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LabView programming |

Equipment needed: PC with LabView 8 installed. Lecture note for handy reference

r—s

§Fjﬁﬁ§f, : Pleaseread thelecture handout and find out answers to the following
guestions. It will be even better if you can get acquainted with the LabView

environment beforeyou comein for thislaboratory session.
What isa Front panel and what isthe Block diagram?

What isthedifferencebetween a For-loop and a While-loop?
What isan VI and what isa SubV1?

What isatunne in theloop structure?

What is dataflow programming?

What isa Case structureand what is a Sequence structur e?

© 0~ 0w DN

Notes:

1. Please create the following subdirectory in the hard disk: C:\temp\B94522xxx& B94522xxx, where
B94522xxx& B94522xxx are the id numbersof the members in your group. Save your work in this
directory for marking.

After you finish each experiment, please ask the Teaching Assidant to verify it.

In each experiment, follow the step by step guidelineto complete your VIsand save them into your
directory for later use and grading purpose.

w N

Experiment 1 — Convert °C to °F and K.

Experiment 2 — Create and make use of a SubVI.
Experiment 3 — Number matching and time to match .
Experiment 4 — Simulate a data acquisition task.

gk bdRE

Experiment 5 — Analyzing Logged Data
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Experiment 1 — Convert °C to °F and K

Complete the following stepsto create a VI that takes a number representing degrees Celsius and converts it
to a number representing degrees Fahrenheit and also in Kelvin(absol ute temperature).

Front Panel

3.

a

>

<o oo

1. Select File»New to open anew front pand.
2.

(Optional) Select Window»Tile Left and Right to display the front panel and block diagram side by
sde.

Create anumeric digital control. You will use this control to enter the value for degrees Centigrade.
Slect the digital control on the ControlssNumeric Contr ols palette. If the Contr ol s palette is not
visible, right-click an open area on the front panel to display it.

Move the control to thefront panel and click to placethe control.

Typedeg C insidethe label and click outside the label or click the Enter button on the toolbar. If
you do not type the name immediately, LabVIEW uses a default label. Y ou can edit a label at any time
by using the Labeling tool.

Create anumeric digital indicator. You will use thisindicator to display the value for degrees
Fahrenheit.

Slect the digital indicator on the Contr ol s»Numeric | ndicator s palette.

Move the indicator to the front panel and click to place the indicator.

Typedeg F insidethelabel and click outside the label or click the Enter button.

our front panel should now look something like:

deg F

-\.@ E
;IZE.III 77.00

Carry on to add afurther display for the absolute temperature.

LabVIEW creates corresponding control and indicator terminals on the block diagram. The terminals
represent the data type of the control or indicator. For example, a DBL terminal representsa double-
precision, floating-point numeric control or indicator.

Note Control terminals have athicker border than indicator terminals.

Block Diagram

1. Display theblock diagram by clicking it or by selecting Window»Show Diagram.

Note: Block Diagram terminals can be viewed as icons or asterminals. To changethe way LabVIEW
displaysthese objectsright click on aterminal and select View As Icon.

Murneric Mumeric
» e

o Wiew As Icon

Properties
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2. Select the Multiply and Add functionson the Functions»Numeric palette and place them on the
block diagram. If the Functions palette is not visible, right-click an open area on the block
diagrlamto display it.

3. Select the numeric constant on the FunctionssNumeric palette and place two of them on the block
diag;am. When you first place the numeric constant, it is highlighted so you can type a value.

4. Typel.8 inonecondantand32. 0 intheother.

If you moved the constants bef ore you typed a value, use the L abeling tool to enter the values.

5. UsetheWiring tool to wire the icons as shown in the previous block diagram.

e To wirefrom oneterminal to another, usethe Wiring tool to click the first terminal, move
the tool to the second terminal, and click the second terminal, as shown in the following
illugration. You can start wiring at either terminal.

e Youcanbendawire by clicking to tack the wire down and moving the cursor in a
perpendicular direction. Pressthe spacebar to toggle the wire direction.

e Toidentify terminals on the nodes right-click the Multiply and Add functions and select
Visble Items»Ter minal sfrom the shortcut menu to display the connector pane. Return to
the icons after wiring by right-clicking the functionsand selecting Visible Items»

e Terminal sfrom the shortcut menu to remove the checkmark.

e When you move the Wiring tool over a terminal, the terminal area blinks, indicating that
clicking will connect the wireto that terminal and atip grip appears liging the name of the
terminal.

e Tocancel awire you garted, pressthe <Esc> key, right-click, or click the source terminal.

e Fromtimeto time, back up your work by savingthe VI in C:\temp\Bxxxxxx& Bxxxxxx

When you finish the degC to degF part, your block diagram should ook somewhat like:

eg
. Deg Fl
‘2sh
I> |> b123]
1.80 32,00

Go on with the absol ute temperature part.

6. Enter anumber in the digital control and runthe VI.
d. Usethe Operatingtool or the Labeling tool to double-click the digital control and typea
new number.
e. Click the Run button to run the VI.
f. Try several different numbersand runthe VI again.
7. When completed, save your VI and name it “temp convert.vi” for later use.

8. Didyou naticethat your conversion run only once after you pressthe run button. Try to use the
loop structure make it run continuously so that whenever your input degC is changed, the outputs
follow. You can al0 try to play around with different indicatorsand controls (dials slider etc.).

9. Saveyaur final versionas“C to Fand K converson.vi”

End of Exercise
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Experiment 2 — Convert your VI in experiment 1into a SubVIand make use of it

Front Panel

Open your “temp convert.vi”” and select front panel.

Right-click the icon in the upper right corner of the front panel and select Edit Icon fromthe
shortcut menu. The Icon Editor dialog box gppears.

A

3. Double-click the Select tool onthe left side of the Icon Editor dialog box to select the default icon.
4. Pressthe <Delete> key to remove the default icon. S
5. Double<click the Rectangletool to redraw the border. | ta s
6. Create your own icon. An example isas follows: G
£oF (3 16 Colors
a Usethe Text tool toclick the editing area = oo
b. TypeC andF. I: — F il
c. Double-click the Text tool and change thefont 286 Coloe x|
to Small Fonts m Carcel_|

d. Usethe Pencil tool to create the arrow.
Note To draw horizontal or vertical straight lines pressthe <Shift> key while you use the Pencil tool
to drag the cursor.
e. Usethe Select tool and the arrow keysto move the text and arrow you created.
f. Select the B& W icon and select 256 Colors in the Copy from field to create a black and
white icon, which LabVIEW usesfor printing unless you have a color printer.
0. When the icon iscomplete, click the OK button to closethe Icon Editor dialog box. The
icon appears in the upper right corner of the front panel and block diagram.
7. Right-click the icon onthe front panel and select Show Connector from the shortcut menu to
define the connector paneterminal pattern.
LabVIEW slects a connector pane pattern based on the number of controls and indicators on the
front panel. For example, thisfront panel hastwo terminals, deg C and deg F, so LabVIEW selects
aconnector pane pattern with two terminals.
8. Asdgn theterminalsto the digital control and digital indicator.
a Select Help»Show Context Help to display the Context Help window. View each
connection in the Context Help window as you make it.
b. Click the left terminal in the connector pane. The tool autometically changesto the Wiring
tool, and the terminal turns black.
c. Click the deg C control. The left terminal turns orange, and a marquee highlightsthe
control.
d. Click an open area of the front panel. The marquee disappears, and the termina changesto
the data type color of the control to indicate that you connected the terminal.
e. Click the right terminal inthe connector pane and click the deg F indicator. The right
terminal turns orange.
f. Click an open area on the front panel. Both terminalsare orange.
g. Move the cursor over the connector pane. The Context Help window shows that both
terminal s are connected to floating-point values.
9. Saveyour VI as“temp convert subvi.vi” for later use.

End of Exercise
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Experiment 3 — Number matching and time to match

Complete the following stepsto build a VI that generatesrandom numbersuntil the number generated
matchesa number you specify. The loop count terminal records the number of iterations before a match
occurs.

1. Open anew front panel.
2. Build the following front panel and modify the controls and indicators as shown and described in this
exercise.

B! Mumeric Froperties: Numeric
NLII'I'I|:IE'-'I' t':' Matl:h Zurrent NLII'I'II:‘EI" Appearsnce  DataRange | Format and Precision | Documentation | Data Binding EI
%
EE
r,J|5n 0 |
™ Representation
L. ) ) Default value
*digital contral* *d'gftj"l indicator® f.0000
Data Range Precizsion =0 !
[ Double precizion

— Use Default Range
Max = 10000 Minimum

Inc=1 # af itarations Jo.0000 | Coerce |
Crafault = B0

Cak of Range -= Coerce 1] [10000.0000 ! Cosroe H

Precision =0

COut of range action

*digital indicatar®

I
Precision =0 il [ Coercetonearst |

The Number to M atch control specifies the number you want to match. The Cur rent Number indicator
displaysthe current random number. The # of iterations indicator displays the number of iterations before
amatch.

Use the Data Range option to prevent the user from selecting a value that is not compatible with arange or
increment. Y ou can ignore the error or coerce it to within range. Complete the following stepsto set the
range between 0 and 10,000 with an increment of 1 and adefault value of 50.

3. Right-click the Number to M atch control and select Data Range from the shortcut menu. The Data
Range dialog box appears.

4. Remove the checkmark fromthe Use Defaults checkbox, select the options as shown in the following
dialog box and click the OK button.

5. By default, LabVIEW displays numeric controls and indicators in decimal notation with two decimal places,
such as 3.14. Use the Format & Precision option to change the precision or to display the numeric
controlsand indicators in scientific, engineering, or hour/minute/second notation. Complete the following
stepsto change the precison to 0.

6. Right-click the Current Number indicator and select Format & Precision from the shortcut menu. The
Format & Precision dialog box appears.

7. Type O inthe Digitsof Precison text box and click the OK button.
8. Repeat steps7 and 8for the # of iter ationsindicator.

9. Build the following block diagram. Try to locate the corresponding nodes from the relevant palettes. Use
context help (Crtl H) whenever you need explanation on the use of the nodes

10, Place aWhile Loop on the comparison part of your program as shown.
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Found To Mearest|

B b *

10000.00

F

urnber ko Matkch Increment]

+1 ]

* i skarts at 0 so
increment by 1 #

The blue square that appears on the While L oop border iscalled a tunnel. Tunnels feed data into and out of
gructures. Data pass out of a loop after the loop terminates. When atunnel passes data into a loop, the loop
executes only after dataarrive at the tunnel.

The loop executes while no match exigs. That is, the Not Equal ? function returns TRUE if the two
numbers do not match. Each time the loop executes, the iteration terminal increments by one. The iteration
count passesout of the loop upon completion. Thisvalue increments by one outside the |loop because the
count startsat O.

11. Savethe VI as“Match.vi”.
12.Test run your VI by changing the number in Number to M atch.
13. Modify the front panel asfollows.

rurmber ko Match Current Mumber
’_r) 50 a
*digital control* *digital indicator*
Fepresentation - > [32 Representation -= 132
[ata Range . .
Min = 0 # of iterations
Max = 10000 0
Inc =1 a. Change Number to M atch, Current

*digital indicator*
Representation -= I32

Time to Match

0000  sec|

*digital indicatar®
Representation -= DEL
Digits af Precision -= 3

Cut of range -> Coerce Number, and # of iter ationsto 132

representation.

b. Change Time to Match to DBL
representation and 3 digits of precison.

14. Modify the block diagram as follows.
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Perform fuko Makch, wi a P| acea Sequence dructure
located on the
et initial time Current Mumber Functions»Str uctur es palette.
Find out the use of a Sequence
ek Court () ssrsucture
= l [ of iterations b. Right-click the structure border
e and select Add Frame After
Increment from the shortcut menuto add a
*i skarts at 0 f
50 increment by 1% rame.

EN=N=E= || c. Place the Tick Count (ms)
Get final time, Compute kme delay in seconds, functi on Iocated on the
Functions»Time& Dialog
palette. Thisfunction readsthe
current value of the operating

system clock and returnsthe

value in milliseconds.

1000,00

OO0000000000000000000000000000000010

6. Display the front panel, test runyour VI by entering a number in Number to M atch, and run the VI.

In frame O, the VI executesthe While Loop while Current Number does not match Number to Match. In
frame 1, the Tick Count (ms) function reads the operating system clock. The VI subtracts the new value from
the initial time read and returns the elapsed time in seconds.

7. Savethe VI as“Match timevi”.

End of Exercise
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Experiment 4 — Data Acquisition simulation

In this experiment, we simulate the acquigtion of atemperature source by using a random number. We will
display the data on a waveform screen in real time. We also logged the data and write it to a file for later use.

Front Panel

1
2.

Open anew VI.
Build the following front panel.

Temperature daka M Select a waveform
chart onthe Controls»
Graph Indicator s
palette and place it on the
front panel. The
waveform chart will
display the data in real

DegC

DegF

Time delay [ msac)

Temperature

v ] ) e
o s 1000 time. Giveit the correct
labels and min./max.
valuesfor the x and y-
0-} ] aXe€s.
243 266

Time {sec)

Block Diagram

3.
4.

0o ~N

Select Window»Show Block Diagram to display the block diagram.
Enclosetheterminalsin a While Loop asfollows

emperature data

Em

M ake the necessary connectionsto let the random number generator generates atemperature in the
range O to 200 °C.

Suppose the temperature generated isin °C. Add some selection logic to let the toggle switch
choose whether we want to display °C or °F . Y ou can make use the subVI “temp convert
subvi.vi” in experiment 2.

Test runyour VI at this stage and note the reault.

Add a time delay that can be controlled on the front panel in unit of millisecond. Try different
valuesfor the millisecond delay and run the VI again. Notice how this affects the speed of the
number generation and digplay.

Test runyour VI again and save it as “data gen.vi”.
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10. Now add the part on the right of the above diagram (in broken line box) to display the mean, max
and min. value of your data. In the meantime, write the datato adatafile.

11. In linking the input of part B to that of part A, you need a tunnel inthe while loop. Enable auto-
indexing of thistunnel. Auto-indexingallow the signalsto be put into successive cells of an array.

12. Note that the mean, max. and min. functions takes on an array. Dataflow in an array is represented
in athicker line.

13. When you add the write to file node, a““convert from Dynamic Data” function will be
automatically inserted. Data generated or acquired from instrument will be changing and are
known as Dynamic Data, in contrast to the Satic data in a numerical constant.

14. Display thefront panel and teg run your VI

15. After pressing STOP a dialog box will appear. Enter the name of the file to save the spreadsheet.
Values will also be displayed in the mean, max and min. box. Record these value for later use.

16. Open the spreadsheet file to make sure the file was properly created by using Notepad.

17. Saveyour VI as“data logging.vi”

S ﬁ-éét B
| MEAN LE:

max value

Temperature data

‘ﬁ
*” D
DELES

TF

Inin value

Timne Delay
v Delay Time (5)
kerror in (no error)
errar auk ¥

\Wiite To
Measurement
File
u Signals
* Cammenk
¥ Enable
Ferrorin {no error)
v File Mame
» Reset
error out ]
File Mame Cuk »

m\

End of Exercise
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Experiment 5 — Analyzing Logged Data

Block Diagram

1. Create the following block diagram

4

|

k

b A

Read LabWIEW
Measurement ignals

File ]
Signals b
==

Place the Read LabVIEW M easurement Hle Express VI located on the Functions»l nput palette.
Configure the VI to ask the user to choose the fileto read and change the delimiter to Tab

Right click on the Sgnals Output and choose create graph indicator

Test runthe VI

Compute the max., min. and mean valuesfrom this logged data. Compare them with the values you
get in the last experiment.

Savethe VI as“Read and analysisvi”.

DUTAWN

~

End of All Exercises

Anouncement

LabView Lab Two will consist of the following:

1. Writing a Function Generator VI. The output will be converted into analogue
voltage and displayed on a hardware oscilloscope.

2. Writing an Oscilloscope VI and use it to display the output from a hardware
function generator.

3. Writing a Mechanical Properties Testing VI to interface with a desktop universal
testing machine.

You can try to explore possible functions and techniques for these Vis or even
build up part of the Vis first before you come next week.
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