Addons

Favorites

User Libraries
Selecta V...

Q, search
3

&

Cluster, Class, &

Variant

:
n
E"

v

tring

Collection

x

Dialog & User
Interface

do

Application
Control

fal)

Linear Algebra

ditfae
Hidr.

Integ & Diff

MATLAB script]

{21 Scripts & Formulas
Script Nodes

Formula Formula Parsing Expression
Node
ﬂmlx!ﬂ
1D & 2D Calculus Zeros
Evaluation

51 Script Nodes

MATLAB script

For even more sophisticated you

can use the MATLA

It works more or le
manner as the Forr
but here you use vV
instead.

B Script .

ss in the same
nula Node,
|ATLAB syntax

You need a valid license od the

MATLAB software i
It.

n order to use
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Arrays in LabVIEW

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

2 & @ N [15ptApplication Font ~ | §o~ v v &b+

<] Controls
Fuse Design System

®

Q, Search
4

Data Containers

[ ]

Numeric Boolean String & Path
o= [58] Tt
=

<*1 Data Containers

L.

) Array (Fuse Array - Numeric Array - String Cluster (Fuse
Ring & Enum Design System) (Fuse Design ... (Fuse Design ... Design System)
D\ EI
- ErrorIn (Fuse Error Qut (Fuse
Decorations Design System)  Design System)
Silver >
Quectem [ 3

P22y »[(bl(bl(bl(b

Array 2

»

DD

| &~ 0|

D TADTAD TAD TN TN TN TN [ T e ]

D TADTADTADTAD TN T D A

DD HID I T T DT T4 »[(pl(pl(p




Arrays of different Data Types

Numeric Boolean String

lllll




Most of the built-in Functions supports Arrays

Array Array 2 X+y
I [ 4 5
12 12 24 Eﬁ
7 E 7 E 14 E'EL
14 E 14 E 28
16 E 16 E 32
17 E 17 E 34
5 E 5 % 10
Array Array 2 y m
0] [ = 54 1 e >
TF
12 2
7 6

14
16
17

[{PTIAP AP IR I PIAPTAP]
w| &

ADananapananan;

o0 o e
5E FE




Mathematics Array Functions

Array
= ol | =
Mathematics —127 Mear
4+ QSearch 9, Customize¥ 7 =] 11.5714
14 :::
123 "'}' <0 16 =] Standard Deviation
&> X[ .:' - N
po 450397
Numeric Elementary Linear Algebra i -
4 0=
m J:(fdd:t
Fitting Interp & Extrap Integ & Diff
Mean
% i g % v Mean.vi
TR 23|%
Prob & Stat Optimization Differential Eqs MEAN OED
- A ety
Geometry Polynomial Script & Std Deviation and Variance.vi [Standard Deviation
Formula

TR
ool ¢
DELU




Array

Arrays and For Loop

Wi o MW

DTADTAD TN D

Array

29.5
27.2
27.0
22.6
27.2
284
26.0
29.2
20.4
254

Value

=

=]

Wait (ms)

Upper bound

[Random Number (Range).vi|

30

:Lower bound

||

DBL ~

L




Array Functions in LabVIEW

f O\Search '\Customize"

Some of the most used Array Functions:

&

Array Size Index Array Replace Subset  Insert Into Array Delete From
Insert Into Array|

G 3

b

3

o
<

B8
+
oern

L)

2 Array Size
Initialize Array Build Array Array Subset Max & Min Reshape Array @E}

8 F

Sort 1D Array Sort 2D Array Shuffle 1D Array  Shuffle 2D Array Reverse 1D

F =

Sort 1D Array Array Max & Min
N B

|

R

SnE K

i
v
2

Search 1D Array Split 1D Array Rotate 1D Array  Increment Array Decrement
Element Array Element Index Arra
E @ éﬂf a ose 2D Array
Interpolate 1D Threshold 1D Interleave 1D Decimate 1D Transpose 2D
Array Array Arrays Array Array
iz
i

13

Array Constant ~ Array To Cluster ~ Cluster To Array  Array to Matrix Matrix to Array

=
+ b

Remove Unsorted Array Sorted Array Matrix
Duplicates Fro...




Array Functions in LabVIEW

N
Array
2955 A ; :
— - @ Array Size éﬂ[%
27.0| 2 DEL 13
26(=
27.2 - Aseay Sick Wait (ms)
84S 10
260
2922 Gl P
204(=
2545 .
00 - Ay Same code using some
=/ o 5= .
B A » Array Functions:
= 3
AlEs
3|2 :
= Array] Index Array] alue
» ol
m_-’ = DEL!
Wait (ms)




Array Functions in LabVIEW

Z

rray
[Upper bound [Random Number (Range).vi| Eﬁ
f I 3
[EL

£ & :
:Lower boundl 4‘&
i [oeL -]

0 29.5

27.2 [

27.0

22.6
T m » Same code using Build Array:

284

26.0 N

29.2 fray

— iz

[y

O+l
254 ‘
‘Uﬁ@‘ |Random Number (Range).vi]
<>
|Lower bound F‘E'ﬂ
?_Oé
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Writing/Reading to/from Files

File 1/C Context Help
L 0‘ Search .\ Customize¥ Write To Measurement File ~
Signals wesemees ? 4 Filename Out
7 G’ » ¥ Enable r—n» | Saving Dat
Ew i‘ﬁ;f ; [Q b N error in (no error) E i - aving Bela
> = » t
Write Delimited  Read Delimited | Write Meas File  Read Meas File : | DA?"“‘ T‘“': _I— Write To srrered
Spreadsheet.vi Spreadsheet.vi Write To ;:Ir::;:]e Measuvrement
ue 0 % O Measurement F!Ig
s ) K £ 8 File v
n.nn] @ [n.nnf . . .
Open/Create/ Close Fil F t Into Fil Scan F il Writes data to text-based measurement files (.lvm), binary
Rper; reFa.I OSERLC SLEBLIIALS CatlIOIURIIC measurement files (.tdm or .tdms), or Microsoft Excel files (.xIsx).
eplace File
Detailed help v
abc abc 0101 @ Eg < >
Write Text File Read Text File Write Binary File  Read Binary File Context Help
;ﬁ‘k 2.&2 Read From Measurement File ~
= Reset - 4 Signals
Build Path Strip Path File Constants Config File Vs ’ o y Enable - » Filename Out
: y Filename ~f i error out
. ' | error in (no error) see™===={" et - EOF?
: > ead From e
Tﬁ ﬁ MRead From Measurement [C)zsr;:f:zn
t .
TDM Streaming Storage/ Zip XML eas:i::men F'Ie
DataPlugin v
—— Reads data from a text-based measurement file (.lvm) or binary
m—“—";i @ measurement file (.tdm or .tdms).
Waveform File I/ Adv File Funcs el v

o GRER >




Writing Data to File Example

D save Data to File.vi Front Pane =] X
File Edit View Project Operate Tools Window Help |ﬁ
2 @ () I [15ptApplication Font ~ | §ov av v GH~ @|
~
[Temperature [*Cl]
29.8
Waveform Chart
1
1 T
| | | \ \ [
| \ a {
\ J, | ,"
/ { - .
s} | ‘,‘ \ _ [ 2 save Data to File.vi Block Diagram - m}
L f > \ /
g ‘l\ [ ‘I‘ \ ] ‘v‘ File Edit View Project Operate Tools Window Help
I} T I — ~ —— —_—
§ '\l | \ "l \ | S & O N G, 9 waF 1| 15ptApplication Font ~ | $ov Tav EHv Gy ?
= | ," \ \‘\. ‘l / |
\ | / —
",/ \ \ | / While Loop
\ |
|
e e T e e i
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time [s]
WitetoFile e Path
Off/On b C:\Temp\Measurement Data.lvm ‘ ‘ Stop ‘
\Waveform Chart ;
— Write To
& Measurement
Upper bound Random Number (Range).vi File
ﬁ Signals




Configuration

D Configure Write To Measurement File [Write To Measurement File]

Filename

C:\Temp\Measurement Data.lvm

Action
@ Save to one file
[[] Ask user to choose file
(®) Ask only once
O Ask each iteration
If a file already exists
(O Rename existing file
(O Use next available filename
(O Append to file
(@) Overwrite file

O Save to series of files (multiple files)

Settings...

File Description

=

File Format

(@ Text (LVM)

(O Binary (TDMS)

(O Binary with XML Header (TDM)
(O Microsoft Excel (xIsx)

Lock file for faster access
Segment Headers

(O One header per segment

(O One header only

(@ No headers

X Value (Time) Columns
(O One column per channel
(@ One column only

(O Empty time column

Delimiter
(@ Tabulator
(O Comma

Advanced...

E Measurement Data.lvm - Notepad

File Edit Format

b. 000000
1.001594
2.001337
3.001317
4.001559
5.002196
6.001362
7.003026
8.002598
9.002398
10.002888
11.003768
12.003981
13.004008
14.003504
15.004138
16.005764
17.005352
18.006839
19.007433
20.007692
21.007743
22.007911
23.007958
24.007974
25.009044
26.008271
27.010139
28.010462
29.011827
30.012472
31.012863
32.013056
33.012993
34.013140
35.013391

Ln1, Col1

100%

View

29.
.648784
.456651
.755452
.458333
.905123
.416508
.430767
.990906
.602676
.248436
.731012
.246761
.493864
.192153
.837061
.312345
.145735
.825087
.293456
.423525
.679159
.217986
.126910
.712505
.049445
.411481
.678767
.765302
.090533
.750384
.027428
.226903
.065785
.902042
.805836

Help
006466

Windows (CRLF)




Open Data from File Example

2 ope

File Edit View Project Operate Tools Window Help

rom Fil

2 & () I [15ptApplicationFont ~ | S Thav v @b~

File Path
A\Temp\Measurement Data.vm

Waveform Graph Plot0 [/

File Edit View Project Operate Tools Window Help
S ® N g, 2 va@ 1| 15ptApplicationFont ~ | $ov Wov EHv fag

L A
3
g
2
s
E
<
1200 202
r >

130|245 File Patﬂ [ d

140 212 N

E P »

20 Y R T T T R O e e 15.0 258 | ¥

0123456 789 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 = i ’

Time Read From
Measurement Datal
S File Convert from Dynamic Data GEzE
Signals E= ] - 7
L [lEL
v
= -




Configuration

D Configure Read From Measurement File [Read From Measurement File]

Filename

C:\Temp\Measurement Data.lvm

File Format
(@ Text (LVM)
Read generic text files
(O Binary (TDMS)
(O Binary with XML Header (TDM)

Lock file for faster access

Time Stamps
O Relative to start of measurement

(® Absolute (date and time)

Segment Size
Action (@ Retrieve segments of original size Samples
[J Ask user to choose file (O Retrieve segments of specified size 100
Generic Text File
Delirmit Sample data Read File Now
elimiter -
(@ Tabulator 0 29.006466 A
1.001594 25.648784
O Comma 2001337 22.456651
3.001317 27.755452
Start row of numeric data 4.001559 22458333
1 k2 5.002196 29.905123
" 6.001362 29.416508
[] First row is channel names 7.003026 26.430767
§ o 8.002598 22.990906
[]First column is time channel 9.002298 29.602676
Decimal Point 10.002888  21.248436
@ . (dot) 11.003768  22.731012
0. (comma) 12.003981 29.246761 v
’ e =
Cancel | | Help




Convert from Dynamic Data

D Configure Convert from Dynamic Data [Convert from Dynamic Data]

Conversion Input Signal
; Channel 0 B
Resulting data type
1D array of waveform A Channel 1 -

1D array of scalars - automatic
1D array of scalars - most recent value
1D array of scalars - single channel

2D array of scalars - rows are channels

Clmmlo mrmalae

Amplitude

v

Scalar Data Type

O] Floating point numbers (double)

OBoolean (TRUE and FALSE) -
2D array of doubles

7
"

o Co—

Sample Data

Cancel Help




Open Data from File — XY Graph

D 0Open Data from File and Plot2.vi Front Pane m]
File Edit View Project Operate Tools Window Help ’ﬁ
2 & (@ I [15ptApplication Font ~ | $ov igv i+ Eh~ ?\ -
~
File Path Data
F  C\Temp\Measurement Data.lvm I 00 200] +
10| 256
20, 25
XY Graph Plot 0
305 2) Open Data from File and Plot2.vi Block Diagram - O X
292 . = . = .
: File Edit View Project Operate Tools Window Help
282 e
272 D& O N @ 9% va@ | 15ptApplication Font ~ | §ov v EHv Lag 2
o 262 P
- =l
2 f
£ 252
E T
< 2
g File Path 4
pEE 8 |
2: E" )
212 = 8 )
205 Read From
012 aTS ST e 9 10 11 1215 14 15 16 17 18 10 20 21 22 2324 25 26 Measurement Datal
Time -F|Ie Convert from Dynamic Data [Ez=
Signals E= 1Y ~
B

Z

Index Arra
@) B 5
ol i

Index Arra
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usters

A cluster is a container where you can add different
controls and they can also have different data types

2 untitled 1 Front Panel

File Edit View Project Operate Tools Window Help D Untitled 1 Front Panel *
= 1 1 v | 9 w ,._._' hiv (8« = = = = =
> & @ I | 15pt Application Font l $ov av W5 @ File Edit View Project Operate Tools Window Help
. = icati v | B ov mov b @A$v
41 Controls Q Search o & () 1l |15ptApplication Font oY Tov v 29
Fuse Design System | 2
g Cluster
oH] ® S BESESESESESESESESESESESESE |
Numeric Boolean String & Path ! Numeric Boolean !
= — H 0| b
a= EH A% { - :
<1 Data Containers ! Strin !
Data Containers { 9 !
E] n » ! File Path !
] Array (Fuse Array - Numeric Array - String Cluster (Fuse ! !
Ring & Enum Design System) (Fuse Design ... (Fuse Design ... Design System) { b !
*l E |
=) : :
; Error In (Fuse ErrorOQut(Fuse T TTTT T T T T T T T T T T T T T T T T T T T T T T T T
Decorations Design System)  Design System)

Silver > I



Cluster Functions

2 untitled 1 Block Diagram *
File Edit View Project Operate

Tools Window Help

> ON g% e J‘|15ptApplication Font ~ | S~ o~ €9~ ag

<21 Functions
Programming

Comparison

2]
File I/O
2,

Synchronization

D

Report
Generation

[ET1]2]
c¥34]

Array

(&>

Boolean

Waveform

&

Timing

L 2
oy
Graphics &
Sound

Q, Search

2y

Cluster, Class, &
Variant

2

il

String
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Property Nodes

Every Program or Programming IDEs and Programming
Languages have Properties

Typically, you can either set the Properties from a
Configuration Window or you can set them from your Code

Typical Properties can e.g., be Color, Title, Text, Disable, ...

In, e.g., Visual Studio we have the Properties window where
we can set Properties for the selected object/control. These
Properties can also be set from the Code

In LabVIEW we can set Properties in the same way, i.e., we
can right-click on different objects — or we can set them
from code using so-called Property Nodes
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Basic Example

Setting a specific Property from Properties window
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Setting the same Property using a
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Properties Write/Read

Most of the Properties are both Readable and Writable
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Property Nodes Example

_l Measurement Data.txt - Notepad
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Chart Properties

You can set these settings either in the GUI or in code using Property
Nodes. Offset is typically set equal to zero (starting value on the x-
axis), while Multiplier is the interval between to values, e.g., if you
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You can also clear the Chart Data in code using .
the Property Node called “History” 2
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Project Explorer

D Untitled Project 1 - Project Explorer
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Project Explorer Example

It is good practice to use the Project Explorer when creating
your LabVIEW Applications.

[ seenere oo — o x| If you have worked with, e.g., Visual Studio, you should already
Fle Edit View Project Operate Tool: Window Heb | e familiar with the concept (in Visual Studio they call it Solution

I eSe| % e v | @& o Explorer).
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Executable Applications
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Debugging

* Debugging is the process of locating and fixing
bugs/errors in your computer program

* LabVIEW has powerful debugging techniques
for debugging your code

* The sooner you learn to use these debugging
techniques the better



Debugging Techniques
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Broken Run Arrow
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Probes and Probe Watch Window
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Use the Probe tool to check intermediate
values on a wire as a VI runs.
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State Machine in LabVIEW

* We will create a basic Application in LabVIEW
where we will use the “State Machine”
principle

* Using this basic principle, you can easily create

arger applications in LabVIEW

* |tis also easy to extend the Application with
new features




State Machine Example
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State Machine Example

D Dice Application using Sta

Machine.v ock Diagram — O
File Edit View Project Operate Tools Window Help
D& @ N G, 2 ba@ 7, [15ptApplication Font ~ | §ov Thav @D~ fag
~
While Loop
Ta] "Event Handler" ~pf
Event Structurel
= la[ [2] "Throw Dice": Value Change ~}
Source
Type
. . Time
Shift Regist CtiRef
OldVal
NewVal
Throw Dicel
TF




Block Diagram 1
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Block Diagram 2
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Block Diagram 3

D Dice Application using
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Block Diagram 4

D Dice Application using State Machine.vi Block Diagram

A

Initialization

File Edit View Project Operate Tools Window Help
D> & N g, 9 war@ 7, |15ptApplicationFont ~ | §o~ oy @B~ g
While Loop
T«[ “Plot Data" ~ P

|ﬁDice==

Event Handler




Block Diagram 5
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