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Itasdi  §ta je LabVIEW?

* Laboratory Virtual Instrumentation Engineering Workbench
» Graficko programsko okruzenje (G programski jezik)

LabVIEW Code Function Pseudo Code
in 1 function average (in1, in2, out)
S FE |> I> L {
— out = (in1 +in2)/2.0;
‘z3p 2.0 }

* National Instruments (Austin, Texas)
e 1986. LabVIEW 1 m—ie=— )(018. LabVIEW 2018
* OSNOVNA namena:

VIRTUELNA instrumentacija za MERENJE i UPRAVLJIANJE
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Itasdi  Zagto LabVIEW?

e Usteda u vremenu pri dizajniranju i korekciji aplikacije

* Primer: brza izmena programa prilikom intrakardijalnog snimanja u
operacionoj sali

Sonda za EKG

Sonda za pritisak | B !!

AN Wy

Signali sa obe sonde se i snimaju i prikazuju.

Istrazivanje: dr Milo$ Kosti¢ , dr Matija Strbac, dr Milan Dobrié
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Itasdi  Zasto LabVIEW?

e Podrzava hardver National Instruments-a,

ali i drugih proizvodaca

* Dostupan za razliCite operativne sisteme
 Kompatibilan sa drugim programskim

jezicima

* Bogata biblioteka funkcija
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Primeri komercijalne primene

e

Pregled defekata na formiranoj rolni kartona.
Off Line Rezim.

ja _J

R TR

* LabVIEW.
* Industrijske firewire kamere

Statistike defekata za tekucu rolnu kartona. » Standardni reflektori
* Upravljanje i pregled

Doy . - Simbolicki prikaz defekata za . .
Glavni racunar: N tekuc¢u rolnu kartona. rezultata sa bilo koje
eUpravljanje sistemom za ° .. .
detekciju defekata. X lokacije u fabrici.
ePregled trenutnih defekata. )

eRazliCite statistike pojave

defekata.

1z doktorske disertacije Marka Barjaktarovi¢a
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Itasdi  Primeri komercijalne primene

Cil] projekta: Unapredenje akvizicije, arhiviranja i obrade studija sa analognih gama kamera zamenom starih ili

nefunkcionalnih racunarskih sistema.

GammaKey sistem

Benefit:

* Odlaganje kupovine novih skupih digitalnih gama makera i njihovih
raCunarskih sistema

* Sprecavanje odliva medicinskog kadra u druge oblasti medicinske slike

* Naucni napredak zahvaljujuéi mogucnosti implementacije novih medoda
u obradi slike

1z doktorske disertacije Milice Jankovié¢
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Itasdi Organizacija fajlova — Project explorer

B3 Fiight Delaysivproj - ProjectE. — O X File>>Create Project...>>Blank Project
fFiIe Edit View Project Operate Tools Window Hel
Y=L ELY:ITE

— LabVIEW fajlovi:
[F Frc Fahe oy * LabVIEW projekti -> .Ivproj

=N
1 I reenaae * Virtual Instruments (VI) -> .vi
.1-‘ Build Specifications
‘8 e | Virtual folder (Snapshot)
(i oY . nije identiCna organizacija kao na disku
| - lmpp::t : Folder (Auto-populating)...
| Hyperlink...

Find Project ltems...

—n | Auto-populating folder

Expand All
Collapse All

identi¢na organizacija kao na disku

Help...
Properties
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Itasdi  Komponente VI-a

E Untitled 1 Front Panel on Flight Delays.lvproj/My Computer

File Edit View Project Operate Tools Window Help

& & () 11 |15ptApplication Font ~ | §ov v v @b~ *| Search
Icon/connector pane
EUmitlecHBluckDiagramuﬂFIighiDeIays‘varDijyCcmputer = m} X |
File Edit View Project Operate Tools Window Help
S& @ N P 29 wa@ [ 15ptApplicationFont v | Sov dfav EDv iy *| Search 3 9
~
Front panel

Block diagram

Flight Delays.lvproj/My Computer] <

Flight Delays.lvproj/My Computer < >




Front Panel

E Untitled 1 Front Panel on Flight Delays.vproj/My Computer * =] O
: File Edit View Project Operate Tools Window Help
o & @ I |15ptApplicstion Font = | Sov “ov v & *| Search aQ P
Kontrole — ulazi Waveform Chart Potd [N/
| 10
e I, Window toolbar
il 3
0
E
<
-10- I \
.. . 10 A N
Paleta kontrola i indikatora ’ e Indikator — izlaz
View >> Controls Palette o
o e
Flight Del:
B Search Customize¥ P 1 ‘5 8
|¥ Modemn 0 g 4 10 1
g Visible Items >
][1_32?1 L 1) % . N Find Terminal
Numeric Boolean String & Path 4 QO search “\ Customizev Change to Control
Change to Array
”ﬁﬁ Eﬂ - Ve, . . M k T M
o L] [I Razli¢iti stilovi = © 0 =il
A 1! able 13 . oa .
_ p ko ntro | a | Push Button Rocker Vert Rocker Description and Tip...
0w . . Create »
, % [ indikatora @ » ‘ Replace >
Rog st cotnes b Round LED Horizontal Vertical Toggle Data Operations »
_— —_— — | Toggle Switch Switch Advanced »
8% 0 ‘j Fit Control to Pane
Variant & Class Decorations Refnum 4 Qserch A Customizer T Scale Oliject with Pane
| Silver Sustch RA:apt T:t::urce X
I System presentation
> Classi = — = Osobine Display Format...
|» Express String Control String Indicator Combo Box Stop Button Add Needle
I» NET & Activex kontrola i .
| Selecta Control... e ' . )
I+ Robotics _ Razliciti tipovi , TextLabels
I» Vision Ele P:II; 'ﬁIg Path
. ontrol ndicator ko ntro | a | chpertwes




Block Diagram

[ untitied 1 Block Diagram * -
ile Edit View Proje rate  Tools  Window Hel

S® @ N P 2 va@ 7| 15ptApplicationFont v | Fov Tav AH~ Hag ol Search

4
Window toolbar
Zica (wire)

Numeric
Kontrole ———» 'I'"_a?:bj \ umeic 2
> bz «— Indikator
['S (gt
Konstanta Funkcija
----- *®>---- Broken wire —> greska u kodu

Razlicitim tipovima podataka odgovaraju razlicite boje

Zice, a debljina Zice odgovara dimenzijama.

Floating-point Integer String Boolean

Scalar
1-DArray —
2-DArray

Paleta funkcija
View >> Functions Palette

0\ Search ‘\ Customize¥

| Programming

= [Tz =
E= gae 1
Structures Array Cluster, Class, &
Vaniant
123 '
[ 3]
z = -

=
c
3
@
3
&)
@
S
o
&
5
&
)
5
a

Comparison Timing Dialog & User
Interface
§ s
File I/O Waveform Application
Control
fo L
.77 J
Synchronization Graphics & Report
Sound Generation

| » Measurement |/O
| » Instrument I/O

| »  Mathematics

| » Signal Processing

| ¥ Data Communication
| » Connectivity

| » Control & Simulation
| ¥ Express

| » Addons

| SelectaVi..

| » Real-Time

| ¥ FPGA Interface

| » Robotics
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Itasdi  Jcon/Connector pane

Slika Sub VI-ja definisana od
strane korisnika

Definisanje ulaza i izlaza Sub VI-ja

= X |
— X Is
Y Function
*| Search 4, (@
S !—,“'EHF" -~
*| Search 1, P Blb 1
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Itasdi Pomodé

1. Context Help -> Pozicionirati se miSem iznad funkcije i pritisnuti Ctrl + H

Numeric

EE Numeric 2

L> b [i23]
r—
- t:iled help <
2. Help >> LabVIEW Help ...
3. Help >> Find examples... - veliki broj primera
4. Controls i Functions Palette -> Search
Q) search )% Customize¥ QSEarch ‘\Custumiz&'

5. Quick Drop — poziva se pritiskom Ctrl + Space (brzo pronalazenje
kontrola i funkcija)



Innovative Teaching Approaches in development of Software Designed Instrumentation and its
application in real-time systems

Itasdi

Dataflow programiranje

Cvor (funkcija) ée se izvrsiti
tek kad su dostupni svi

njegovi ulazi.
MNumber 1
DBL B Result
b D » i1
MNumber 2
DBL b 5000

Cvor (funkcija) daje
informacije terminalu
tek kad je zavrsio svoje
izvrSavanje.
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Itasdi

Dataflow programiranje

Acquire Data
; R
» » FARY
» 3
DAQ Assistant Statistics
data » & Signals Arithmetic Mean
error out .mm.-._E Arithmetic Mearpeoeeesmmeaeab) HEL | |
error in (NO erroi
error out »
/ Waveform Graph
&
L »
: '
4 >
.. Write To
Kojim redosledom se v | g
izvrSavaju funkcije? File
Signals
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Itasdi Dataflow programiranje

Analyze Data Visualize Data
; ‘ .
> b of i
K x
DAQ Assistant Statistics
data » F Signals Arithmetic Mean
error out »mui Arithmetic Mear » memesmeoomochy 51 ||
P Error in (NO errol
error out »
Waveform Graph

3 =]

»

»
'
/ > =
» »
Write To
Signal greske / Measurement
obezbeduje siguran File
redosled izvrSavanja Signals

error in (NO errol

b
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Itasdi  Alatke

Alatka za programiranje: Programming Tool — View >> Tools Palette

Tools @
|

Rucdni izbor alatki

ﬁ
R

@ | 4
& |mf

IPI
N\

—
Q
g
7

&

Automatski izbor alatki

i
N8

@ |4
@

N

[ Untitied 1 Block Diagram *

File Edit View Project Operate Tools Window Help

S & N Y 2 wa@ o |15ptApplicationFont ~ [ 3o+ g~ ﬁ,‘a@p

B

Clean up Diagram

Numeric

:D IBL
Clean Up Wire
Create Wire Branch
Delete Wire Branch
Visible Items »
Insert >
Numeric Palette »
Create
Probe
Custom Probe »
Breakpoint »
Description and Tip...
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Itasdi  Tjpovi podataka

Numeriéki tip pOdata ka String Control String Indicatur
| | Stringovi
Numeric Control MNumeric Indicator | |
I".T'I
[0 il .Jo I] String Control String Indicator
ibe
Integer R - String Constant
esult Empty String Constant
== ¥DEL]
Tab Constant End of Line Constant
Double
[DEL ¥ Coercion dot — implicitna konverzija
Enumeratori Boolean tip podataka
Measurement
Measurement , " .
— Boolean - Switch True Constant
| Volt ] TF T
{' I oftage l ';en:\:erature Boolean - Switch  Boolean - Latch | _LE
esistance
son.]
Measurement ML { W sor Boolean - Latch False Constant
o8 [
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Itasdi

Debagovanje programa [
Najceséi razlozi za nemoguénost pokretanja Vl-a:

* Povezivanje dva razlicita tipa podataka ¢ Funkcijama nisu povezani svi ulazi

Input X
DBL b i
PDBL
Boolean Strlng & eror list - t =
(TEl - - -9 - - -[p
- EI ltems with errors
[ Untitledar
. . ] M errors and warnings ow Wamings []
* Povezivanje dve kontrole (ili indikatora) L e —
Input A =

| DBLH - === =ccca- > Z B Details

1 One or more required inputs to this function are not wired or are wired incorrectly. A
I Show the Context Help window to see what the connections to this function should

1 be.
1

1
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Itasdi  Debagovanje programa
1.  Execution Highlighting — pracenje vrednosti u toku izvrSavanja programa

':E:l File Edit View Project Operate Tools Window Help
PR @N ¢TI

MNumeric Control
|LB10.00E+ O Numeric Indicator

2. Breakpoint

{3 glavni_program.vi Block Diagram *
File Edit View Project Operate Tools Window Help

!\Iu_n_'u_zﬁc Control : i i i EE
|LDBLE |> Numeric Indicator “» @ 1] @ LPDl'E’ ot
% pobl

:.5'

r{"a 5 & | ’h_\_lyrlpg__r_ic kontrola

2 1's|4)] Breakpoint | Sfoso

@"*B’ 7 Lormei] . Mumeric - indikator
=1y B




Innovative Teaching Approaches in development of Software Designed Instrumentation and its
application in real-time systems

Itasdi  Debagovanje programa
3. Single Stepping — debagovanje korak po korak kroz funkcije

kol [B] [of]

4. Probe _
[ Probe Watch Window = O P4
?l‘j :g ?| |« Probe Display
Probe(s) Value Last Update A
= Untitled 1
[1] Probe | 5.000E+0 28.2.2018. 17:10:24 5

W

* 5. Retain Wire values - ako je ukljuCeno ostaje vrednost na “Zici” nakon izvrsavanja programa i
moze se prikazati pomocu Probe.

| [ ntitied 1 Block Diagram * - O

|Fi|e Edit View Project Operate Tools Window Help
I o & W -ﬁ'@hulﬁ' 1 | 15pt Application Font + | 3o~ o~ &9~ gk | Search 4
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