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PROGRAMSKI PAKET LabVIEW




PREGLED KURSA

e Upoznavanje sa LabVIEW-om

o Karakteristike, Block Diagram, Front Panel,

Dataflow nac¢in programiranija

o Realizacija jednostavnog programa

e Debagiranje

e Modularnost

o Detlje

e Nizovi, klasteri, graficko prikazivanje podataka

e Strukture grananja

o if...then...else, case...
o Event Driven programiranje

e Stringovi

e Rad sa fajlovima

e Programska kontrola korisnickog interfejsa

e Sekvencijalno programiranje i masina stanja

e Lokalne promenljive

e Komunikacija izmedu petliji (race condition), redovi (queue)

e Sabloni programirania

e Akvizicija i generisanje signala

e Priprema projekta za distribuciju

e Distribucija aplikacije




LabVIEW - Laboratory Virtual Instrumentation Engineering Workbench

* LabVIEW omogucava:
* razvoj uredaja i sistema i njihovo testiranje,
 realizaciju akvizicije i obrade mernih rezultata,
* izradu celokupnih kontrolnih sistema (SCADA).
* Jednostavna i efikasna izrade cele aplikacije.

* Sveprisutan.
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LABVIEW

* Podrzan na velikom broju platformi.
* Lako se povezuje sa brojnim programskim jezicima.
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LABVIEW - Uvod

Paralelno izvrSavanje.

LabVIEW
. R e L || Dataflow programming
| e 1 Result 1
. | | r > ) b {BDBL ]
.. Number 2

-@_

Result 2
LLL [ _' ¥DBL]
S I Number 4
* doe s rod itclude cod'e to gereraie LF @ |

Selector for what code gets executed on certain states.

. . |"Run” . State Machine will
ShikRegiserv § | Running. -0 end when the stop
carry lh|e state : condition of the
WCIOSS op . <Code for the : loop becomes true.
iterations current state>

+ nitialization ~| <+

State for the next iteration.

Initial state for the
State Machine.
This state machine has 3 states.
1. Initialization .
o Run State machine.
3. Finished

The typical variable used for a state machine is the “Enum”. This allows you to a set have
predefined values, and so it more accurate than using text/strings.




LABVIEW - Uvod
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File Edit View Project Operate Tools Window Help %
“1} |@| (‘?'IEI | 15pt Application Font |~ H Eo ”‘:I]E' ”g' | *| Search ey ” %)| =

Sine and Square Waves

Signal frequency

Sine Wave Squre Wave

| a0e 40+ f
] = = . |

30.—;' 207 E' :

zo—l m—:| .5

* Front panel - interakcija korisnika
sa aplikacijom:

107
i |

- Indikatori - prikaz rezultata
obrade,

Sine Frequency

m

. 10 15 20 25 3 -
0 N - Kontrole - zadavanje
SquaeFrequency parametara.

1520 25 3
10 . 30 5

Ll
5
1:3;\’- h Ny, 0

i] 1t = —
Sine Wave
B [
Sine Frequen N
: e ’S' . I' Sine and Square Waves
0 IMUIate signa =
‘;s y Sine e
Squre Wave = I W
' | Syt &
L] _— 1 AT - Spectral b
Blok diagram - programski kod : = | s |
likaCi.e Square Frequency |v d i Signals = Write To
. i 4 o
ap ] 2 Simulate Power Spectrum 585 Measu_rement
Sy Signal2 7 File
- Square Hed SIQ\I:IE|S
Present
stop
B .
m TF
]




LabVIEW - pokretanje

| 2]
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File Operate Tools Help

& LabVIEW 1~ = D
Create Project. | Open Existing |

Show | Al - |
Blank Project Tempersture Logger (Exd).vi

i e

Fower Spectrum with LabWIEW wi
Fower Spectrum Measurement vi

FFT and Power Spectrum Linits vi

Convert Amay to Grayscale Image 2001w .

test.wi
Cilindar vi r
Q)| Fikeet D= mndl Bilct-ciere . Community and Support . |4 Welcome to LabVIEW
Connect to devices and expand the Farticipate in the discussion forums or Leam to use LabVIEW and uporade
tunctionality of LabVIEW, request technical support. from previous versions

| @ LabVIEW News | Thirk You're Ready forthe CLD Exam?




LabVIEW - pokretanje
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| Choose a starting point for the project:

All
Templates
Sample Projects

.. Blank Project Tamplzizs
@ Creates a blank project

s Blank VI Templaizz
ﬂ Creates a blank VI

Simple 5tate Machine Tempizies
% Facilitates defining the execuficn sequence for secitions of code. More Information

Queued Message Handler Templates
>0 Facilitates multiple secticns of code running in parallel and sending data between therm. More
Information
Actor Framework Templsies
Creates an application that consists of multiple, independent tasks that communicate with each other.
This template makes exensive use of LabVIEW classes. More Information
b Finite Measurement Sampls Frojects
ncefe) Acquires a finite measurement and provides options Tor exporing the measurement to disk. This sample
projectis based on the Simple State Machine template. More Information
Continuous Measurement and Logging Zsmpls Frojects
Acquires measurements continuously and logs them to disk. This sample project is based on the
'ﬁﬂ i t ti I dil them to disk Th I ct d onth
Cueued Mezsage Handler template. More Information
Feedback Evaporative Cooler Sample Frojects
,___ Implements an evaporative coaler with hot-swappable hardware, controllers, and user interfaces. This
sample project 1s based on the Actor Framework template. More Information

o Continuous Measurement and Logaging (NI-DAGQmMX) Ssmols Froiscis
L%

Additional Search

fori e} Implements a continuous data acquistion application using NI-CrAGmx More Information

Finita Mpasuremant (MILNADOMyY S=mnls Doniaric

Finish | | Concel || Help




LabVIEW - pokretanje

19 Untitled

File Edit View Project Operate Tools

[k=N=1" I

| Items |ﬁi§ /

= &l Project: Untitled Pru-j‘ey
=+ B My Computer

'%_::" Dependencies <

'é Build Specifications

I

Project Explorer

Project root - sadrZi sve komponente projekta, ime
odgovara imenu projekta.

My computer - platforma za izvrSavanje projekta.

Dependencies - Sadrzi VI-eve i druge fajlove koji su
potrebni za izvrSavanje projekta na zadatoj platformi.

Build Specification - Konfiguracija za kreiranje exe
verzije, stand alone aplikacije (installer-a), i drugih
distribucija projekta.

| Add New VI - Virtual Instrument
File Edit View Project Operate Window

Iterns | Files

Tools

=&l Project: Untitled Project 1
8 S v N
Dependenc
i Build Speci Export Sniual fajeet
Irnpaort 3 Control
Lib
Add ol
Wariable
Find Project ltems... Class
Arcanige By > XControl
Expand All MT-NAC Y Task




LabVIEW - novi project
Pubampernr ¥ T T WS WEEES A el

Browse | Search DoubFe click an mmp[e to. open it. Information
Brouios acconlingio IE Butldrng User Interfaces
@ Task 2 Communicating with External Applications
(2l Control and Simulation
D Directory Structure ) Distributing and Documenting Applications
[l Favorites

2 Fundamentals

=) Hardware Input and Output

= Industry Applications

[ Most Recent

3 Metworking

) Mew Examples for LabVIEW 2003
) Mew Examples for LabVIEW 2010
[ Mew Examples for LabVIEW 2011
(2] Mew Examples for LabVIEW 2012
[Z Optimizing Applications

__] Printing and Publishing Data Requirernents
("2} Programmatically Controlling Vis
27l Robotics
22 Toolkits and Modules
2 Toolkits and Modules Mot Installed
Yisit ni.com
for more examples
Hardware
| Find hardware E" >
[ Limit results to hardware | AddtoFavorites | | Setup.. | | Help | [ Close |

Koriséenje postojeéih primera - Help\ Find Examples




Block Diagram (BD) Window
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LabVIEW okruZenje

Front Panel and Block Diagram Toolbars
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Run button Font ring
Continuous Run button Alignment ring
Abort button Distribution ring
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C Up Di
Additional Buttons on the can Lp Liagtam
Block Diagram Toolbar Context Help Button

Warning indicator  Execution Highlighting button

Retain Wire Values

Step Into button

Step Over button
Step Out button

A
v | Enter button
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Broken Run button




LabVIEW okruZenje

Tools Palette - Paleta alata

Alat predstavalja specijalni mod funkcionisanja “misa”.

LabVIEW mozZe automatski da izabere alat koji mu je potreban.

Dostupan je i na Front Panel-u i na Block Diagram-u, i sluZi za rad i
modifikovanje objekata na njima.

Da bi se prikaza Tool Palette potrebno je
View » Toops Palete ili Shift + Right mouse click za trenutni prikaz.

= Automatska Tee s
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Block Diagram — Functions Palette

5 e
Q Search l % Customize™ -
K]
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| ¥ Instrument /O %.P }
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File Dialog MNI-DiAR MI-SCOPE MNI-RFSA (10

I SelectaVl. v Waveforrn  Application ...
o S [ 3
Change Visible Palettes... NI-RFSA (Sp _E_} *:I"
Synchronizat.. Graphics 8 5...
. I??:bl} ] o
Functions Palette Do E;’:
Funkcije su podeljenje u odgovarajuce Report Gener... VI Analyzer
. . . b
podceline (biblioteke - .1lIb). *]
Posebna celina su Express VI-a jevi koje Unit Test ..

omogucavaju jednostano podesavanje
pametara funkcije uz pomo¢ posebnog Ul
(User Interface).




Block Diagram — Functions Palette

Favorites

User Libraries

Temperature — korisni¢ka bibloteka - potreno je
iskopirati .1lb file (Library File in LabVIEW) u folder
C:\..\National Instruments\ LabVIEW x\ user.lib

Moguce je dodati bilo koju

funkciju ili bi

blioteku.

(gde x predstavlja verzija LabVIEW)

Functions (=]
Q Search l % Customize™
\| * Express -
P Favorites /

[*  User Libraries

L Ternperature

~

F—C

Simulated Te.. ConvertFto ..

/

[ SelectaVl.
/

u

e

Kreiranje .1bb

* Tools » LLB Manager

Promena imena na Functions Pallete
» Tools » Advanced » Edit Palette Set...

Select a VI...

Koriséenje postojeceg VI-a

kao subVI-a.




Block Diagram — Functions Palette

PronalaZenje funkcije | searchpalenes B
npr. Simulate Signal [Q Return] <, Customize-
fSignal Sim|
Functions @ =
Functions Controls
JEG{ Search Customize™
—_— > op ' % Simulate Signal =<Input> > -
regramming —TT imulate Signal << 5ignal Analysis=>»>
| » Measurement /O Simulate Signal <<Waveform Generation> >
| ¥ Instrument /0 S!mufate Arb:ltrar}r S:rgnal [NI_ExpressFuII.le!b] =«Input> >
[ * Vision and Motion Simulate Arbitrary Signal [ML_ExpressFulllvlib] <<Waveforn
[ ¥ Mathematics Functions @
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| » Data Communication |+ Express
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B
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Block Diagram — Context Help

Context Help
* Description za subVI ili function node iznad koga se trenutno nalazi Mouse Pointer
* Aktiviranje: 1. Ctrl + H, 2. Help » Show Context Help, 3

TR AT

ﬁ Tempemture Running Average.vi Block Diagram

File Edit WView Project Operate Tools Window Help
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Temperature History
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Program u LabVIEW-u

Front Panel (FP) Window

..

13 Temperature Running Averagewi Front Panel * Icon
F tP l File. Edit View Project Operate Tools Window Help ] {@/
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Chart Time (sec) | Scale
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Kreiranje Front Panel-a

* Front panel se sastoji od kontrola (ulaza) i indikatora (izlaza).
* Izbora kontola/indikatora sa Controls Palette.

Numeric
Owned M| Indicator
Labels

Incremen
Buttons

Numeric
Boolean Boolean Control

Control Indicator

Latch When Pressed

Latch - ostaje u stanju 1 sve dok

Release Text
S ol ol e LabVIEW ne prodita stanje
roperties — — . .
el kontrole, nakon c¢ega se vraca u
b || ro—24| |Ro 2t

stanje 0.

Switch . . .
— Switch - ostaje u stanju 1 sve
Release Text Jg ME mH o ) o )
| [ korisnik ne promeni stanje i vrati
il | el kontrolu u stanje 0.

ko —11| [po—Lt| |Rp—2L

Properties




Front Panel — Controls Palette

Controls @
QSEarchl % Customize™ F—— @
[ Modern — _
| » Sitver ——— "QSE“hl 2, Customize~ | =1
o Syt Modern e
| » Classic i : ié fabe| ¥ T
123 . [Fath! E
| oo M I Bool 5'.-J;P h A []Pulrjl
t t atrix,..
| ¥ Centrol Design & Simulation i il Lt e i
; i [T | 7 g
[ » .MNET & ActiveX [E] o] lﬁ
| ¥ Signal Processing List, Table &¢... Graph Ring & Enum  Containers
b Add
" ons E'..& k i F @ﬁb ¥
| ¥ UserControk 0 O
| Select a Control... jrie] Variant & Cl... Decorations Refnum =i
" P Vision " F o Sibver
i ﬁ | B Systern
Change Visible Palettes... ¥ Classic
[ ¥ Express
Pa lette | ¥ Control Design B Simulation
Controls 9
. . . . . . P MET 8 ActiveX
Kontole, indikatori, kontejneri, tab-ovi,... UL ,
| » Signal Processing
|l ¥ Addons =
| ¥ User Controls
| Selecta Control...
| ¥ Vision =




Podesavanje objekata Front Panel-a

* Desni klik za prikaz shortcut menija.
* Izborom Properties sve karakteristike objekta postaju dostupne

II."i5i|:I|E-' Ikems Appearance | Data Range " Format and Precision " Docurmentation |
Find Terminal | ik Caption
Change to Indicator —_— [ visible
|I"-Jumeri|: | | |

Description and Tip. ..

Enabled State
Creste {(*) Enabled

() Disabled
F!_E:I:I|EEE-' . ) Disabled & Grayed
Data Operations

Advanced
[] show radix

Showw increment/decrement butkons

Fepresentation
Daka Range. ..
Format & Precisjn. ..

Properties /

H 54 H[ Zancel ][ Help J

é o Size To Text
7 Yertical Arrangement  p

Podesavanje labele kontrole




» Kreirati front panel koji sadrZi sledece kontrole/indikatore:

) Kontrola/
Uloga Tip podataka indikator
Prikaz vrednosti temperature sobe Numericki Indikator
Prekid programa

Username i password

LED za prikaz greske




Kreiranje Block Diagram-a

Front Panel

Osim terminala
postoje i konstatne.

~

Control
Terminals

Block Diagram

iz

Radius

Wires

of Circle

Area

:E:::a— L 123

DE

3, 1413

Racuna se povrsina kruga na
osnovu zadatog poluprecnika

Dodavanje
komentara

_— na BP-u.

t E—F

4 +E

A-B

1123

Indicator
Terminals




Kreiranje Block Diagram-a

e Cvorovi (Nodes) - objekti na BD koji imaju ulaze i izlaze i obavljaju operacije
kada se VI pokrene:

* Functions (Function Nodes): fundamentalni funkcijski blokovi LabVIEW-a, ne
sadrze ni FP ni BD.

* Standardni VI (koriste se kao SubVI): funkcije ¢iji se parametri rada mogu
zadati programski, sadrze i FP’ i BD.

* Express VI: interaktivni VI koji poseduju dialog za konfigurisanje.

rﬂ Configure Spectral Measurements lﬂ‘
. Selected Measurement Windowed Input Signal
MUltll:ll':." © Magnitude (RMS] Result 3,026904 -
Functlons € Maanitide (Peak) 7 Linear ] g . rl I| ||| || “ || ||| ||| ] |‘I
(7) Power spectrum .;cf;;.dE = (v II|||||||||||| || ||||||'Ik va
() Power spectral density g / || | ||| | | || || | ”I I
Window 3026904 -}
[ ' :H.annin“g El & * —_— 2
m ﬁ ["] Averaging
Povaer - ]A - e Mode
Vector
: Spectral .
raveraging paran P o RMS
Measurements Peak hold
+_dEOn(F) oy Signal
o : Wesniiting Bines DT AvErates 0 50 100 150 200 250 300 350 400 450 500
L3 |
Expﬂnded VI [ermerinine erel FMeasurement O = E'”E‘“ _ 10 Frequency
. X tial
v restart averagine Phace e Aplai Phase Result Previ
. . - Produce Spectrum 4-
* 5 =
time -IQHE| & Every iteration i l H 1 “r
+ Windl:lw Only when averaging complete E (u IiE I A ﬁa* i |
1 w =2
averages complhe £ -2-
=k I Phase = Al
averaging done ¥ {EHtsap ptieer 0 50 100 150 200 250 300 350 400 450 500
EFTar C'.lt b [} Convert to degree Frequency
et
[ oK ] | Cancel ] | Help




Kreiranje Block Diagram-a

* Express VI - moZze posluziti kao osnova pri razvoju aplikacije, a potom je
moguce preuzeti samo deo koda i iskoristiti ga za finalnu aplikaciju.

s |
i Spectral | Visible Ttems b
Measureme;  HEIP
* Signals Examples
Measuremen|  Description and Tip...
Phase Breakpoint 3

Waveform Measurements Palette  p
Replace b
Size to Text
Icon Style b
Properties

Signals

Spectrum Window

*
Error in (no error

Measu

rement Output

ut

=

Convert to SubVl

averaging mode

Mo averaging ""’l

Exponential |

number of averages

All Spectra
3

...................




Kreiranje Block Diagram-a

Mureric
. e I Murneric
U visible Trems 3 [DELE
. . ... . .. Find Contraol
* Terminali - ulazi i izlazi BD-a, koji
sluZe za razmenu informacija izmedu Hide Cantral
FP-ai BD-a. Change to Indicator
. . . ) ) Change to Conskant
* Terminali su analogni ulazno izlazni Description and Tip. ..
parametrima u tekstualnom
programiranju. Efﬂ”;‘i;': Palette :
* Desni klik i promena vrednosti polja Data Operations  »
View As Icon menja nacin prikazivanja Advanced 4
terminala. Representation 4
& Wiew As Icon
Properties




Kreiranje Block Diagram-a

Ozic¢avanje Block Diagram-a:
Svakom osnovnom tipu podataka odgovara drugacija boja Zica (veza).
Numeric moze biti celobrojni (plavo) ili realni broj narandzasto

Scalar 1D Array 2D Array
Numeric
Boolean ................. ETETT T T T Bt R R R Y
String srnroeees HO-O-O-OHOHHHHH AR
Path - putanja
na fajl/folder aanEmnEEes FRmmmm——
Waveform - podaci, pmmeerres STy, A A A A
pocetak (start) i dt
Dynamic LTI TEETT TN TT] AT TTTTTT




Kreiranje Block Diagram-a - Dynamic Data Type

* Dynamic Data Type - tip podataka
koji se dodeljuje Express VI za
akviziciju, obradu ili generisanje
signala (waveform).

Osim vrednosti odbiraka (niz)
Dynamic Data Type sadrzi dodatne
podatke - kada je izvrSena
operacija na signalu, kada je
signala generisan, koliko je
vremenski razmak izmedu
odbiraka, itd.

Data

Graph

o

Signal name
Sine

Tirme
.F‘Lelative

Start timestarnp

15:01:48
23.01.2014

Tirnestarnp

15:01:48
23.01.2014

X dimension

| Time (sec)

Waveform
¥ |22 t5110,984783
10 0893522
00:00:00 099886
Do MM YYYY
dt 0,9998?.?
0,001000 0,906368
attributes
"Sine”

'MI_ExplsRelativeTime' -=

RUE

‘MI_ExpStartTimeStamp!

4

[m] »

1

Data Graph |




Kreiranje Block Diagram-a - Enum tip podatak

Enum pretstavlja skup elemenata.

Svakom elementu se moze dodeliti proizvoljno ime.

Svaki element se pretsavlja brojem tipa U16, i sve operacije koje vaze za U16 vaze i za

Enum.

Kao terminal pogodnije je koristi Enum indikatore ili kontrole, jer se tada tacno moze
videti ime elementa.

i - 5
18 Enum Constant Properties u
‘ Appearance | Data Type | Display Format | Edit tems ‘ Documentation |
Items Digital Display - Inzert
Ponedeljak 0
Sreda 2 ,
Cetvrtak 3 Meove Un
Petak 4
Subota 3 Move 0
MNedelja ] -
Alfow undefined values at run time
| |
| | ok || Cancel || Help | |

+Ponedeljak =

J Ponedeljak
Ltorak
Sreda
Cetvrtak
Petak
Subota
Medelja

+Ponedeljak = ﬁ"

x+l

x+l

LUtorak

EE
1k

Mumeric
3

Mumeric

123

Ulb




Kreiranje Block Diagram-a

Radius Area of Circle

Hot Spot —__ Alat za ozi¢avanje

[1.23[

i Kbl
Clean Up Wire 31415

PozZeljno je koristi Context Help Window pri
oZicavanju terminala/konstanti i ¢vorova.

Desni klik na Zicu i izborom Clean Up Wire,
omogucava se preglednije povezivanje
elemenata BD-a.

Area of Circle

Desni klik na ¢vorove Visible
Items » Terminals omogucava jednostavnije Add
ozicavanje. P Label — B

Rerutiranje. :L.'ﬂ Help

Examples

Description and Tip...
Breakpoint b

Murneric Palette

Create 3

-

Replace 2

Properties

All Spectra




* Pronaci VI “Format Date/ Time String” dodati ga na Block Diagram, a zatim na
osnovu dokumentacije podesiti “Format Date/Time String” tako da se dobije
poruka u sledeé¢em formatu “Trenutno vreme i datum su: 10:15:45 i 26.10.2018"




Dataflow Programming

BD se izvrsava kako podaci postaju

dostupni, a ne sa leva u desno. Numeric 1 Result 1
e Cvor se izvrava tek kada SVI podaci = 73
postanu dostupni. Nurmeric 2 CE
* Kada se ¢vor izvrsi podaci postaju o]
dostupni na izlazu. il
* Za BQ Prik.e.lza na sli.ci n%moguée. je Numeric 3 fecut 2
utvrditi koji se ¢vor izvr$ava prvi. ]

. v o e .o .." = 'fd-\'l 123
Jedino se moze tvrditi da se operacija | am -
MINUS izvrsava nakon PLUS i Numeric 4
RANDOM NUMBER, kao i da se T | Result 3
funkcija SINUS izvrSava nakon =l T FE
operacije deljenja. Numeric 5 = =

* Takode, nije sigurno da ¢e se funkcija =

SINUS izvrsava pre funkcije COSINUS.




Vezbe 314

* Vezba 3: Napraviti VI koji odreduje povrsinu pravougaonika na osnovu duzine
uneti stranica: A=sqrt(s(s-a)(s-b)(s-c)), gde je s = (a+b+c)/2.

* Vezba 4: Napraviti VI koji koristi sledec¢e Express VI: Simulate Signal, Statistics (find
Avg Value), Write to Measurement File 1 dodati Waveform Graph za prikaz rezultata.

VIZUELIZACIJA
- AKVIZICUA ANALIZA | |/ILI :
? | | | LOGOVANJE |
| i l l |
| l l |
| SIMULIRAJ | | .| PRIKAZ |
i PODATKE i i PODATKE i
I l l _ |
| l : | sACuval |
i i i PODATKE i
i o | i
. ! ODREDI | y |
I : SREDNJU |+ PR'sﬁi;\lR;SDTNJU |
i i VREDNOST i
| | |
| | |




Debugging Tehnike

« PronalaZenje greSaka - najceS¢i uzroci - spajanje razlic¢itih tipova podataka,
nisu svi ulazi function node-ova spojeni, nisu definisani required ulazi SubVI-a.

* Izbor Run button sa greSkom. Pojavljuje se prozor sa greSkama (Error list).

’
359 Error list =]

Iterns with errors

Untitled 6

. Unfitled6 [

-

2 errors and warnings Show Warnings [

# Block Diagram Errors -

Or: Contains unwired or bad terrinal
You have connected two terminals of different types.

Details

| One or more required inputs to this function are not wired or are wired incorrectly,  »
{Show the Context Help window to see what the connections to this function should

be.




Debugging Tehnike

Execution Highlighting

@ Usporen animiran prikaz toka podataka, pri ¢emu su vrednosti
i podataka date na Zicama.

Probe
Desni klik na Zicu i izbor Probe omogucava prikaz vrednosti
tw || podataka koji prolazi kroz posmatranu Zicu.
Breakpoints

+_ Desni klik na Zicu i izbor Set Breakpoint obezbeduje pauziranje
izvrS8avanja BD-a kada podaci stignu do Breakpoint-a.

Conditional Probe

Pause if any of the Following:
[] Equal to
[] Greater than

[] Less than

P18 Kombinacija Breakpoint-a i Probe. Desni klik na Zicu izbor
Custom Probe » Conditional Boolean Probe, a zatim se definiSe
uslov pauziranja na osnovu vrednosti podatka koji prolazi kroz

tacku Breakpoint-a.

| Data I[Cu:unu:litiu:un

1




Debugging Tehnike

Step Into

E Pokrece/nastavlja izvrSavanja programa korak po korak. Omogucava i
ulazak u SubVI-a (potprogram) iizvrasavanje SubVI-a korak po korak.

Step Over

EI Ako je je pokrenuto Step Into izvrSavanje, Step Over obezbeduje da se SubVI
posmatara kao funkcija, tj. subVI se izrSava u jednom korak.

Step Out

Aktiviranjem Step Out zavrSava se korak po korak izrSsavanje potpograma i
i nastavlje se sa Step Into odakle je pozvan potrogram ili se prelazi se u
standardan reZzim izvr$avanja programa ako je Step Out aktiviran iz glavnog
programa.

Vezba 5: testirati Execution Highlightning i Sinle Stepping na VI koji ra¢una
povrsinu trougla (vezba 3).




Hijerarhija LabVIEW-a

| IS I N N I D O I |
Running Avg
Power
W 5 Current Temp

.y

g 20

| | 1
g 1o 12 1
Time (sec)

ITime (sec) ﬂﬁlﬂ

4

I
e 1

HTE' mp

b Temp Scale

Copfound Arithnnetic

Temperature  »

HTemp /

v Temp Scale

SubVI

2“
(]

[ ¥

Temperature History

Temperature

* SubVI - omogucava modularnost
aplikacije,

* SubVI - izmena programa samo na n

jednom mestu,

* SubVI - neogranicen broj
ugnjezdavanja.

millisecond multiple

Wait Linkil Mesck ms Mulkiple

Power

...............




SubVI

Function Pseudo Code Calling Program Pseudo Code
function average (inl, in2, out) main
{ {
out = (inl + in2)/2.0; average (pointl, point2, pointavg)
} }
SubVI Block Diagram Calling VI Block Diagram

in 1 : pointl ——

ol
DEL ¥ = SHEL] DEL k ifgt SOEL]
in 2 poinkz ‘
[DEL H— .00 DEL §




Icon/Connector

Ikonom se predstavlja subVI na BD-u. Preko terminala se prosleduje i prihvataju podaci

Label

HTemp-

terminali
HTe-mp

v Temp Scale terminali
Temperature » >

Mogu¢ i objedinjen prikaz ikone i terminala.

43 icon Editor
File Edit Tools Layers Help

Templates ‘ Icon Text | Glyphs | Layers |

. Linel color

Line 2 taxtg | . Line 2 color

Line 3 text . Line 3 color

. Line 4 color

Center text vertically

Capitalize text

Ikona je grafi¢ki prikaz subVlI-a.
Omogucava lakSe razumevanje BD-a.




SubVI - kreiranje na osnovu dela BD-a glavnog VI-a.

Deo koda BD-a moze se zameniti SubVI.
Selektovati deo koda a zatim Edit » Create SubV1I.

View Project Operate Tools Window Help

Rermove Breakpoints from Hierarchy
Create VI Snippet from Selection

eyl

Create Simulation Subsystem

Undo Mowve Ctrl+Z
Redo Ctri+Shift+ £
Cut Ctrl+X
Copy Ctrl+C
Paste Ctri+V
Rermove From Project

Select All Ctrl+A
Make Current Values Default

Reinitialize Values to Default

Customize Control

Import Picture te Clipboard...

Set Tabbing Qrder...

Remowve Broken Wires Ctrl+B
Clean Up Selection Ctrl+L

Create SubVl

jonFont |~ 1| 2o+ e~ C;;v{ﬂ
Y2
I e S
it
‘-li.h‘ﬁ"""
Y1
iDivide! Slope
DBLE—p ..
Subtract,
¥l =
NEL

?ﬁ E Eﬁ IEIﬁ
\

Slope




SubVI - Dizajn ikone

Ikona graficki predstavlja SubVI na BD glavnog programa (VI-a).
LabVIEW zadaje standardnu ikonu svakom VI.
Moguce je da sam korisnik dizajnira ikonu - dvoklik na ikonu.

FLER|
‘ i m’
i1, 1) \

@ Slope SubVlvi Front Panel = O x> @ Slope SubVlvi Front Panel == N >
File Edit View Project {}ptrate Tools Window Help @_ File Edit View Project Operate Tools Window Helg =, E
2 [&] @[ 1] [ 15pt Application Font |~ [[« [P 3 o [#@] @)1 ][ 15pt Application Font ||« ol |
A
0 (1] |
1] 2




SubVI - Definisanje Connector-a (Connector Pane)

* Definisanje ulazni i izlaznih parametar SubVI-a.

* Wiring alatom povezuju se terminala konektora sa terminalima FP-a.

* Veliki izbor sablona konektora.

* Prelaskom mi$a preko terminala konektora na FP-a se oznac¢ava odgovarajuci terminal.

H5d Slope SubVl.vi Front Panel * = O > H5d Slope SubVlvi Front Panel — O >
File Edit View Project Operate Tools Window He!dg@' File Edit View Project Operate Tools Window Help E;
2 [ (©1[11] | 15pt Application Font |~[ = e o [/ 0[] [ 15pt Application Font |~[« .'w-mm ?
0
o
0 0
O *
Y Properties o . .
Find All nstances Klasifikacija terminala konektora:
Add Terminal . v
Remove Terminsl * Required (bold) — Gre8ka kada se ne
Patterns » v
Rotate 90 Degrees poveze-
Flip Horizontal .
Fip Vertis * Recommended — Upozorenje ako se
Disconnect All Terminals v
) ) ) ne poveze
Disconnect This Terminal

ThisTCcmnection Is Required ° Optional — beZ uticaja.

+ Recommended

Optional




SubVI - Definisanje Connector-a i dokumentacije

[EEE

LESFAL]

Context Help @

M:\...i NI Vision\WI\Slope SubVLvi

X ——=ExE]
xz J— mi

vi J—ixtﬂ]
Y2

This subVI calculates slope using two X-Y
pairs.

EEE - ,

Slope

Za objekat (kontrola ili
indkator) na FP-u, osim
dokumentacije mozZze se
definisati i Tip strip, koji se
ispisuje kada se kursorom
prede preko objekta u toku
izvrSavanja programa.

Definisanje dokumentacije - tekst kojim se opisuje

SubVI u Context Help-u:
File » VI Properties » Documentation.

Slope Value

Description

Hd VI Properties X
Category | Docurnentation |
VI description
This subV| calculates slope using twe X-Y pairs. ~
W
@ Murneric Properties: Slope
Appearance  Data Type  Display Format  Documentation

Calculate Slopd)

Tip strip

Slope Value




While loop

Kod unutar While petlje
izvrsava se bar jednom.

Repeat (code) ;

Until Condition met;

End;

Condizion k!

LabVIEW While Loop Flow Chart Pseudo Code




While loop

Functions =l | Izabrati While loop

AsearchfszViewr  TH| sa palete funkcija.
|* Programming S
L Structures = | _________________________________
o = i_ :
D © o ;
ForlL i ,  I[oBLE !
o

S0 While Loop - |
2 £ 1 | DBL K— I
E@ | = ] Slope :
1 | (=222l .
Timed Struct... Case Structure ! L 1;r|? rE| !
H Oomn | Kz —L=1x |
E X 1  [EE— |
! 1
! !
 [oBLE !
i :
! 1

Oznaciti deo koda
koji je potreno
1zvrsiti vise puta.

Broj = Kreirati dodatni kod
trenutne ' unuta petlje.

: 1 ltteration
1teraciie.
teractje T




Tuneli u strukturama

* Tuneli (Tunnels) uvoze i izvoze podatke u stukture (while loop, for loop, case
structure, sequence,...)

* Tunel je kvarat koji se pojavljuje na ivici struktre, a boja tunela odgovara boji
tipa podatka koji prolazi kroz tunel.

* Kada tunel prosleduje podatke petlji, petlja pocinje sa izvrSavanjem tek kada
se podatak stigne do tunela.

* Podatak je dostupan na izlaznom tunelu tek kada se zavrsi izvrsavanje
petlje.

Koliko je Y?
11, desna petla
se izvrsi samo 1.




While loop - paralelno izvrsavanje

* U zavisnosti od broja jezgara LabVIEW automatski vrsi multitasking.

* Data-flow model programiranja je po svojoj prirodi paralelan i svaki
nezavisan data-flow deo koda se moZe paralelno izr§avati sa drugim

Turn

nezavisnim data-flow delom koda.

Loop 1

Turn

H

[

10%% Mums
[DELK

sorted array 1

= FDEL]

|1|fl “x Mums I—1 £

sorted array 2

— FDEL]

Turn
Loop 3

[

Turn

Loop 4

|1fl fx Mums I— o

sorted array 3
l— FDEL]

[

10%% Mums

sorted array 4

= FDEL]




Timed while loop

* Omogucava, ukoliko hardverski resursi to dozvaljavaju, izvrSavanje koda petlje sa

ta¢no zadatim periodom, koji se moZe programski menjati u petlji.

* Period petlje se moZe zadati sa korakom od 1 ms ako ne postoji drugi generator takta,

a moguc je korak i od 1 ps ukoliko postoji odgovarajuci hardver.

* Program moZe prepusti LabVIEW-u da automatski dodeli procesor na kome ¢e se
izvrSavati petlja (-2), a moZe i sam program to da definiSe (0 do br. procesora - 1).

* Moguca sinhronizacija viSe time while loop.

Pocetni period

izvrasavanja petlje

l

Da li je prethodna

iteracija zakasnila?

\

u samoj petlji

Zadavanje perioda

@ ms

rEur L kHz |

10

Procesor

Error

k

Finished Late? [i-1]

Finished Late? [i-1]»

e

dodeljen petlji

1| Error

k

e




For loop

TN oy

LabVIEW For Loop

Kod unutar For petlje
moZze se i ne izvrsiti.

N=100

v

=0

Hﬂl:

Yes

End

Flow Chart

N=100;
1=0;
Until i=N:
Repeat (code; i=i+1);
End;

Pseudo Code




Functions @ . a1l
v Izabrati For loop sa ] |
Q\ SEarchi O VIEWT I _&_ .. ! v2 I
= progamming +|| palete funkcija. - |
Structures ‘E | !
o | 1 I
B |y e |
For LDI?:} ot i W2 —|:x1.:r1::“' EI i
- |
Tim.ed Struct... Case Structure i w1 :
Zadati koliko puta "y
: L Oznaciti deo koda
treba petlja da se izvrsi Lot ie Dotreno
(count terminal) ~OJLJe POH
1zvrsitl vise puta.
[ool—N]
[DELE
Y1
:IE . e Slope
m? POBL |
jel o L))
[[m&ed—
a ?
I terator 99, jer je to vrednost
zadnje iteracije (i ide

od 0 do 99)




For loop

Dodavanje uslovnog terminala (Conditional Termial), kojim se moZe prekinuti
rad for petlje i pre nego $to se izvrsi zadat broj iteracija. Desni klik na for petlju.

Sm_

task/channels in

ASK

/0 =)
Lo

Analeg DBL _
1Chan 15amp

Oznacava da postoji

Conditional Terminal
Conditional Terminal

Spajanje dva razli¢ita tipa podataka: signal greSke
(Error Cluster) i boolean. LV ne prijavljuje gresku u
ovom slucaju, jer podrazumeva da se koristi status
informacija iz signala greske.




Napraviti program koji realizuje sledeci dijagram toka:

GENERISANJE NE
SLUCAINOG
BROJAODODO 1

'

MNOZENJE SA
1000
ZAOKRUZIVANJE = DA
NA NAJBLIZI CEO |—»  PRIKAZNA ZADATOM DODAJ 1 NA BROJ
BROJ EKRANU BROJU INTERACLJA
PRIKAZI BROJ
ITERACIJA

'
®




Funkcije za sinhornizaciju

Obezbeduju da procesor
ne bude 100% opterecen
ukoliko nema drugih
izvora ¢ekanja, npr.

loop code

akvizicija
Vi begins:
pre-loop code
15t loop 2nd loop 3rd loop
eration eration eration
. . begins begins begins
Wait Until Next 1stloop 2nd loop
ms Multiple I ealon I ratran
ends ends
L2 ottt | ot——- | g -
ITms Zms 96 ms 2ms 98 m=z
Intemal | | ...... | | | | | | ...... | | | ......
Com putaer Tmer

[ 100 200




Funkcije za sinhornizaciju

loop code

Wait (ms)

Vibegins:
pre-loop code
Time Delay - pauzira 1st loop 204 loog
reration reration
izrsavanje VI-a za tacno bugins begme
.. N 1stloop
definisano vreme, slicna ieration
ends

kao i Wait + signal greske

P S -

Tirme Delay 2ms 2ms 100 ms

v Delay Time (=)
FEFFOL N {NO error)
errar auk ¥

mtemal | [ | | [ ......
Computarmmer| || | HEEERR

| 100 104




Funkcije za sinhornizaciju

task/channels in

Analog DEL
1Chan 15amp

Elapsed Time
Time has Elapse®

Elapsed Time (s)*

Present (s)
oo

Elapsed Time - za razliku od funkcija Wait i Wait Until Next ms Multiple ne
pauzira izvrSavanje petlje do isteka zadatog vremenskog intervala. U svakoj
iteraciji proverava da li je proteklo 20 sekundi od prvog poziva funkcije i ukoliko
jeste prekida izvrSavanje while petlje (u gornjem primeru).




Numericka konverzija

* Kada je potreno LabVIEW automatski vrsi numeri¢ku konverziju na reprezentaciju
koja zahteva veci broj bita.

* Izuzetak count terminal za for petlju koji je po definiciji tipa long.
* Konverzija se obelezava crvenom tackom.

Double Precision Leng
DEL F \_ 132 M

Konverzija /

* Ukoliko je broj bita isti LabVIEW bira unsigned tip podatka.

* Pri konverziji realnih na cele brojeve, LabVIEW zaokruZuje na najbliZi ceo broj. Ako
je broj oblika x.5 zaokuZuje se na najbliZi paran broj, npr. 2.5 na 2, 3.5 na 4.

[~ [




Pristupanje podatku iz prethodne iteracije petlje - Shift Register
* Shift Registar - desni klik na levu ili desnu ivicu prozora petlje.
* Desni klik i izabrati Add Shift Register.
* Desni terminal sadrzi vrednost registra na kraju iteracije.
* Levi terminal sadrZzi podatak na pocetku iteracije (vrednost registra na kraju
prethodne iteracije).

Initial Value

Initial .
Value Value 3
(>
Before
Loop First Second Last
Begins [teration Iteration Iteration

Shift Registar - moguce pristupanje podacima iz nekoliko prethodnih iteracija petlje,
npr. realizacije running average filtra.

nght_Clle i Running Average
the left Last7 leglllemnentsg
terminal to :
add new
elements




Inicijalizacija Shift Register-a

* Inicijalizovani

N N
Dukpuk Dukpuk
[H= E>_|—'* gL=a 1= E} —& |- pi32]

Output =5 Output =5

[ [~

[ Run Once ]—»[ VI stops execution H Run Again }

* Nenicijalizovani

N | N
iubpuk oubput
[+] o Al P37 [+] & Al P52
Output = 4 Output = 8
1 1




* Prosiriti prethodni zadatak tako da se u svakoj iteraciji prikaZe srednja vrednost

zaokruzenih brojeva iz poslednjih pet iteracija.




Kolekcija podataka istog tipa.

e Ne moze niz nizova.

Jedna ili vise dimenzija, do 23! elemenata po dimenziji,

Elementima se pristupa na osnovu indexa, prvi index je 0.

index 0 1 2 3 4 5 6 7 8 9
10-element array |1.2(3.2|82|80|48(51|60|1.0(25]|1.7

0O 1 2 3 4 5 6

2D array

B WN -k O

5 redova (row) sa po 7 kolona (column) = 35
elemenata

Prvo broj reda pa broj kolone.




Kreiranje nizova

e Front Panel

2. Postaviti objekat Zeljenog tipa podatka
u Array. Da li je Array kontrola ili

1. Izabrati Array sa palete Array, indikator zavisi od toga da li je

Matrix & Clusters Pos.tavljem objekat kon.tljola .111
e T indikator (moZe se promeniti desnim
Q‘Sﬁmh' o= viewr | =1 klikom).

| » Modern - P -'-'-'-"--'-:
| » System
|* Classic

L Classic Array, Matrix & Cluster

=

i B

! I

1 -

I. e

w T o e S T e e T

Array Cluster

o Xxx
xxn rxx
Xy rxx
DE [E:

RealMatrix.ctl ComplexMat...

» Po potrebi dodati
Error In.ctl Error Cut.ctl dlmen121]u
=l Add Dimension

Yariant




Kreiranje nizova

* Block Diagram - Kreiranje niza konstanti

1. Izabrati Array Constant sa palete

Array.

|™ Programming

L . 1

Array 2. Postaviti konstantu Zeljenog
el S s @‘ H tipa podata u Array.

m-t :_:: :m :.t -]
i R E R R Array Constant
H{ B | o il 3|, E .ir;ay _onstant T
(A . —

k
|Arra].r Cunsl:ant|
| L] A I




Auto-Indexing

Auto-Indexing Enabled

* Petlja moZe akumulirati
niz na granici ukoliko je
ukljucen auto-indexing.

* Za for petlju auto-indexing je
podrazumevan, a za while
petlju nije, tj. izlaz iz tunela
je skalar.

* Desni klik na tunel i
enable/disable auto-indexing.

EH

N

| Wire postaje deblja.

10 Array Indicator

[=1
s I

FDEL]

1D Array

01 2 3 4 5

Auto-Indexing Disabled

[EH

N

Wire zadrZava debljinu

l Murneric Indicakor

I\ PDEL |
[~ Samo vrednost iz zadnje

. iteracije se dobija na
izlazu iz petlje.




Auto-Indexing

i Auto Index Input.vi Block Diagram

File Edit ©perate Tools Browse "."'."II'II:|I:IW Help ‘

L NIZ se mOZe kOI‘lStltl [ | El L@U L_I |h:I|E|EI3 | 13pt Application Font |~ri| H"_"'I

kao ulaz u for petlju i
tada je broj iteracija
petlje podesen na broj
elemenata niza.

* Strelica Run nije
izlomeljena iako nije
povezan Count Terminal.




Formiranje 2D niza

Riows
4N Calumns
6 HM
—r 20 array Indicakor
i [ t——ipe1]
7 \ \
1D niz 2D niz

* Unutrasnja petlja formira elemente redove.

* Spoljasnja petlja ih spaja u kolone.




Najcesce funkcije za rad sa nizovima

Array Array Size sizels)
ra
o |EEEL &S
Array Size
. Ouktpuk
Initialize &rra
elerment — Y Array
e+ :: FDEL]
dimension size H =
Initialize Array
Array Array Subset
0 6 | o | 5u::5ra~.-=

inde:x H
lenigth

Array Subset




Najcesce funkcije za rad sa nizovima

Brray .

= Build Array  Appended Array

0 (BRIl o]

Elerment
Appending an element Desni klik i oznaciti
Concenate Inputs.

ArTay Build Array  Concatenated Array

& [EEl—=E—n] ¢

Array ‘ o o s s = e o
S0 60

Concatenate Inputs

Build Array  Higher Dimn, Array
2 [FH——{#rs2]]

Building a higher dimension array

default




Najcesce funkcije za rad sa nizovima

Index Array funkcija

Array Index Array

r

o EEEL cerent
E@ o

inde

Extracting an Element

Brray
Index Arra
E EEELL &
indes (row

Extracting a Row

Brray

Index Arra
: ——@ velementz
1]
B 12
indes (row)

disabled index {cal)

Extracting an Element of a Row

element

elermnent

o




Ulazi funkcija mogu biti razlicitih tipova.
Sve aritmeticke funkcije LabVIEW su polimorfne.

Kombinacija Rezultat
Scalar

Skalar + Skalar = Skalar RS
= Array .

Niz + Scalar 0 H s Niz
D EEL] e
. + ]33] | :

Niz + Niz Niz
Eo BT

= - At ay
M0 | HE -
. . ¥ I
Niz + Niz = Niz

A0 101




Generisati niz brojeva od 2 do 4 sa korakom od 0.01.




* Struktura koja grupise podatke koji mogu biti razli¢itog tipa.

e Analogni struct u Cili record u Pascal. m

* Svielementi moraju biti ili kontrole ili termniali.

Kreiranje custer-a na Front Panel-u.

1. Izabrati Cluster sa palete 2. Ubaciti objekte
Array, Matrix & Clusters unurar Cluster-a
@,‘Searchi & iewe || =1
| [ ¥ Modemn s
|lI'» System
| * Classic
L

Classic Array, Matrix & Cluster

| = O

RealMatriectl  ComplexMat...

Error In.ctl Error Out.ctl

WYarniant

N
-
a
.
"
a
-
a
.
"
a
-
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
"




Kreiranje custer-a na Block Diagram-u.
] g 2. Ubaciti objekte unutar

1. Izabrati Cluster Constant sa Cluster Constant
palete Cluster, Class & Variant

* Programming
L Cluster, Class, 8 Variant

Cluster Constant Cluster Constant

Tid My
item] [Fem] |

m=k| 1
:::3% e

0| i——] [o_
[ 7| Cluster Constant] Keep Changes
- 3
C u]

Il L
b Click to zet to m:l

ZowE] [ZEmE] |
£ I =

0jofofo

—_— my text

[x

Fevertto Criginal

Cluster Crder

. . . . cursor

* Elementi unutar cluster-a imaju redni
broj koji pocine sa 0, a koji se moze
promeniti sa desni klik i izbor Reorder

Controls in Cluster...
* Redni broj elementa je bitan kod

poredenja dva klastera. LV javlja gresku

Current Order

ew Qrder

ukoliko se ne poklapa redosled




digital control

togale switch

B

* Cluster-i se mogu upotrebi kada je
potrebno preneti nekoliko vrednosti
u/iz subVI.

» 28 terminala maximalno za subVI.

* Pojednostavjuje Zicenje.

Ennnnnnnananed [(3bc |

digital indic.ator]

LEL 1
......

LED 2
.....

string indicator|

output cluster|

di italm;L‘“’.w

control




Funkcije za rad sa Cluster-ima

Bundle funkcija

Kreiranje novog cluster-a

Cammand
-Ell:-c ioukput Clusker
Tiikm
Function o TF
% Eundle
§ Fequest
M [TEReeed

Mora postojati definicija
postojeceg cluster-a ili kao
kontrola ili kao indikator da bi
ova funkcija mogla da radji, jer

Bundle
By Name

zahteva imena polja u claster-u.

Izmena postojeceg cluster-a

Input Clusker

Mew Cormmand

[ M

Input Clusker
FCarn

Ckput Clusker

TF

Bundle

Mew Command

iZommand

Cukpuk Cluster

Mew Functi Function
ew Function |
55T Bundle By MName




Funkcije za rad sa Cluster-ima

Unbundle funkcija

Unbundle

7 component O
:Iugterml-i Bk component ]

Applicant Clusker

Unbundle

=l=]d

b

=]
=

E

N E ...........

2 e

nw

Unbundle By Mame

Marne Company Mame 2

_ompany Mame

Unbundle By Name

cluster+

owned label &,

— component b,

awred label B

- companent B




Error Cluster

* Error Cluster se moze Kkoristiti za error-handling.

« Komponente error clusters su prikazane na slici.

error in (no error) error aut

Il g

error in (no error) error aut

status
code

sOUrce

* Status is a Boolean value that reports TRUE if an error occurred. Most Vs, functions,
and structures that accept Boolean data also recognize this parameter.

* Code is a signed 32-bit integer that identifies the error numerically. A non-zero error
code coupled with a status of FALSE signals a warning rather than a error.

* Source is a string that identifies where the error occurred (function, subVlIs).




Error-Handling

* Error-Handling predstavlja reakciju na pojavu greski koje su uzrokovane pozivanjem
nepostojecih resursa (akvizicione kartice ili pristupanje nepostojecem fajlu).
* Postoje dva tipa Error-Handling-a:

* Automatski - U slucaju greske LV (LabVIEW) suspenduje izvrSavanje (ostavlja
se korisniku da odluci da li da nastavi ili obustavi izvrSsavanje), prikazuje ¢vor
(blinking) u kome je doslo do greske i izbacuje obavestenje o gresci.

* Manuelni - programski se obezbeduje reakcija na greSku. Moguce je nastaviti kod
sa obavestenjem o gresci, preuzeti aktivnosti kako bi se otklonila greska (npr. da
korisnik proveri da li je akviziciona kartica povezana) ili da se potpuno igrnorise
greska (nikako se ne preporucuje, jer moZze izazvati blokadu izvrsavanja
programa, pa ¢ak i “ruSenje” operativnog sistema).

* Ukoliko nema manuelnog Error-Handling-a, moZze se iskljuciti i automatski i tada se
korisnik ne obavestava o pojavi greske, vec se greska ignoriSe. Naravno, ovo se ne

preporucuje jer ne postoji kontrola pojave greski, a time se ne zna ni kakav ¢e biti
rezultat daljeg izvrSavanje programa.

* Automatski Error-Handling se iskljucuje na: Tools » Options, zatim se bira kategorija
Block Diagram, i u Error-Handling de selektuje se ponudene opcije.




Error-Handling

Options

Category

Front Panel
Controls/Functions Palettes
Environment

Search

Paths

Printing

Source Control

Menu Shortcuts
Revision History
Security

Shared Variable Engine
VI Server

Web Server

| >

Block Diagram

Default justification: subdiagram labels
Middle B

~

Wiring
[“] Enable automatic wire routing
[] Enable auto wiring

Minimum distance (pixels)

4 !:|

EFR|
[] Show red ¥z on broken wires

[«] Show dots at wire junctions

Error Handling

[] Enable automatic error handling in new Vis

[] Enable automatic error handling dialogs

Constant Folding
[ ] Show constant folding of wires
[] Show constant folding of structures

oK

|| Cancel || Help |




Error-Handling with Error Clusters

Open/Create/  Read from
Replace File Text File Close File  Simple Error Handler.vi

ety B
T— Error Cluster

* Greska prati dataflow model, tj. ako subVI poseduje error in i error out terminale,

error cluster prenosi informaciju o pojavi greske.

* Preporuka je da se signal greske (error cluster) povezuje kod svih subVI koje
poseduju error in i error out terminale.

* Za Error-Handling moZze se koristi Simple Error Handler koji se nalazi na paleti
Dialog & User Interface.

* Simple Error Handler obavestava korisnika o gresci, kod greske i njenom izvoru.
Prethodno vaZzi ukoliko se koristi signal greSke iz VI-a koji su deo LV-a ili
ukoliko je Error Cluster programski obezbeden za ostale VI-eve.

Simple Error Handler.vi Prekid izvréavanja
; , ?
error code (no error() (k) sen error in (no error) while petlje kada se

error source [ ") j '7/_/' E..t code out
type of dialog (OK msg:l) source cut

errar in (no error) === s 2rrOr out
rmessage

javi greska
(status = true)




Error-Handling with Clusters

* Ukoliko postoji samo jedan tok signala greske (u smislu data-flow programskog
modela), signal greske (Error Cluster) sadrzi podatke o prvoj gresci koja se
pojavila, jer se ostali VI-evi koji se nalaze duz toka signala greSke nece ni izvrSiti.

file path

Open/Create/Replace File

Read from Binary File

Close File

E

]

|k

o
oo

i)

Simple Error Handlerwi

* Za slucaj da postoji viSe toka signala gresSke, oni se mogu spojiti koris¢enjem

funkcije Merge Errors.

file path 1
:
file path 2

=

Open/Create/Replace File Read from Einary File Close File
iy B ¥
Open/Create/Replace File Close File
5 4 [y
text

Simple Error Handler.vi

* Fukcija Merge Errors vrac¢a prvu greSku koju pronade, posmatrano od prvog ulaza
na vrhu same funkcije. U slucaju da postoji viSe greSki ne vr$i se spajanje
stringova koji opisuju svaki od greski u zajednicki string. Ako se ne pronade
greska vracaju se i upozorenja (Warnings), ukoliko ih ima.




ih podataka - Waveform Chart
Na paleti Modern » Graphs
Waveform Chart
a0.0- Funning Asva.
e T Current Temp

78.0-75 I 1 1 1 | I I I L
107 115 120 125 130 135 140 145 150 157
Time

Sweep Chart
q0.0-

Strip Chart Scope Chart

oo fola]

= m

= =
| |

Amplitude

Tirne Tire

Tirne

* Strip Chart: Kada iscrtavanje stigne do desne ivice, nove vrednosti se dodaju sa desne stane

pri ¢emu izgleda kao da se grafik krece ulevo.
* Scope Chart: Kada iscrtavanje stigne do desne ivice, grafik se briSe i iscrtavanje ponovo

pocine sa leve strane.
* Sweep Chart: Kao Scope Chart, ali se grafik ne briSe, ve¢ marker (verikalna linija) prikazuje
dokle se stiglo sa icrtavanje novi vrednosti. Levo od markera su nove, desno stare vrednosti.




* Izbor moda rada Chart-a: desni klik i Properties.

Waveform Chart

r P——
{3 Chart Properties: Waveform Chart 2. ii i

Appearance | Display Format | Plots | Scales | Documentation | Data Binding

Label
Visible

iWaveform Chart 2

Enabled State

@ Enabled

(") Disabled

(7 Disabled & grayed

[T Show graph palette
Show plot legend

il @I Plots shown
[7] Show x scroll bar
[T Show scale legend

Show cursor legend

Auto size to plot names

Caption

[C] visible

Size

Height  Width
| zns| | 38|

Update mode

Strip Chart [=]
J Strip Chart
Sweep Chart
Mone (=]

Cartesian |ines
Optional plane labels

Optional plane lines

(0% (Gancer] (o

Single-Plot Chart

Scope Chart

Dodatne opcije:

Promena izgleda.

Promena formata i broja decimalnih cifara.

Promena nacina iscrtavanja grafika.

Promena izgleda i naziva osa.

Dokumentacija chart-a.

Bundle

B




Wauveform Graph

* Waveform Graph - Prikaz podataka niza u odnosu na indeks u nizu.
* XY Graph - Prikazuje jedan niz u odnosu na drugi.

YW aveform Graph Data m

Plot Legend
(nacin prikaza -
tacka ili linija)

Graph Palette
Scale Legend \ ]Time Mﬂﬂ' -_gjﬂi
l.-'-‘-.mplituu:le Mﬂﬂ
/ ™, Feturn to Zoom Button  Pan Button
Seale Lahels Scale Format Buttons Standard Mode
Autoscale Buttons 22 |

Lock Autoscale Switches

Scale Legend, Plot Legend, Graph Palette - Vazi i za Chart.

Zoom Subpalette




Waveform Graph

IIDDI—H

Waveform Graph

%’"ﬂ — FDEL] |

=]

Uniform X axis
Initial X = 0.0
Delta X=1.0

Build Array Waveform Graph

o =] e L

Svaki red u 2D nizu brojeva je
nezavisan diagram:

Pocetno X =0

Delta X =1

%0
[Loo[HN A - Waveform Graph

A i N |

Uniforma X osa
korisnik specificira
pocetnu tacku i rastojanje

x0 Bl —
[100}—N Jﬂu "

n ]ﬂ“ =
=

5

Niz cluster-a, svaki cluster sardzi
niz brojeva koji se prikazuju na
Graph-a kao pocetno X i Delta X.

Build Array  Waveform Graph

] s L




XY Graph

¢ Neuniformna X ose.

¢ X1iY koordinate date su nezavisnim nizovima

[0}

Sine B Cosine

li»! Context Help

Waveform Charts:
“Wire data directly to chart:

Data | Resulting Chart

Scalar | Single plot - 1pt

10 Single Plot - 1 or more pts
WDT Single Plat - 1 or more pts
20 Multiplet - 1 o motre pt=s

Or combine points with a bundle node
pt1

DEL
& :;t+bm “Waveform Chart
CEL (M plats)

pt M
Or uze timing information in WD,

See the example: Charts.vi

SHRER

WDT (Waveform Data Typel includes timing infa.

&\ 4

Bundl= ¥ Graph

C3

*¥ Graph

I
-50

Plot 0 N

i
50

-100 1]
x Bxis
i Context Help i£= Context Help _ O] =|
Waveform Graphs: -
XY Graphs:
YWire data directly to wawveform graph:
Y Array | Resulting Graph Single Plot «¥ Graph:
10 Single FPlot A [ca[ L]
. W= ="' G aph
WDT Single Flat Y array Cass [Single Flat)
z2h Multiplot
FMultiplat #Y Graph:
WDT (Waveform Data Type) includes timing info. . 5:;: ':I]E It r'1a|:|
Others default to O for =g and 1 for A, chals 0+
Cornbine timing information using a bundle node . g::[;; = :E{rl‘:lll G;.;:ﬂ?
My —— zingle plat M p
CEL
A DBL+====-=-‘-.-."avefnrm Graph See the example: XY Graph.vi
C1
y array = R
See the example: Waveform Graph.vi @I 2 I ‘?I d I K f"f'g

7] ]

-

-




Intensity Graph and Chart

I e o oo .
Ao zw (a0 o |

500 (200 (500 . .
Aoo0 [fz00 (oo

* Korisni za prikazivanje terena, temperaturne raspodele, spektralne
analize, procesiranje slike.

* Ulazje 2D niz, gde element niza predstavlja boju.




* Nastavak vezbe 8: dodati Waveform Chart i Wavefrom Graph.




Odlucivanje: Select Function i Case Structures

Programming » Comparison Palette » Select

If Temp Scale is TRUE, pass top input;

if temp scale i1s FALSE,

pass bottom input.

Mt 1]} ——4

C=2>F

Temp Scale

Temperature
:I%’ pOBL |

Ukoliko je potrebno izvrsiti neliko naredbi za True ili False slucaj, koristi se Case

Structure, (Programming » Structures Palette).

If Temp Scale is TRUE, execute True case;

if temp scale i1s FALSE,

execute False case.

Temperature

| Temp Scale B

POBL




Vezba 10

* Napraviti program koji za zadati broj odreduje kvadratni koren ako je veci od
nule, a ako je manji vraca njegov kubni koren.




Case Structures

Boolean Case Oznacava gresku, jer
e =" mmy Svakom izlaznom
" tunelu mora biti
colean g - i
----- ! 44— dodeljen vrednost za
& svaki od Case-ova.

Linked Input Tunnel 3
Murneric Palette 3
Create

Properties

Enum Case Error Case




Vezba 11

* Realizovati program koji se izvrSava prema slede¢em dijagramu toka:

Min Temp 2
Max Temp

Temp 2
Max Temp

GENERISI GRESKU

OBAVESTENJE:
MOGUCNOST
TOPLOTNOG UDARA

Temp <
Min Temp

OBAVESTENJE:
TEMPERATURA
IZMEDU LIMITA

!

OBAVESTENJE:
GORNJI LIMIT JE
MANJI OD DONJEG

OBAVESTENJE:
MOGUCNOST
SMRZAVANIJA




Event Structure

* Event-driven programming - metod programiranja koji omogucava komunikaciju
izmedu korisnika i korisnickog interfejsa (Ul - User Interface). Prate se aktivnosti
korisnika (aktiviranje odredenih tastera, izbor sa padaju¢eg menija, promena
vrednosti kontrola). Ovo su asinhroni dogadaji.

* Alternativa je polling metoda programiranja, kada se u svakoj iteraciji, proveravaju
vrednosti odredenih kontrola i ako je doslo do promene izvrSava se odredeni deo
koda. Mana je koriséenje resursa, koje je kod event-driven eliminisano, vec¢ se koriste
ugradeni mehanizmi operativnog sistema.

* Event struktura se nalazi na paleti Programming » Structures.

* Event struktura se, u vedini slucajeva, smesta unutra petlje, jer bi se u suprotnom
izvrsila samo jednom.

* Osim aktivnosti korisnika, event-ovi se mogu definisati i za externe I/O uredaje.
Events registruje operativni sistem (OS) ili LabVIEW.

.! Q‘ Search ] 2}, Customize™ l ::I-‘J
|* Programming

L Structures

For Locp While Loop  Timed Struct... Case Structure  Event Struct...




Event in Loop

* Registrovane event-e “hvata” Event struktura i prenosi odgovaraju¢em case-u.
Takode, presnose se i informacije o event-u.

U slucaju pojave vise event-ova, prvi se odmah obraduje, a ostali se smesaju u red i
obraduju prema redosledu pojavljivanja.

Moguce je “zakljucati” Ul sve dok se ne obradi tekudi event (default podeSavanje) .

Cekanje na event ne optere¢uje CPU.

Event struktura omogucdava filtriranje event-ova, npr. odbacivanje Panel Close event-a.

Moguce je definisati dinamicke event-ove. Standardne event-ove moze registrovati
samo VI sa kojim korisnik “komunicira”, dok ih ostali VI (pozvani kao SubVI) “ne
vide”. Dinamicke event “vidi” i SubVI.

Visible tems »
Help

Description and Tip...

Breakpoint b

Event Inspector Window

Structures Palette 4
4 Auto Grow
Exclude from Diagram Cleanup

Remove Event Structure

Edit Events Handled by This Case...

Add Event Case...

Heid Edit Events O ®
Event case
|[1] "Broj": Value Change v|
Event Specifiers
Event Source Event ~ :
Value Change Event Sources  ["/f2F | Ewvents frifter ]
g <Application» ~ - Key ~
oo «This V= G- Mouse
b Dynamic G- Drag
- Panes - Shortcut Menu
e Splitters Value Change
B~ Controls
....... stop




Event in Loop

Desni klik na
struktura za
dodavanje Event-ova.

Koliko Event
struktura da
¢eka na event -1
za beskonacno.
Slide
.
002 4

o —
[ 5]
'_I.
=

Petlja se vrlo teSko
prekida, jer stop
mora da se postavi
na true pre nego sto
izvrsi neki od
registrovanih event-
ova.

Event source

Registered event

500 HEF 121

:|Value Change

Shde

Type

Time
CtIRef
MewVal
OldVal

4

Event data node

=

| [2] "Slide"; Value Change VH—
Slide

Type

Time

CtlRef

MewWal

ISel

Latch mora biti
“procitan” u
odgovarajuc¢em
case-u, ako
zelimo da mu se
vrednost vrati na

false.

e =
@ Slide

Izmena kontrole pomocu
lokalne promenljive nije
Event Value Change, jer je
nije genirisao korisnik.

reSenje

l

ZHa| 1] "stop": Yalue <}

T—
Type | stop
Time
CtIRef

OldVal

MewWal




Event Structure

Slide delta
N .
A T R e -0,10101 [ [2] "Slide"; Value Change =
g 2 4 6 B 10
Type Slide
STOP! Time [DEL K
== CtIRef
" - T ] NewVal delta
13 Edit Events OI‘I-: ! : _‘_:l>_ vooLl| [Fid]-
dVa
Event case
I[E] "Slide": Value Change
Event Specifiers
Event Source Event 2 Event Sources ] Events
o = |[3] "do A" Value Change "H—
Value Change o <Application> * Ik ey - do A
e <ThisVIs || e Mouse Type
e Dymamic 1| B Drag Time
Panes [ | B Shortcut Menu
¥ CtIRef
it Pane Value Change Oldval %A
, Splitters =
: Controls MewVal r

= |[4] "dao B": Value Change ‘+

do B
Type
Time
CtIRef % B
i
L A OldVal
MewVal
—_— = 4] n | r 4 i | b
< i I b
’ +  AddEvent ” X Remove ] Click OK to accept your changes. Click the Add or Remove button to define another event 1
specifier to be handled by this case or remove the currently selected event. = | [1] "stop": Value Change "P
Lock front panel (defer processing of user actions) until this event case completes T;,rpe stop
[ ok |[ concel |[ pel Time Wi
4 - : e CtlRef
OldVal il
MewVal

“Zakljucavanje” FP-a (default).




Event Structure

Standardno, event je notify tipa.
(obavestava da je korisnik vec
nesto uradio na FP).

Postoji i Filter event ima crvenu
strelicu i znak pitanja.

- o
{3 Edit Events 5
Event case
[2] Panel Close? [=]
Event Specifiers
Event Source Event & Event Sources Events
<This VI> Close? -
<This v - e -
<ThisViE>= R Mouse
C = Menu Activation?
= Menu Selection (App)
= Menu Selection? (App)
Splitters - Menu Selection (User)
: . Controls .= Panel Close
i stop Panel Claze?
Slide .= Panel Resize
b delta
, do A
i doB
- o
< - " v
[ +  Add Event ][x Remove ] Click OK to accept your changes, Cancel to discard them, or click the Event Source or Event
: = |list to modify the selected event specifier. p
//
[¥] Lock front panel (defer processing of user actions) until this event case completes
ok || cancel || Arielp |
/

Filter event moZe otkazati akciju
korisnika.

= Panel Close?

Sada ne reaguje na klik.

{8 Untitled 1 [E=NEey )

File Edit View Project Operate Tools ﬂim@

[EF4[[2] Panel Close?

H

Type

Time

VIRef

¥ l

[Discard? i~ £y filter node




Vezba 12

* Obezbediti da se prethodni primer (vezba 11) izvrSava u while petlji pri ¢emu se
koristiti event strukturu koja obezbeduje sledece:

* ako je korisnik aktivirao stop taster, obavestava ga o tome i napusta
program,

* ako je korisnik promeni neki od limita vr$i proveru da li je gornji veci od
donjeg i odbacuje promenu ako nije,

* ako korisnik pokus$a da zatvori panel postavlja pitanje da potvrdi i ako
korisnik odgovori pozitivno zaustavlja se program.




Formula Node

Programming » Structures Palette,

Za izracunavanje komplikovanih jednacina,

Promenljive se zadaju na ivicama,

Imena promenljivih su case sensitive,

Svaka naredba mora da se zavrsi (;),

Context Help Window prikazuje dostupne funkcije.

Yalue

[DEL k-4

Farmula Mode

w= [x>=0) 7 sqrk {x):

-99999; Square Rook Yalue
FDEL |
Formula Mode
Floatad v;
if (e ==0) Square Roat Yalue 2
y=sgrt(x); ¥OBL |

glse y=-99999;

)
[DEL}

|

Pl

I."# h} bDEL |
II-II:ILIt lf=:1:*2+:1:+1_: |:||_||:I:||_||:
[DBLF MDEL |
Oba Formula Node

daju isti rezultat.




Stringovi
* Controls» Modern » String & Paths

[f wou have large
amauntz of bext pou
Cah minimize the
space taken up by
the string contral by
zhiowing the
scrollbar.

\ code display

Normal display
my\sstringisinfoin
Hex display
Password display

6079 2073 7472
696E 6720 696E
p— BE6F OA




Funkcije za rad sa stringovima

String Length
Skring String Length  length Strmg Subset
Jvolts DC+1. 226836+ 1; G2 |
I5t"""'§| Skring Subset substring
Yolbs DC4+1,22683E+1; |““"""" Ell
o -I|
offset ipEH
Concatenate Strings ength (rest) 2]
The quick brown Fox
i (spaces) jurnped owver the lazy dog.
{ Concatenate
E.él.::mgs concakenated string
IFDZIZ jumped over \ EE =

pefore subsring | WOSDE

el
Match Pattern +

Skring

Yolts DC+1,22663E+1; ~{EEa 3. | after substring

| T

regular expression Match offset past match

Pattern

.




Funkcije za rad sa stringovima

Scan From String

format string coceeesconns

input string EAE-E remaining =trng I%F
initial z2arch location — 7 g — offzet past scan
. | B
eIror in [no erar g — error oLt
[ ] -

defeult 1 (0 b |- --------- 2N output [VOLTS DC+1.28E+2 ] {E% 3

;e oukput 1
&] ® e 3 |— woEL]

Scan From String

, i Format Date/Time String
F t Into Stri Formatiranje datuma I'}EH:%M =TS Jan
Oriar Te S8 (| date/time string
0039

Current Format sequence Selected operation (example)

Format Fractional number A | Format Fractional number {12,345) W |
Options resulking skring
| Right juskify v |
o | Pad using spaces v |
[ Add New Cperation J [ ] lse minirurn Field width: I

Ise specified precisi;:un: -4
[ Remaove This Operation J -

Corresponding Format skring

t ok, | [ Cancel ] [ Help ]




Rad sa fajlovima

* Programming » File I/O Palette.
* Veliki broj funkcija: High Level VIs, Low Level VIs, Expess VIs, Config File VIs.

Functions

GL Search l @Q Custornize™ :_|-|

|* Programming

L kile 170
7 =
o w = K

Write Delimit... Read Delimit... Write Meas F... Read Meas File Open/Create...

Close File Format Into ... Scan From File Write Text File Read Text File

eaibea i

= [F=r] ¥
il

File Constants

Config File VIs TDM Streami... Storage/Data... dip AML

e se

Wa*.:'efnrm Fi... Adwv File Funcs

L5
-3
"R
=3
]
]
+m 3

E-l-
+
F‘ :
7
)

)
e
=

=
=
m
=
=
Cul
wd
e}
m
L
B
L5
= 3
=
g
[E5]
c
=8
=)
=
b
=
]
=
e
o
—+
=
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Rad sa fajlovima

* Ukoliko se samo jednom upisuje u fajl mogu se koristi High Level ili Express Vis.

Write Delimited Spreadsheet.vi ite To Measurement File |

r
i
1-H z-H
Read Delimited Spreadsheet.vi Read From Measurement File |
e e’
1Hz-H Q

* VeZzba 13: Kreirati tri niza od po 128 elemenata - sinusna funkcija, Sum i square
funkcija. Prikazati sva tri niza na istom Waveform graph kao i u tabeli, pri ¢emu svaki
niz u po jednoj koloni. Snimiti sva tri niza u fajl koris¢enjem funkcije Write Delimited
Spreadsheet. Koristiti Signal Generation Pallete.




Rad sa fajlovima

* Najces¢i nacin rada je pomocu Low Level Vls.

OJpED) el Close | Check for
Create/ LG/ File ] Errors
Replace File Wirite to File
[

Open/Create/Replace File Read from Text File Close File Simple Error Handler.vi
o 5 )

Write to Text File
S




Upisivanje u fajl i ¢itanje iz fajla

Refnum - jedinstveni
identifikator fajla

[s0HRN

Open/Create/
Replace File Fofmat Into File

[% Ci\test1.data f~~{ 0% O
Ty i

Close File  Simple Error Handler.vi

)

[+ replace or create ~

Open/Create/
Replace File Read from Text File  (ClgseFile o i
|'1. C:‘-Ltesr_‘l_.data: > — Simple Error Handler.vi
& £ ¥
open ¥
String Read from File




Spreadsheet fajl

* Spreadsheet fajl je popularan alat za manipulaciju i analizu podataka.
* Postoji nekoliko formata spreadsheet fajl, a najzastupljeniji je tab-delimited:

 Kolone su odvojene tab karakterom, ? $E.w Efﬂ?
: . , 0,000+0, 6371 “1000 |20.569
* Redovi su odvojeni end-of-line karakterom.  1,000+0, 5691 53000 (201
2,000+0,4019 w3000 |50675
Write Delimited SFI'FEEdSh eet,vi Fead Delimited Spreadsh eet.vi 3,000-0,6751 4000 [5p0342
i i 4,000+0,3429
1-M 2-H 18 z-H f

tab end-of-line

1D unos 2D unos

% c:\spread.bet

1Mz

append to file? (F)

E’

all rows
all rows % 0,000 0,623
anc:‘aspread.bctl'"““ﬁd- k 11,000 0,227
rhew| [ 12,000 0,983

|5tr|ng T|| |3Im] |ﬂ,ﬂ§ﬂ




Vezba 13

* U toku izvrSavanja petlje u svakom koraku upisivati sluc¢ajan broj u fajl.
File je potrebno otvoriti samo jednom i zatvoriti samo jednom. Svaki
slucajan broj se upisuje u jednom redu fajla u obliku “odbirak i je: x“, gde
je i redni broj odbirka, a x njegova vrednost.




LabVIEW Measurement File - LVM

* Dve funkcije - Read/Write LabVIEW Measurement File.

* Ukljucuje otvaranje, ¢itanje/upis, zatvaranje i obadu greske u jednom.

* Podaci se formatiraju kao stringovi koji su ili tab ili comma delimiter.

* MeSoviti signali se ¢uvaju kao dinamicki tip podata dynamic data type.

* Zavecu kontrolu nacina formatiranja podataka ili pisanje efikasnijeg koda,

preporucljivije je koristi Low-Level VIs.

L
-

Write To
Measurernent
File
Signals

i

-

g test.lvm - Notepad

File Edit Format View Help

LabVvIEW Measurement
Writer_version 2
Reader_version 2
Separator Tab
Decimal_Separator
Multi_Headings No

X_Columns No
Time_pref Absolute
Operator great wall

Date 2014701 /21

Time 17:46:01,7312002182006835938

#espnd_of _Header®*®*

Channels 2 =
samples 1 1.
Date 20014/01 /21 2014,/01/21
Time 17:46:01,7322001457214355469
¥_Dimension Time Time
x0 0, 0000000000000000E+0 0,00
pelta_x 1,000000 1,000000
#erpnd_of _Header##®
¥ _value untitled Untitled 1
0, 000000 0,333002
1,000000 0,604400
2, 000000 0,720469
3,000000 0,943845
4, 000000 0,144253 =

¥ 1 |




Customizing VI

* VI Properties su dostupni desnim-klikom na ikonu VI ili iz File menija.

* Promene se odnose na sve instance VI u svim aplikacijama i vidljive su kada

je VIu RUN modu. —— _—

Category i General :'

Memery Usage
Untitled & Documentation
Revision History
Editor Options
Protection

0 | VI not save : [
e Window Appearance
Window 5ize =

Window Run-Time Position

Current revision Location

| List Unsaved Chang Execution History... ]
Print Options
- —
{3 VI Properties m C Code Generation []p:ﬂ'crns Gorccl ] [ Help ]
Category Window Appearance IE"
Window title
Untitled & Same as VI name

7 Top-level application window
I Dialog

@ Default

7 Custom

Customize...




Customizing VI

o Window size:

* Set minimum and current panel size,

* Adjust size of panel relative to the monitor,

* Scale objects on panel as window resizes.

-
13 VI Properties

Finimum Panel Size

Width 753 |

Height

Category | “Window Size ]

486

[ Set to Current Panel Size

[] Maintain proportions of window for different monitor resolutions
[ ] 5cale all objects on front panel as the window resizes™

*Applies only to single pane panels

| ok || cancel ||

Help




Customizing VI

* Create custom window appearance.

-
13 Customize Window Appearance

Window has title bar

Show menu bar

Show vertical scroll bar™
Show horizontal scroll bar®

*Applies only to single pane panels

Show toolbar when running
(7] Show Abort button
[7] Show Run butten
Show Run Continuously button

[~| Show front panel when called

Close afterwards if onginally closed
[7] Show front panel when loaded

Window Behavior
@ Default
") Floating
| Hide when LabVIEW is not active
) Maodal
[] Window runs transparently O | o

Allow user to close window

Allow user to resize window

Allow user to minimize window

Allow default run-time shortcut renus

|| Highlight <Enter> boolean

ok || Cancel || Help




Customizing VI

Definsanje pristupa terminalu pomocu tastature.
]

Documentation | DataBinding | Key Navigation

Existing Bindings

POdEéaVanje SubVI Control and Action  Key Assignment =
4 B Prekidac

f Modifiers Shift key

prilikom poziva. F1

<End=

- e [T Control k
13 SubVI Node Setup e &

Toggle
[l Open front panel when leaded |End A E"
Show front panel when called
Sien s bslouii, _ Modifiers ~ | |Shift key
Ciuse afterwards if originally closed 1 i
Control key ;
[l Suspend when called 3 Tab Behaviar

] Set to focus on toggle ] Skip this control when tabbing

| oK I[.f.lancei][ Help ]

ok ) (Ganeel) ()




Custom Control

* Formiranje korisnicke kontrole - poseban fajl, ekstenzija .ctl

e Moze se koristiti u bilo kom VI.

PREKIDIAC

Visible tems
Find Terminal
Change to Indicator

Description and Tip...

Create
Replace
Data Operations

Ll W W

Advanced Key Mavigation...
Fit Control to Pane Synchronous Display 11 Controls G Se,archl
ol Oec it Pone bores :
Run-Time Shortcut Menu T b b
Mechanmathdtion. | acHERSHORE G > ;n Q
: : Hide Control
Properties .
P Enabled State , Mum Ctrls Buttons Text Ctrls
e -:;_,;-'?ﬁ @ i
- T8 '
User Ctrls Mum Inds LEDs
3
TextInds  Graph Indica..,
User Controls K
+ Postavljanje na FP-u, -
Vision k




Type Definition i Strict Type Definition

* Pri promeni Custom Control-e svi njene instance koje su ve¢ definisate (postavljene na

FP nekog VI) se ne menjaju.

* Type Definition - sve promene koje su vezane za tip podataka kontrole se primenjuju

na sve instance te kontrole.

s _[,l'qf,

Control

| TypeDef.

Strict Type Def,

» Strict Type Definition — sve promene se primenjuju na sve instance te kontrole.

| Strict Type Def.

Utorak
Sreda
Cetwrtak
Petak

Dodat jos jedan
element za Enum

tip podaka. Utarak

Sreda
Cetuertak
Petak

v

Promenjen font i
boja pozadine.

é Ponedeljak >

J Ponedeljak

Ponedeljak




* Omogucava izmenu izgleda FP u toku izvrSavanja programa, npr. odredenim

korisnicima je dozvoljen pristum samo nekim kontrolama, ostale moraju biti u stanju
Disabled.

* Desni klik na terminal (BD) » create » property node, a zatim izbor property-a kojem se

Property Node

zeli pristupiti.

* Ne podrzavaju svi property funkciju write, ve¢ samo read.

* Property Node moze biti povezan i sa delom FP-om u koji se mogu smestiti
kontrole/indikatori (Pane) .

Boolean

| TES

Boolean
71 I 1

Pane
71 I 1

~[*Blinking

Area Widt
Boolean

Boolean
L]

Lefte

10

{3 Property Nodewi

File Edit View Project Oper

[srord

Boolean




Invoke Node i Control Reference

» Koristi se za izvrSavanje neke akcije na objektu u toku izvrSavanja programa.

Za razliku od property koji predstavlja neku o osobina obekata, invoke node je metod,
tj. operacija koja se moze izrsiti nad objektom.

Invoke Node se pristupa desnim klikom » create » invoke node i izbor metode koja se Zeli

1zvrsiti. This V1
i . 2 This V7
Mumeric Murmeric This VI III This Application
71 e 71 S # This VI
ﬁ Reinit To Default Ll
Pane
* Control Reference - pokazivac na objekat LabVIEW-a. EJW'EEh
UMmMEric
* Omogucava i referenciranje objekata koji se nalaze u drugom VI. stop

Svaki objekat (indikator ili kontrola) ima jedinstveni identifikator (referencu) u
LabVIEW-u. Referenca objekta postaje aktivna kada VI (a time i svi SubVI koji se
poziva) na kome se objekat nalazi zapo¢ne sa izvrSavanjem.

* Moze se jos referencirati i aplikacija (LabVIEW), tekuéi VI (This VI) i sam panel
(Pane) tekuceg VI.

Paleta Programming » Application Control i izbor VI Server Reference. Zatim klik na
Referencu i moguce je izbrati objekat sa kojim ¢e se povezati referenca.




Property Node, Invode Node i Control Reference

* Control Reference za objekat FP-a se moze dobiti i desnim klikom i izborom Reference.

r———

* Control Reference omogucava pristum

INumeric,
I r— S Property-ima i Method-ama

Find ’ odgovarajuceg objekta pomocu
rhde Control Property Node i Invoke Node iz palete
Change to Indicator
Change to Constant Programming » Application Control.
Description and Tip...
Murmeric Palette » Nurrl1e.ric Property Node

21t |--{§ = ightum (7 3
Data Operations 3 Control Left b
Advanced 3 Indicator

] _ Invoke Mode

4 View Az Icon Local Variable B g DigNum (strict) 5

Representation b " Reinit To Default

* Control Reference omogucéava izmenu Property-a terminala iz glavnog VI-a unutar

subVI.
Murmeric Property Node
E =t DigNum (strict) &
Blinking " Blinking
................

Control Reference kontrola Numeric

> _ / EE
Mumeric

Edit » Create SubVlI Property Node __ £p
- f a =< DigNum (strict) Blinkin
Mumeric K Biinking g
& Digital - ,,_,_HL / Blinking g OFF
Blinking s BD
...............

Sada se promena Property-a vrsi u SubVI-u




Vezba 14

* Nastavak vezbe 12: omoguditi promenu boje dijagrama pomoc¢u Enum kontrole.
Promena boje se mora izvrsiti u posebnom subVI. Napomena: dodati jos jedno stanje.




Sequence strukture

* Zarazliku od klasi¢ni programski jezika LabVIEW ne izvrSava programski kod
naredbu po narednu ve¢ se koristi dataflow model.

* U situacijama kada se deo koda mora izvrsiti pre nekog drugog dela moze se
forsirati serijsko izvrSavanje koristeci Flat Sequence ili Stacked Sequence strukture.

I~ Prﬂgramming |'¥  Programming

Stru ctures L Structures

m “’Ww

|Flat Sequence Structure|[SCAL] [GLOE] ‘ |Stacked Sequence StructurefE]

L 1
N o~
o0 o0

L -




Sequence strukture

Flat Sequence

1000000000000

OO0 0000000000000 000000°¢C

ACC from Card 1ovi

7

[CARD 1]
ACO from Card 2.vi

7

[CARD 2

Clutputs.vi

Analyze Data.vi

Ll

Present Data.vi

Save Data.wvi

I:IIJIEI}D

O0O000000000Q0 0

OO0 00000000000 00000000¢c

1000

£

[0.2] B OO

A.Ci from Card 1.

ACi from Card 2.

Stacked Sequence
100 0 !ltﬂnz]vtlﬂﬂﬂ ! 1000 !Elﬂuzlvtlﬂﬂﬂ !
Clutputs.vi
o
o

OO0O0o0o0o0o00oonao

Analyze Datawi

Prezent Data.vi

Ll

Save Datawvi

I:IIJIEI}D

O0O000000000a0 ooo

Oo0O0o000oo0ao




Sequence strukture

* Koris¢enje sequence struktura se ne preporucuje jer se narusava dataflow
model programiranja na koji se oslanja sam LabVIEW.

* Kao reSenje predlaze se, kad god je to moguce, umesto forsiranja serijskog
izvrSavanja koriS¢enjem sekvenciji, dodavanje error in i error out terminala
za svaki subVI. Zatim, adekvatnim povezivanje error in i error out
terminala moguce je odrediti tacan redosled izvrSavanja subVI a ne
narusti dataflow model programiranja.

errorin 1 ACT from Card 1.vi Cutputs.vi

- =

Merge Errors.vi _ _
- ?!‘uﬂ| Analyze Data.vi Present Data.vi
oAt

_ Merge Errarswvi Simple Error Handlerwvi
ermorin  pAcq from Card 2. 21 Ll - |:\ TN @
= 2
[
2l [CaRD 2|

Save Datawvi
anlig




Design Patterns - State Machine

State Machine - masSina stanja.

Izvrsava se sekvenca naredni, ali u odnosu na standardnu sekvencu,

redosled koraka se odreduje programski.

Za razliku od Sequence moze se prekinuti u proizvoljnom trenutku.

Za promenu stanja koristi se Shift Register.
Case struktura se koristi za svako stanje.

U svakom stanju odreduje se sledece stanje.

Current State

R T e

Compute state

Mext State

Compute data

e o e e e

Internal data

State = Init;
While (Statel!=5top) {
switch state {
case Add: ..
case 5ub: ..

}

State = ..




Design Patterns - State Machine

* Primer masSine stanja - ATM

no cd

d () Card

check ba.“:y \\p:‘thdmw

‘“ Balan EE* \ cancel Withdraw

'/) code invalid
card o] check |

cancel
code valid
no operation

(peration

ATM amount > 0 /,—-D!E‘

ATM amount <)




Design Patterns - State Machine

Withdraw” P

"Init", Default

ATM amount

Card Balance

[




Vezba 16

* Realizovati VI koji izvrS8ava masinu stanja na slici. U stanju inicijalizacije vrsi se
definisanje parametara simuliranog signala. U stanju analize odreduje se srednja
vrednost signala. Upozorenje se javlja ukoliko je srednja vrednost van dozvoljenog
intervala. U fajl se upisuje vreme i datum upozorenja, srednja vrednost signala i limiti
(gornji i donji). Fajl se otvara samo na pocetku i zatvara samo na kraju izvrSavanja

programa. ?

INICUALIZACIA

Y

SR. VREDNOST UPOZORENIJE |
AKVIZICUA > ANALIZA VAN LIMITA UPIS U FAIL
Ty
NIJE ISTEKLO
VREME | NIJE
STOP
TEST:VREME
ISTEKLO VREME ILISTOP h
| NIJE STOP

l STOP

®




Design Patters - Event Loop

* Predstavlja standardno koriS¢enje Event strukture.

* Postoji nekoliko registrovanih event-ova koji ¢ekaju na interakciju sa
korisnikom, ako i kod koji se izvrSava u slucaju timeout-a.

Source

Type
Time

[[0] Timeout

Source
Type
Time
CtIRef
Oldval

Mewlal

| [1] "Broj": Value Change VHi

Broj

| [2] "stop": Value Change VHi

Source

Type

Time

CtlRef

OldVal

Mewlal




Design Patters - Event Based State Machine

* Poseban slucaj State Machine, u kome se prorac¢un sledeceg stanja vrsi
u Event Structure-i.

* Prelaza iz stanja ¢ekanja u neko od stanja sistema odreden je pojavom
event-a.

* Nakon izvrSene sekvence stanja, sistem se vraca u stanje ¢ekanja na
event.

IE 0] "Commarn ¢ [0] "Command 1"; Value Change

[w}= > Configuration > == """ - [1] "Command 2": Value Change
""""""" > Unuse: > """"""' " [21 lcommand 3': Va'ue change
esrssnninen Unuse = nsessere am - . 3 :
____________ drammar & [3] "Quit™: Value Change; Panel Close, Application Instance Close
............ . i ~
Command 1
s
57 b
olde ¥ DeQueue | —
=l ==
States [CO 3K 2. E . :;;j error out
error in A B ol TP




Vezba 17

* Modifikovati prethodni program tako da se ukljuci i event struktura sa sledeéim
event-ima:

- promena parametara simuliranog signala vrac¢a program u stanje inicijalizacije,

- promena limita postavlja pitanje korisniku da li je siguran da zeli da promeni
limite, vrsi promenu limita ukoliko se korisnik saglasio uz medusobnu zamenu
vrednosti limita ako nisu dobro definisani (donji veéi od gornjeg),

- odbija zahteva za zatvaranje prozora,

- zaustavlja program ukoliko korisnik aktivira taster stop.




Lokalne promenljive

000000000000 000000000000

| - D w
....... (528 -6 =-H¥
s “ida

Nije moguce sa istim indikatorom.

Find Indicator

o |
TF Visible Items 3 @ m’;ﬁ; EI [Fﬂ‘mrkmg J J
F

Hide Indicator
Change to Control 8] O
Change to Constant
Description and Tip...

working local variable

Boolean Palette 3
Constant TR
rrrEE—— * Lokalna promenljiva je povezana sa
e b | Indicator odgovaraju¢om kontrolom/indikatorom.
R

pr— * U lokalnu promenljivu se moZze upisati
Property Node ) vrednosti i iz nje se moZze is¢itati vrednost bez
nvoke Mode »

obzira sa tipom terminala sa kojim je povezana

Properties




Lokalne promenljive

* Omogucavaju zaustavljanje dve petlje istovremeno.

Inicijalizacija Stop
kontrole na false.
Tuneli forsiraju
redosled izvr$avanja.

Umesto sequence
strukture.

Tunel postaje aktivan tek kada se zavrsi
gornja petlja. Tek tada pocinje da se
izvrSsava donja petlja i to samo jednom.

A Oznaka za lokalnu
promenljivu.

=
work Mechanical Action bl Switch When Pressed
stop Release Text TE TH
““ :i_—j . e —a-_l_a—
Properties
| [ | e
v | v | v 1
ko —1%| |pp—2t| |Rp—tL
[EE- rr[%: Mora biti Switch, jer Latch zadrzava
Wl ey v
vrednost dok LabVIEW ne isc¢ita

vrednost i resetuje je.




Globalne promenljive

* Lokalna promenljiva je vezana za odgovarajudi terminal i vaZi samo u VI koji sadrzi
taj terminal (kontrolu/indikator).

* Globalna promenljiva ima opseg vaZenja na nivou LabVIEW aplikacije. Globalna
premenljiva iz jednog projekta se moze pozvati u VI drugog projekta.

* Globalne promenljive omogucuvaju razmenu podataka izmedu razlicitih VI koji se

izvrSavaju u toku jedne aplikacije.

* Programming

L Structures
B | ST [ERE
o ) o dEFl ]
=T E =] =
N
oo

Izbor promenljive iz skupa

promenljivih.

Globalnewvi

@Murneric

\ ﬁ' Globalnevi Front Panel : &
File Edit Miew Project Operate Tools ﬂindtﬂ?

Globalnewi

Fajl Globalne.vi moZe sadrzati vise
terminala razli¢itog tipa, odnosno
predstavlja skup promenljivih.

Nema BP.

15pt Application Font TI - Ti =

—

|.NLII"|‘|Eri

Boolean
4 Mumeric
Mumeric 2
Slide
String

Oznaka za globalnu

promenljivu.




Shared variables

* Zarazliku od globanlih promenljivih shared variables se mogu koristi na vise
umrezenih ra¢unara ¢ime se omogucava mrezno deljenje resursa.

* Vezana je za projekat.

= [k Project: Untitled Project 1

5 B
? EET Eort 1 Virtual Folder
o Import 4 Control
Lib
Add s
Find Project Items... Class
e , AControl
Expand All MI-DAQmx Task
Collapse All MI-DACGmx Channel
T MI-DACGmx Scale
: Unit Test
Properties
Test Vectors
MNew...




Shared variables

i3 shared Variable Properties %_ Naziv prom enlj ive
Variakle
MName .
Description Promenliva <— Tlp pOdatka
Network .
iy Varizble Type Data Type _— promenljive
- -I ME] K- _._-. = . NTEF ofﬂﬂ:ﬂ-eaﬂ / -
3] Array of Boolean (1-O array of) «—
Sy T Boolean (boolean (TRUE or FALSE))
= TAar Lplisne . .
Single Process Single process - isto
Sto i globalna
promenljiva, jedino
ble Aliasi v .
Sl Sto vrlo lako postaje
E?il'_ll:!.t?: . - ) . dl e
|PSP URL = | [ sromse-.. vidljiva na mrezi,
AccessType bez izmena koda.
[read only ~ : :
S Network-Published -
vidljiva na mreZi.
ok |[ cancdl |[ bep |
e

=kl Project: Untitled Project 1
= B My Computer
. el Untitled 2
£+ Untitled Library 1
> _'jEr," Dependencies
'E Build Specifications

Prevlacenje na BP

&1

?!& Promenljiva ’




Race condition

* Paralelno programiranje omogucava brZe izvrasavanje nekog zadatka, medutim

mogu se javiti neZeljeni efekti kao Sto je istovremeno pristupanje zajednickom
resursu.

3000

Nemoguce je utvriti vrednost promenljive
x nakon izvrSavanja BP-a. U 5 uzastopnih

izvrsavanja dobijaju se slu¢ajne vrednosti:
107, -848, -192, 598, 415.




Race condition

[20HN ]
- T~ Speaker
E’J woscl| o ,
|
A Shared resource
TR z
i 2
& p UQ rASpeaker [
7|

E fstop H|-@




Race condition - reSenje 1

* Prvo moguce reSenje su semafori.

semaphore e T R S o S T R TR T Critical section

__________________________________________

lock access unlock

Obtain Semaphore Referencewi Acquire Semaphorevi Release Semaphorewvi Release Semaphore Referencewvi

{ *ASpeaker |




Funkcionalne globalne promenljive

* Drugo moguce reSenje - Funkcionalne globalne promenljive.

FGV - Functional global variable.

Koristi se neinicialiozovani Shift Register.

Korisnik definiSe akciju koja ¢e se izvrSiti nad zasti¢enim podatkom.

VI mora biti non-reentrant. {3 VI Properties

Category

Allow debugging

Reentrancy

i@ Mon-reentrant execution

Un-initialized m'!

shift register ———

Pmteded
shared data

Execution

=]

= EE-I
PYTO action code

Pricrity
I normal pricrity E”

Preferred Execution System

Izvr$ava se samo jednom




Funkcionalne globalne promenljive

X out
# gperations

3000
*CetX ¥
| X |
W Spr ™ H EE"': _.’ME” x =~ 0
IE FGY ' #Subl ™ FGY
=1 +i=1

[ jooooooooog




* Omogucavaju razmenu podata izmedu dve petlje.

* Jedan Master i jedan Slave. Za visSe Slave-a koriste se Notifier-i.

Obtain Queue Enqueue Element  Degueue Element  Release Queue
i .. E.. X
-1 [ =0 -1

-1 Queue je neogranicen.

Nije preporucljivo, moze

max . ok
zauzeti sve memorijske
E [ - ]
[o] (2] dicdll resurse.

Queue name: “data”
Queue element type: double
Max nbr. elements: 100
FIFO access déﬂuwi__f ) Wait if Q is empty
-~
element
W i)




Queue - dodatne funkcije

Engueue Elernent At Opposite End Lossy Enqueue Element Preview Queue Elernent Flush Queue Get Queue Status
E.. (51 =. =. i} 7
[T =0h 15 HH= -1

H — Wait forever if Q is full

m EnQueue element in the front (LIFO)
[l Wait 100 ms if Q is full, then discard

-> then queue behaves like a stack

|:| -y i Force enQueue without delay,
if Q is full, discard the front element

datal .
e ¥ N~ DeQueue, wait forever if Q is full
E["’E]J bo6L] — [
Preview element, don’t deQueue
/ - [—{#0BL]) '9_. [ Wait 100 ms if Q is empty, then
discard

trazi queue sa
imenom datal

= $0BL] -. — Flush the Queue without delay

Bb< | queue name Get info about the Queue,

e

piiigdilie=—ny i
ﬂ M32]lmax queue size Does not alter its content
L # pending remove

# pending insert
# elements in queue
——— poBL] elements




Design Patterns - dodatno

* Design Patterns ili programski Sabloni su standardni nacin pisanja koda u LabVIEW
koji se preporucuju:

One shot
— One shot, - A :
— One loop, »
ig():
— State machine, One shot ili jos i Start():
— Event loop (Event programing), Simple Design Pattern Mcquirecaen);
. Stop():
— Multiple loops, bostProcass (FF)
— Producer/consumer. Display();

One loop ili jo$ i General VI Framefork

=~

Contig():

Start();

While (!Stop(d) {

Acquire{18a);
FostProcess(FFT);

Display();

Stop();




Design Patterns - Multiple loops

* Nezavisan, paralelan rad vise petlji, koje ne moraju da dele
resurse.

* Ukoliko petlje dele resurse, potrebno je koristi neki od
mehanizama sprecavanja Race Condition.

* Petlje nisu sinhronizovane (postoji moucnost sinhornizacije
kori¢enjem subpalette Programming » Structures » Timed
Sturctures).

* LabVIEW, ukoliko postoje moguénosti, svaku petlju dodeljuje
drugom procesoru.

ol @

L




Design Patterns - Producer/ Consumer

* Master (Producer) generiSe podatke i to mozZze biti i asinhrono.

* Slave (Consumer) ¢eka da podaci budu dostupni, a zatim ih koristi.

* Razmena podataka izmedu dve petlje se vr$i pomocu queue.

B, Pt X
>0 Ik
el [@ \
Oslobada se memorija
A dodeljena queue, a time i
| No Error ~p|”
2 referenca na queue.
Chart ’ , ,
= s | poei 7 Slededi poziv Dequeue u
#] .o o\
7 7 Consumer petlji generise

0 7
% W gresku i ona prestaje sa
[ radom.




Motifier below is used for
synchronization between

data (can be any type)

Design Patterns - Producer/ Consumer with Notifiers

* Notifiers — deo BD-a 8alje poruku (koja moZe biti bilo koji tim podataka) drugom delu
BD-a ili SubVI. Kada odrediste primi poruku (Notification) nastavlja sa izvrSavanjem
programa.

* Moze spreciti Race Condition. Za razliku od Queue, Notifiers omogucava komunikaciju
sa vise petlji istovremeno (korisnik podataka iz Queue, brise podatak kada ga procita).

* Master/Slave programski Sablom se moZe realizovati pomoc¢u Notifiers.

[This loe

Releasing the notifier

Determine when
to notify the slave
loop here,

p is the master loop
: stops the slave loop(s).

Send Motification

Release Motifier

[ructon]]

loop(s]) to act

Master loop notifies the slave

Wait on Motification

i |:| Mo Error "t
2. E|

This loop is a slave loop.
It waits to receive notification to act from the master loop.




Design Patterns - Producer/ Consumer Event Loop

* Producer registruje event , ali ga ne obraduje, ve¢ Salje podatke o
event-u Consumer-u pomocu queue-a.

* Registracija event-a vrlo kratko traje, sva obrada je odvija u m
Consumer petlji.
P | s :

[1] "do A” Value Change *h-

b 13
1T o
Type it
Time Em
CoRef
Oldval daA
[t DT TRY _TER mrﬁ




Design Patterns

* New VI from template.

-
ﬂNew

Create Mew

Description

=V
- |ml BlankVl
{ @. Polymorphic VI
Bk From Template
; E‘.\ Control and Simulation
@y DAQ
E‘IE} Frameworks
BE} Design Patterns
- g Control Design
Q Master/Slave Design Pattern
; g Producer/Consurner Design Pattern (Data)

7@ Queued Message Handler
Jg Standard State Machine
; Q User Interface Event Handler
Q Dialog (Base Package)
i) Dialog Using Events
"Q Single Loop Application
'ig SubVT with Error Handling
i "Q Top Level Application Using Events
& £ Instrument /O (GPIB)
EIE'; Simulated
& £ Tutorial (Getting Started)
= (=3 User
{2 Browse...
I E‘.\ Project
IF:'} Other Files

4 (L]

£ Producer/Consumer Design Pattern (Events)

m E L

Use this template to build a producer/consumer
design pattern with events to produce queue items,
Use this design pattern instead of the User Interface
Event Handler pattern for user interfaces when you
want to execute code asynchronously in response to
an event without slowing the user interface
responsiveness.

| Add to project

| ok || cancel || Help




Vezba 18

* Za prethodni zadatak obezbediti da se analiza signala obavlja u posebnoj petlji,
koris¢enjem reda (queue).




Akvizicija signala

* LabVIEW omogucava akviziciju sa razlic¢itih uredaja.

' “"'”‘"_—i
GPIB instrument DAQ card LISE device cRio controller
 Od fizicke pojave do racunara.
Physical Signal Signal CrPU
phenomenon  Sensor Signal conditioning conversion memory
[ (inied)
2o

3FE8 A3D2 9162 BBBC
IFFT 370D FDEA SB9A
4686 B219 88DE6 FSE7

480E ABTC SDOE 8424
4860 ECO2 BBFD Al83
4815 4338 3575 20C2
4815 FBAL A3CE 193C




Akvizicija signala

* Prenos digitalnog racunara do CPU-a.

Interrupt

- gvary mmple
= b buff,
= full b,

DMA access

e Veliki broj NI DAQ (Data
Acquisition) kartica je
multifunkcionalan.

Axi1IFBELS] Bx 11356031
axeRC12H33 B BSEATTIT




Analogni ulazni signali

Select in

lK)Comoctqr

Al SENSE

put line

MuxJ-
DIFF, RSE,

or NRSE

Al GND li
v |

Select input mode

.

Al Terminal
Configuration
Selection

Amplify signal

Convert to
binary

AR S

Bufferize

— AIFIFO }{AI Data

Selection
Grounded Signal Source Floating Signal Source
ACH(+) + ACH(+)
v | ACH () ACH (-)

ACH

&
25

Differential

>_q
R
AIGND

ACH

iy

Q:

e

i

RSE

AISENSE

|

NRSE

ACH

LAISENSE

@,

AIGND

i—o

s

NRSE




Analogni izlazi, digitalni signali, brojaci

Convert to Analog signal

2.0V
Buffer .8V
oV e )
E
E
1
v
7 |k FoD
AQ FIFO —aA0 Data & D1
- POz
= P23
| FD4
& Fo.5
o FOLE
o | B0 T
AQ Sample Clock &
AQ Offset Select
AQ Reference Select ‘.',{‘I?
e ]




MAX - Measurement and Automation Explorer

* Samostalna aplikacija koja omogucéava pregled i podeSavanje dostupne
merno-upravljacke opreme, pre svega opreme cije je proizvodac¢ National
Instruments.

Device and Interfaces - izlistani su svi
dostupni uredaji.

Remote System - svi mrezni uredaji.

/

- -
@- Devices and Interfaces - Measurmy& Automation Explorer @Eu
File Edit View Tools Help / _
4 £ My System / Ay Create Mew.. | &% Show Help
i [gl Data Neighborhood = L
4| ) Devicg arkdlnterfa::ﬂ! fiiss

i NIUSB-9201 "Devl” Devices and Interfaces

. . |
I8 NEUSE-H0ee Devices and Interfaces lists installed and detected CAN, DAQ,
. Metwork Devices FieldPoint Serial Controllers, GPIB, IVI, Motion, Serial, VISA, Vision, and

1> P PHI Systern (Unidentified) Wil hardware.

¢ Serial & Parallel =
b 4l 3cales If you do not see your devices...
i @ SUfmr_arE 2 You have not refreshed the configuration tree
[ i VI Drivers

= Your device may not be Windows Plug and Play compatible
s 9 Remote Systems ! ? ! ¢

What do you want to do? ==

& Configure an existing device
i Add anon-Plug and Play device

For more information about using your Ml product in M&X, refer to your

4 i H ] B | il

% Help

-




MAX - Measurement and Automation Explorer

* Pregleda rasporeda konektora uredaja.

[ —
% NI-DAQmx Device Terminals Hel
| = =2 B
Hide Locate FHack Forward Options
Woier b s NI USB-6009
File Edit View Tools Help E e —_—
P @ My System I .:, ETIa GHD 1|17 PO
, _ | 2] NI PCI-MIO-16E~
| e | Data_ Meighberhood | E NI PCI-MIO-1EXE ALDAL O+ 2 |18 FO.1
4 ﬁ" Devices and Interfaces E NI PCI-MIO-1EXE A 40l O— a (18 POz
5 NIUSB-9201 "Devl” ' B e GND | 4 [20] | Po3
(@@ NI USB-G009 ..Dw-.... Ui E NI USE-5008 ALTIAL 1+ 5 | Pn;q
WLLRIE £000 00y b Self-Test B Use-6009 Alsiali- | [ 6 |22] | Pos
4 Metwork Devices | L% ’ E NI USE-5207 SND =y s
P PI{I P}ﬂ. System (Unid ﬂ? Test Panels... 2] NI USB-3201 (DS AlBIAT54 a3 12| | po7
[:.> __},‘ Serial & Parallel 4; Recet Device E Ml USE-52114 Al BIAL 9= a |25 P10
b 44 Scales 2] NI USB-3213 GND | [10]26] | P11
b & Software {mi Create Task... 7] NI USB-32154 Alaal e | [11]27] | P12
- [ VI Drivers lﬁi Configure TEDS... E‘{ NI USB-32184 (B Al TN 3— | [12(28] | P13
- ¥ Remote Systems 7] NI USB-3219 GND | |13|28] | PFIO
Rename 2] NI USB-3221 [ ACD | |14[20] | +25 WV
| Delete 7] NI USB-3221 (DS AT | 1151311 (SR
| / E M| USE-3229 GND 16 | 32 GND
B Device Pinouts Y I%;_niq?}q L * SR '
: Properties — »
1 b — _-ﬂ
I Help 3
I ; — = Self-Calibrate 3
!l Displays the device pinout map | >




MAX - Measurement and Automation Explorer

* Kreiranje Task-a.

——

&% NIUSB-6009 "Dev2” - Measurement & Autorr

| File Edit View Tools Help

| a & My System

b (g Data Neighborhood

4 ﬁ" Devices and Interfaces
gl MIUSB-9201 "Devl”
i! M LP'D _i-'..F'I.F'In (L] ¥ LN

L Netw Self-Test
» PX1 PXIS Test Panels...

b Seria Reset Device
[» 44 Scales

[» .5] Software Create Task...

¢T

@5 2

> [l MDrive &% Configure TEDS...

~

I @ Remote Sys

Rename

Delete

Device Pinouts

o &

Properties
Help
Self-Calibrate

o)

Creates NI-DACQ mx

asuremen
tomation

Select the measurement type for
the task.

A task is a collection of one or
mare virtual channels with timing,
triggering, and other properties.

To have multiple measurams
types within a single tas
must first create th with one
measurement =. After you
creata th =k, click the Add

Cha button to add a new
asurament type to the task.

Merenje napona

INSTRUMENTS

w NATIONAL

= Acquire Signals

| »

= Analog Input
Yoltage

It

Termnperature

Strain
Current

Resistance

Frequency
Position

Acceleration

PR aelFFPRF @

Custom Veltage with =

Mesd >

ot i= Acquire Signals

Digitalni ulazi

Analog Input
Counter Input
= Digital Input

& Linelnput

mn  Port Input

@ TEDS

Generate Signals




MAX - Measurement and Automation Explorer

* Digitalni ulazi

W& Physical
File Edit View Tools Operate Help
Supported Physical Channels a £} My System = |l gave | <+ Add Channels % Remove Channels | ¢ Show Help
= 4 [qll Data Neighborhood = == = :
4 [ NI-DAQmx Tasks Channel - Hex Value | FF |
{nt Digitalni ulazi ; Digitaln [=] o
4 ﬁ Devices and Interfaces 3 Binary Value ; ]_1111111 |
= B NIUSB-9201 "Devl” -
@ NIUSB-6009 "Dev2" 31 4 23 6 15 8 7 0
o Metwork Devices = P99 PPPPPPPD DOPPPPID DIVIPIII
[+ PXI PHI Systermn (Unidentified) |
[ y Serial & Parallel | Configuration | Triggering | Advanced Timing | =
& 44 Scales - N
ol T b { i NI-DAQm Task

* Analogni ulazi

W Physical Configuration | Triggering | Advanced Timing |
Channal Settings
Supported Physical Channels 2
- Devi (USB-3201) - @ Details ‘ * | Voltage Input Setup
9 De% {U5B-6009) o Voltage | Settings |
ail Signal Input Range
ai2 T Scaled Units
: Max | 10 _—
ai3 = — | | Volts =)
Sid Min | 2 L 2y
a3
ai6 Terminal Configuration
a7 ARt O o
N Click the Add Chanviels button L i [=]
(+} to add more channels to Custom Scaling - 4
ik, | <MNo Scale= /E-h Time
Timing Setiings
Acguisition Mode - Samples to Read Rate (Hz)
N Samples =] | k| | 1k |

* Sli¢nan postupak i za digitalne/analogne izlaze.




LabVIEW - DAQ Assistant

* Measurement I/O » DAQmx - Data Acquistion paleta.

* Ista procedura kreiranja Task-a kao i u MAX-u.

DAQ Assistant

rate

[DELE

number of samples

al

Create Mew Express Task...

NI-DAQ

DAQ Assistant

Channels and Tasks

Physical Channels and Virtual
Channels

A physical channel is @ terminal or pin at
which you can measure or generate an
analog or digital signal. A virtual channel is
a collection of settings such as a name; a
physical channel, input terminal

m »

NATIONAL
INSTRUMENTS™

Acquire Signals

Generate Signals

< Back . i et 3

DAQ Assistant
data

s

data

q |
||||U|

| ||| | ﬁ“
'm
\| \

! |
”‘H h'u'ﬁn'qm M'H

R
||\

I
ul.\ |

1 | | 1 |
00 20m  40m 60m 80m 100m
Time

Amplitude




LabVIEW DAQmx

* Biblioteka funkcija za rad sa NI DAQ uredajima.

Funkcije viSeg nivoa, ali dovoljno detaljne za konfigurisanje najveceg broja zadataka.

* Omogucava programiranje DAQ uredaja nezavisno od tipa uradaja i interfejasa (USB,
PCI, PCle, itd).

Zamena DAQ uredaja drugim DAQ uredajem drugog tipa ne zahteva ili zahteva
minimalnu promenu LV koda.

Measurement I/O » DAQmx - Data Acquistion paleta.

Create
Task

v

Create
Channel

Clear




LabVIEW DA Qmx - Digitalni I/O

* Virtual Channel programski entitet koji ukljucuje fizicki kanal (analogni I/O, digitalni
I/O) zajedno sa informacijama koji su specificni za samo merenje kao sto je opseg,

skaliranje, kondicioniranje signali, itd.

* Task je kolekcija infromacija o jednom ili viSe kanala sa informacijama kao $to je

brzina akvizije, trigeri, itd.
Task Const:

tazk in

i Ty

Browse...

(¥ Digitalni ulazi
lines gMerenje MNapona

[% Dev2/port0/linel [jnrrammnanonnnnn:

Moze se izabrati Task iz MAX-a
ili ostaviti prazno.

DAQmx Stop Taskwi

name to assign DAGQmx Create Virtual Channelwvi DAGm: Start Taskwvi DA Read.vi DAOmMx Clear Task.vi
Dicitaln ol em > o T
igitalni ulaz — [ = e = o {%’“"
. Digital Input ~ Digital Bool
hannel for all lines ~ @ J -
lone channel for all lines vf——— 1Lime 1Point

DAQmx Create Virtual Channelvi
DA rice:

Digital Output =

Do

Dﬁk%mx Write.vi
AN

[ Digital Bool _
{|1Line 1Point

=




LabVIEW DAQmx - Analogni I/O

task in
%o
physical channels

Ded/a0 [

name to assign DA mx Create Virtual Channelwvi  DAQmx Start Task.wvi
)

DAQmx Stop Taskwvi  DAQmx Clear Task.vi
[Analogni ulaz~e b & s
AlVoltage = Analeg DBL  _
1Chan 15amp

Qmx Create Virtual Channel.vi DA E o Wb

DA mx Read.wvi

nn

................ Analog DBL -

Radi sa max L] 1Chan 1Samp
frek. odabiranja
Podesavanja
input terminal configuration ZadaVI’lje frek, POStO]l DAGTx Trigger.vi
minimum value Odablran]a mogucnOSt/ L
maximum value eksterno . .Stﬂl"t -
g Digital Edge

samples per channel

t;;k in 1000
physical channels

FDed/a0 [

name to assign

trigerovanja
mora biti <=

|Continuous Samples ¥

umber of samples per channel

1000

ACQmx Read.vi DA

5o
A

DADmx Create Virtual Channel.vi DAQmx Timing.vi DAQmx Start Task.

Analogni ulaz EN

nnn

my Stop Task.vi AQmx Clear Task.wi
2! e

units AlVoltage ~ Sample Clock = Analeg1D DBL _
rate 1Chan MN5amp f

10000




LabVIEW DAQmx - Analogni I/O

* Slededi kod prijavljuje gresku pristupanja zauzetim resursima, iako su fizi¢ki kanali
razlic¢iti kao i imenaTask-ova. (Za digitalne Task-ove ovo ne vazi.)

physical channels
% Devl/ai0 [v]

name to assign

D& mx Read.vi

DA mx Start Task.wi

DAQmx Stop Task.wi

Analogni ulazl a2

units

s Devi/ai? |

name to assign

o
iNmi

g

-[-"\-uﬁ\.
nnr
et

DAy Clear Task.vi
|{%"

nnn

AlVoltage "’l

Analog DBL
1Chan 15amp

channel 1

K
\

channel 2 |

/

Analogni ulaz? LRV

units

Samples k

-__7?_:
%o Samples k+1 —"—\

DA mx Start Task.wi DA mx Read.vi
| Sy
% AL {

nnn

AlVoltage *l

Analeg DBL
1Chan 15amp




LabVIEW DA Qmx - Analogni I/O

* ViSe analognih ulaza, ista frekvencija odabiranja.

ﬁput terminal configuration
Differential =

minimum value

maximum value

-

input terminal configuration \

minimum value

@7

rmaximum value

+—F
nn

AlVoltage v|

name to assign

Analogni ulazl |

units

Razli¢ita imena virtuelnih

]
- physical channels physical channels
L Devl/ail |+ P L Devl/ail |+

name to assign

Analogni ulaz? [

data

50 Fw fm

Niz od dva elementa, redosled
odgovara redosledu definisanja
virtuelnih kanala u Task-u.

DA mx Readwvi

AlVoltage =

kanala i razlic¢iti fizicki kanali.

Analog 1D DBL _] §
MChan 15amp '




LabVIEW DA Qmx - Analogni I/O

* Slededi kod javlja gresku, jer se ne mogu fizicki kanali razli¢itih funkcija definisati u
okviru istog Task-a.

taskl

DA mx Read.vi

¥ &5 0
----- fink iy =

DA Mz Writew

{z% | physical channels

narme to assign Al'Voltage ,ﬂ narne to assign AD Voltage vﬂ Analog DEL Analog DBL
_Analoni ulazl | Analogni izlaz2 F 1Chan 15amp - 1Chan 15amp -

* Analogni ulazi i izlazi moraju biti
dodeljeni razli¢itim Task-ovima.

physical channels
L Devl/ail |= a

DA

name to assign

MNNseceeeey — Lisr focees m - e fowwer] L fosd]
Analoani ulazl 1 Al Voltage = Analog DBL

1Chan 15amp

mx Read.vi

units

DAL s
e .
... | physical channels
{m AL s
'f.lli
T I I I 1 st B e s ] e L ol ' e e B
namme to assign LN poe] L o W focececes

Analog DBL
1Chan 15amp

Analogni izlazl | | |AQ Voltage ~

units




LabVIEW DA Qmx - Analogni I/O

* Razlic¢iti analogni izlazi mogu biti dodeljni razli¢itim Task-ovima i nece biti prijavljena

greska.

0
DAL
-i{% physical channels E DA mx Write.vi
= L Devl/acl [+ ” '-'-""='= m I:lrll.::rr.:-: l.-'.r|'|:-: DA
Fe I = : | |

name to assign
Analogni izlazl

|AG Voltage ~ Analog DBL  _
] 1Chan 15amp 2 status|
stop stop E

S

units

[T 2 v 2= iy vy Y : ssose

:.f[% physical channels _ [} rmx Writewi S— S—

i) ;6 Devlfacl [+ l.-'.rr-:-: I I:lru.:_:.-.:-:
......... {5 n 3 = . il S

name to assign
Analogni izlaz2

|AO Voltage ~ Analog DBL _

] 1Chan 15amp

units




LabVIEW DA Qmx - Simulirana kartica

* U toku razvoja mozda nije uvek dostupna realna kartica. LabVIEW ostavlja
mogucnost kreiranja simulirane kartice.

74 Devices and Interfaces - Measurement & Automation Explorer
File Edit View Tools Help

v B My System ) Create New...
Y gt:l:';zg?::}:::s ﬁ Create New ... ? X
v &' Devices and Interfaces De i
@+ Integrated camﬂ J.D] Create New... - Choose the type of item you want to add.
@ Integrated Camera “cam0T(T)
@ Integrated Camera "cam0 (2)" If = &g Devices and Intefaces
@« Integrated Camera “cam0 (3)" y =5 Network NI-DAQmx Devices
4 Network Devices Y & NI-DAQmx SCXI Chassis
> 44 Scales % Ye| @ <@ NI-DAQmx SCC Connector Block
3 & Software # <&@ NI-DAQmx TEDS Interface
y (B Ramote Syserns wh| e
s ot NI-RTSI Cable

@ Port (Serial or Parallel)
=5 VISA TCP/IP Resource
[P PXIChassis

<Back | Net> [ Finish ][ Cancel




74 Create Simulated NI-DAQmx Device

LabVIEW DA Qmx - Simulirana kartica

ﬁ NI USB-6009 "Dev1” - Measurement & Automatio

File Edit View Tools Help

Search...
NI-DAQmx Simulated Devices
[ X Series DAQ
----- M Series DAQ
[ E Series DAQ
----- S Series DAQ
..... SC Express
----- B Series DAQ
=} USB DAQ
------ NI USB-6000
------- NI USB-6001
------- NI USB-6002
------- NI USB-6003
B NI USB-6008
------- NI USB-6501
------- NI USB-9201
yoem NI USB-9201 (DSUB)
------ NI USB-9211A
~~~~~~ NI USB-9213
....... NI USB-9215A
- NI USB-9215A (BNC)

PXI Chassis 1
PXI Slot | 2

[ o | | concel

v Ed My System

v Data Neighborhood
@l NI-DAQmx Tasks

v & Devices and Interfaces
@« Integrated Camera
@ Integrated Camera
@ Integrated Camera
@+ Integrated Camera

«< NI USB-6009 "Dev1"

& Network Devices
> 44 Scales
> & Software
> B8 Remote Systems

e U LabVIEW se “vidi” kao i

“cam0"

“cam0 (1)"
"cam0 (2)"
"cam0 (3)"

svaka druga kartica.




Vezba 18

* Nadogradnja prethodnog zadatka. Umesto simuliranog signala koristiti realan analogni
signal (dobijen pomocu potenciometra). Pretpostaviti da je to nivo vode u rezervoaru.
Ukoliko je signal ve¢i od maksimalno dozvoljene visine aktivirati odgovaraju¢u LED, koja
predstavlja indikaciju alarm (ALH - alarm level high). Slicno obezbediti i za donji grani¢ni
nivo (ALL - alarm level low). Dodati i slede¢i funkcionalnost: alarm se gasi po vracanju
nivoa u dozvoljeni opseg i aktiviranje hardverskog ACK (acknowledgement) koji je potrebno
obezbediti kao digitalni ulaz.

?

INICIJALIZACIIA

Y

SR. VREDNOST
VAN LIMITA

UPOZORENIJE |

AKVIZICUA > ANALIZA UPIS U FAIL

A

NUE ISTEKLO

TEST:VREME
ILI STOP

A

ISTEKLO VREME
I NIJE STOP

l STOP

®




Priprema projekta za distribuciju

* VI Properties - proveriti da li je potrebno dozvoliti/zabraniti minimizovanje VI,
zatvaranje na X, dozvola koriS¢enja toolbox-a, scrollbar-a, promena dimenzija VI i

drugo.

* Putanje - obezbediti putanje za snimanje podataka, uc¢itavanje parametara potrebnih
za inicijalizaciju, koriS¢enje standardnih foldera (aplikacioni, user i sli¢no)

Folder gde je smeStana

APPlicatiW aplikacija.
Build Path

-
;ﬂi’ “—— Kreiranje nove putanje od

IFoIder za snimanje napona sa ulaza Al1 polazne i dodatog stringa.
| Get System Directory.vi
J User Home ?
User Desktop Q;n
User Documents

User Application Data

User Preferences Sistemski folderi dostupni od

User Temporary strane operativnog sistema.

Public Documents

Public Application Data




Priprema projekta za distribuciju

* Inicijalizacija parametara.

* Paleta za formiranje i rada sa konfiguracionim fajlovima.

|¥ Programming
L File /0
L Configuration File Vis

e L ud o~
[ g B
Open Config Read Key.vi Write Key.vi
Data.vi
Wor W
Remove Key.vi Remove Close Config
Section.vi Data.vi
e , L) ?
e &
Get Key Get Section Not A Config

Names.vi Names.vi Data Refnum.vi




Priprema projekta za distribuciju

* Primer ucitavanja i snimanja vrednosti pomocu konfiguracionog fajla.

-
% c:\test\init.b(tl‘l Read Key.vi Write Key.vi
. | ow o
B T B i it = 1V o
. - - I (DB1 ) — ) .
Open Config Data.vi |Double v] EO:‘IJ!I.hmﬂt Gornji limit IDoubIe v] Close Config Data.vi

Kod koji se izvriava.
Mozda je operater zadao
novi Gornji limit.

stop Gornji limit

Value?

) init.txt - Notepad — O X
File Edit Format View Help

[[VI akvizicija]

Gornji limit = 3,000000




Priprema projekta za distribuciju

* Izlazak iz aplikacije - potrebno je obezbediti da se ugasi i Run Time modul.

This Application 4| "Run Time System" v
& This Application B App O
App.Kind ¥ 7 ET

* Obezbedivanje da se ne ugasi svaki put LabVIEW pri zaustavljanju VI-a u toku
samog razvoja aplikacije

This Application o "Development System” T
& This Application Bz App ©

.;ﬂ-.pp.hiind-; i




Kreiranje .exe fajla

* Prvo je potrebno kreirati izvr$ni fajl na osnovu glavnom VlI-a, tj. VI-a koji pokrece
celo reSenje.

* Iz Project Explorer-a izabrati Build Specification - New - Application (EXE).

£} CzNM_KG.Ivproj - Project Explorer — O X

File Edit View Project Operate Tools Window Help

EE IR X[ R E~- @ o) X
Help

ltems  Files —

=- & Project: CZNM_KG.lvproj
= B My Computer

- ) CzNM_KG_Main.vi

DICOM to BMP.vi

EnumCtriFusion.ctl

)
()
=) Fuzija.vi
&)
k-1

Ikona.ico
'] Konfiguracija.ini

& Dependencies
=9 Build Specificatiops |
- ™ CzNM_KG New > Application (EXE)
NET Interop Assembly
Find Project ltems... Packed Library
Arrange By > :hared I[';bra': (I?LL)
Expand All Zt‘::u:':le istnbution
Collapse All i ne
L |

Help...




Kreiranje .exe fajla

* Definisanje osnovnih informacija, naziva EXE i putanje EXE fajla (nakon kreiranja).

E£% CzNM _KG Properties X
i
Source Files Build specification name
Destlnatlpns - CzNM_KG
Source File Settings ~
lcon Target filename
Adver)ced ) VisionFusion.exe
Additional Exclusions ‘

Version Information Destination directory
Windows Security ' C:\Podaci\Personal\Data I\Projekti\Matovic\Projekat Final\Aplikacija 2

Shared Variable Deployment
Run-Time Languages

Web Services

Pre/Post Build Actions Build specification description

Preview | =

Build oK | Cancel | Help




Kreiranje .exe fajla

* Definisanje glavnog VI.

C2NM_KG Properties X
—
Information
Project Files Startup Vis A
Destinations 2§ My Computer -, Cz2NM_KG_Main.vi
Source File Settings - CzNM_KG_Main.vi
Icon -, DICOM to BMP.vi
Adv??ced ‘ -{jl. EnumCtrlFusion.ctl
Additional Exclusions @ Fuzija.vi =
Version Information L Teowiics
Windows Security ~45] Konfiguracija.ini &=
Shared Variable Deployment
Run-Time Languages
Web Services
Pre/Post Build Actions
Preview v

Always Included A
=
&
v

Buld || OK || Cancel || Help |




Kreiranje .exe fajla

* Ostaviti mogucnost debagiranja i na target-u. Bitno ako se jave problemi zbog
hardverske razlike sa platformom na kojoj je vrsen razvo;.

E? CzNM_KG Properties X

Information

3:’:_“ ?Ies {4 Enable debugging (i) Disablin) this checkbox does not ensure full optimization
inations

Source File Settings [ Wait for debugger on launch

Icon [] Use fast file format

.

Additional Exclusions MICopy Stoscacte e

Version Information [J Use custom aliases file

Windows Security Aliases file in project

Shared Variable Deployment

Run-Time Languages =

Web Services
Pre/Post Build Actions
Preview

[J Use custom configuration file
Configuration file in project

[J Pass all command line arguments to application
[J Enable ActiveX server

ActiveX server name

[] Generate build log file
Log file path

[J use LabVIEW 8xfile layout
Enable SSE2 optimization

Buld | OK || Cancel | Help




Kreiranje .exe fajla

* Proveriti strukturu finalnog direktorijuma.
* Prvo OK (sledi pitanje za SAVE), pa tek onda Build.

L} CzNM_KG Properties P-4
Sy
Information
Source Files :

Destinations ’ Generate Preview l
Source File Settings Generated Files o
Icon =H) C:\Podaci\Personal\Data I\Projekti\Matovic\Projekat Final\Aplikacija
Advanced EHLD) data
Additional Exclusions @ LVDICOM.dII
Version Information ~|] VisionFusion.aliases
Windows Security VisionFusion.exe
Shared Variable Deployment 3 VisionFusion.ini
Run-Time Languages
Web Services
Pre/Post Build Actions
v
7 >
Buld | OK Cancel | Help




Pristup .exe fajlu na target-u radi debagiranja

£} C2NM _KG.Ivproj - Project Explorer - O X
File Edit View Project JeIe Tools Window Help

?:’D 6“ X Connect to Remote Panel... ’ —= :
: | 13 Debug Applicaton or Sared Libary o
ltems  Files —
= (&) Project: CZNM_KG.Ivproj Machine name or IP address
& W My Computer ]Iocalhost ’
- ), CzNM_KG_Main.vi o )
- ), DICOM to BMP.vi Application or shared library
- [f EnumCtrlFusion.ctl VisionFusion.exe [v] §_ Refresh |
- IF: A Connection status
ona.ico
- 4] Konfiguracija.ini =
# %' Dependencies
=2 .é Build Specifications
| CzNM _KG i
& Instaler KG
[ Connect ] [ Cancel ] [ Help ]




Kreiranje installer-a

* Na target-u nije potreban ceo LabVIEW paket (bespotrebno placanje licenci).
* [nstaller sadrzi samo neophodne komponente za rad finalne aplikacije.

* Iz Project Explorer-a izabrati Build Specification - New - Installer.

E? CzNM_KG.Ivproj - Project Explorer - O X
File Edit View Project Operate Tools Window Help
|t eSep| % SIEL =R SN

ltems  Files

= B Project: CZNM_KG.vproj
= § My Computer

- ), CzNM_KG_Main.vi
- ), DICOM to BMP.vi
- 1 EnumCtrlFusion.ctl
- Fuzija.vi
- lkona.ico
- ] Konfiguracija.ini
& Qg Dependenc:es
be
-9 GNMKG Application (EXE)
- F itk | g
.NET Interop Assembly
Find Project ltems... Packed Library
Arrange By > Shared Li.bra.ry (IE)LL)
Expand All S(‘)l.ll'fe Distribution
Collapse All _Z;p 2
Help... _r




Kreiranje installer-a

* Ime installer-a i gde se nalazi (na racunaru na kome se i kreira).

ﬂ Instaler KG Properties X
Catego Product Information
Product Information
Destinations Build specification name
Source Files [
Source File Settings [Instaler KG
Shortcuts Product name
Additional Installers VISIO"FUS'ON
Dialog Information -
Registry Installer destination
Hardware Configuration C:\Podaci\Personal\Data \Projekti\Matovic\Projekt\Installer [l
Version Information
Web Services
Windows Security
Advanced
Buld = OK | Cancel | Help




Kreiranje installer-a

* Destinacija svih fajlova koje proizvede intaller na target-u.

£} Instaler KG Properties

Category

Product Information
Source Files

Source File Settings
Shortcuts
Additional Installers
Dialog Information
Registry

Hardware Configuration
Version Information
Web Services
Windows Security
Advanced

X

Destination View

~|2) [All Users Desktop]

{2 [LabVIEW 2016 Examples]
~|2) [LabVIEW 2016 Help]

42 [LabVIEW 2016 Instrument Drivers)
~{2) [LabVIEW 2016 Palettes)

{2 [LabVIEW 2016 Run-Time]
@ [LabVIEW 2016 User Libraries]
+{2) [LabVIEW 2016]

{2 [Personal]

{0 [Program Files Common]
=) [Program Files)

(22 [Public App Data]

A2 [System)]

-2 [Temp)

{2 [Windows Volume]

-2 [Windows]

|
|

Destination name

L VisionFUSION

Build | |

OK J \ Cancel Help




Kreiranje installer-a

* Izvorni fajl (ve¢ kreirani .exe) za koji se pravi installer.

£ Instaler KG Properties

Additional Installers
Dialog Information
Registry

Hardware Configuration
Version Information
Web Services

Windows Security
Advanced

& B My Computer

X

{2 [LabVIEW 2016 Help]
{2 [LabVIEW 2016 Instrument Drivers]
>® [LabVIEW 2016 Palettes]
la [LabVIEW 2016 Run-Time]
+{2) [LabVIEW 2016 User Libraries]
-2 [LabVIEW 2016]
{2 [Personal]
IE) [Program Files Common]
=HD) [Program Files)
2@

== CzNM_KG

E] JisionFusion.exe

t-[@ Lvpicom.d
- [Public App Data]

- [System]

2 [Temp]

2 [Windows Volume]
{2 [Windows]

ooy
Product Information

_estma - Project Files View Destination View

Source FISettings & #; Build Specifications ~{ [All Users Desktop]

Shortcuts - @5 C2NMKG 122 [LabVIEW 2016 Examples]

Build H OK H Cancel H Help




Kreiranje installer-a

* Dodavanje dodatnih installer-a po potrebi. Na slici su to NI Vision Runtime 2016 i
Ni-IMAXdx Runtime 15.5.

E? Instaler KG Properties X

Category Additional Installers

Product Information

Destinations [ Automatically select recommended installers

Source Files : -

Source File Settings National Instruments Installers to Include ~ | LabVIEW automatically selects recommended
Shortcuts NI LabVIEW Runtime 2016 f5 | additional installers to distribute with an installer
Additional Installers NI Vision Common Resources 2017 b_ased on the build specifications on the Source
Dialog Information NI Vision Runtim.e 2016 Files page. Remove the checkmarkfl:om
Registry NI-IMAQdx Runtime 15.5 | Automatically select recommended installers to

Hardware Configuration e S

Version Information
Web Services
Windows Security
Advanced

< >

Only display runtime installers

[] To minimize media prompts while building your installers, copy the selected installers and all future installers
to this computer.

Buld || OK || Cancel | Help




Kreiranje installer-a

* Dodatne informacije - verzija, kompanija koja je napravila aplikaciju, itd.

£} Instaler KG Properties X
Product Information
Destinations Product version
Source Files . )
Source File Settings 1 (|0 | |4 {4 Auto increment product version
Shortcuts
Additional Installers Company name
Dialog Information ETF
Registry
Hardware Configuration 'Company URL
http://www.etf.com/
Web Services
Windows Security Company, confact
Advanced ,
Company phone
Upgrade code _
{42AAF960-ECAE-4010-A87E-7B779356187B} , \ Generate
.~ Build || OK || Cancel || Help |




