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Invoke Nodes, Control Reference
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 Lokalna promenljiva je povezana sa
odgovarajuc¢om kontrolom/indikatorom.

» U lokalnu promenljivu se moze upisati
vrednosti i iz nje se mozZze isc¢itati vrednost bez
obzira sa tipom terminala sa kojim je povezana




Lokalne promenljive

= Omogucava zaustavljanje dve petlje istovremeno.

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

Oznaka za lokalnu
promenljivu.
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Globalne promenljive

= Lokalna promenljiva je vezana za odgovarajuci terminal i vazi samo u VI koji sadrzi
taj terminal (kontrolu/Zindikator).

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

= Globalne promenljive omoguc¢uvaju razmenu podataka izmedu razlic¢itih VI koji se

izvrSavaju u toku jedne aplikacije.

¥ Programming
L Structures

Izbor promenljive iz skupa
promenljivih.

Globalnewvi
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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
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Shared variables
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= Paralelno programiranje omogucava brze izvrasavanje nekog zadatka, medutim
mogu se javiti neZeljeni efekti kao Sto je istovremeno pristupanje zajednickom
resursu.

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

izvrSsavanja dobijaju se slucajne vrednosti:
107, -848, -192, 598, 415.
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Race condition - resenje 1

= Prvo moguce reSenje su semafori.

semaphore e P P e S P e e % Critical section

-

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

lock access unlock

Obtain Semaphore Referencew Acquire Semaphore.vi Release Semaphorew Release Semaphore Reference.vi
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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.

-, o= il
= VI mora biti non-reentrant. | £ vieroperties
Category Execution Z|
Allow debugging Pricrity
Reentrancy | normal priority _I-i
@ Mon-reentrant execution Preferred Execution System

Un-initialized

X
shift register ————
g Action
ELIN
=23 Protected
shared data

IzvrSava se samo jednom




Funkcionalne globalne promenljive
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= Omogucavaju razmenu podata izmedu dve petlje.

Obtain Queue Enqueue Element Dequeue Element Release Queue

h =.. =.. 4
Tk =01 = 1TE
evax[300) Nije preporucljivo, moZe
F‘T zauzeti sve memorijske
[o] =2 P resurse.
Ne preporucuje se za
Wait if Q is full sliku.

Queue name: “data”
Queue element type: double
Max nbr. elements: 100

FIFO access Wait if Q is empty




Queue — dodatne funkcije

Enqueue Element At Opposite End Lossy Enqueue Element Preview Queue Elernent Flush Queue Get Queue Status
= [ E. o] ?
g piled i I+

Wait forever if Q is full

m EnQueue element in the front (LIFO)
H Wait 100 ms if QQ is full, then discard

-> then queue behaves like a stack

| Force enQueue without delay,
if Q is full, discard the front element

= - | et | DeQueue, wait forever if Q is full
af
/ o] | - Preview element, don't deQueue
—PoBL < 5 Wait 100 ms if Q is empty, then
trazi - discard
razi queue sa |
imenom datal - Flush the Queue without delay
|queue name Get info about the Queue,
max queue size

. Does not alter its content
# pending remowve

# pending insert
£ ¢lements in queue
i BDBL] | elements




Design Patterns

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

i One shot
— One shot, -
FFT - ﬁ
— One loop,
. Config():
— State machine, Start(r:
— Event loop (Event programing), Acquire (108);
. Stop():
— Multiple loops, .
— Producer/consumer. Display(y:
One loop
@
Configl():
Starti);
While (!5top()) {
Acquire(188) ;
PostProcess (FFT);

Display():

Stop():




Design Patterns — State Machine

State Machine — masina stanja.

Izvrsava se sekvenca naredni, ali u odnosu na standardnu
sekvencu, redosled sekvenci se odreduje programski.

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

U svakom stanju odreduje se sledece stanje.

Current State

Ry RO R I 'Add.

e e,
= } i

Compute state

Next State
Compute data ﬁ 5%
:" L I L e I T T L L rn fErnﬂ]l dafa

State = Init;
While (State!=S5top) {
switch state {
case Add: .
case Sub: ..

}

State = ..




Design Patterns — State Machine
e Primer maSine stanja- ATM

Init code invalid
’—I,ﬂ card ‘ O
Check |

,/_/—J

cancel
code valid
p no operation

Operation

check ba.\‘:y \\fthdraw

‘ Ea.’anr:e. \ cancel Withdraw
ATM amount > 0 < ///'Jl stop \

ATM amount < 0

no card




Design Patterns — State Machine

Card Balance

B
0
[toooooo]




Design Patters — Event Loop

Event-driven programming — omogucuva reakciju na interakciju
korisnika sa korisnickim interfejsom (UI).

Events, kao Sto su aktivacija tastera, klik miSa, promena vrednosti C___
kontrole registruje operativni sistem (OS) ili LabVIEW.

Registrovane events “hvata” Event struktura (Programming »
Structures) i prenosi odgovarajuc¢em case-u. Takode, presnose se i
informacije o event-u.

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

Moguce je “zakljucati” Ul sve dok se ne obradi tekuci event (default
podeSavanje) .
Cekanje na event ne optere¢uje CPU.

Event struktura omogucava 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.




Design Patters — Event Loop

Koliko Event
struktura da
¢eka na event -1
za beskonac¢no.

Event source

Registered event

2] [2]

:|Value Change

———

Type )

Time

CtIRef

H B .I'\.'I d |

Shde

OldVa

Shde

4

Event data node

Lacht mora biti

“pI'Oéitan" u ZH4| [1] "stop": Value ~f
odgovaraju¢em
- I —
case-u, da bi mu Type | stop
se vrednost Time | [T
- CtIRef
vratila na false.

Cldval
Mewlal

Petlja se ne prekida,
jer se stop nikada
ne izvrSava.

reSenje

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

=

| [2] "Slide": Value Change VH—

Type

Time

CtlRef

MewVal

il OldVal
-

Slide




Design Patters — Event Loop

F i
{9 Edit Events [

Event case
i[2] "Slide™: Value Change E"
[Event Specifiers
Event Source Event o Event Sources ] Events
Value Change o
pe <Application> P = Rey -
b <ThisVI> [ | B Mouse
Dynamic || g Drag
Panes | | B Shortcut Menu
Pane Value Change
: Controls
T~ stop
: delta
do A
- do B
e ‘| m | 3 4| 0 | 3
< | ] P
[ +  Add Event ][ X Remove ] Click OK to accept your changes. Click the Add or Remove button to define another event

specifier to be handled by this case or remove the currently selected event.

Lock front panel (defer processing of user actions) until this event case completes

5 | ok || cancel || Help

I

“Zakljuc¢avanje” FP-a (default).

EI 2] "slide": Value Change *]
Type Slide
Time [DBL ¥
CtIRef
MewWal — L
OldVal
= [[2] "do A" Value Change ~j
do A
Type
Time
CtIRef do &
OldVal
Mew\al
= [[4] "do B"; Value Change ~j
do B
Type
Time
CtIRef o B
)
OldVal
Mew\al
ZF—[[1] "stop": Value Change =¥
Type stop
Time [TE
CtIRef
OldVal THS
MewVal




Design Patters — Event Loop

rﬂ Edit Eventz ﬂ

Event case
|[2] Panel Close? =
Event Specifiers
Event Source Event - Exent Sotces Euents
Panel Close? — <Application> 20 (. Key - H I 1
P | | e Filter event 1Ima
i = Menu Activation? . .
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~= Menu Selection? (App) / - .
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- Controls = Panel Close
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delta
; do A
Lo do B
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0K || Cancel |[ Help | ~N=l0m

[EFH[[2] Panel Close? -
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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.

[Asr00'} @)

]




Design Patterns — Producer / Consumer
= Master (Producer) generiSe podatke i to moze biti i asinhrono.

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

= Razmena podataka izmedu dve petlje se vrsi pomocu queue.

X
Ik
Oslobada se memorija

dodeljena queue, a time i
referenca na queue.

Sledeci poziv Dequeue u
Consumer petlji generise
greSku i ona prestaje sa
radom.

A

{




Design Patterns — Producer / Consumer with Notifiers

= Notifiers — deo BD-a Salje poruku (koja moze biti bilo koji tim podataka) drugom delu
BD-a ili SubVI. Kada odrediSte primi poruku (Notification) nastavlja sa izvrSavanjem

programa.

= Teorijski mogao bi se spreciti Race Condition.

= Master/Slave programski Sablom se moze realizovati pomocu Notifiers.

Motifier below is used for
synchronization between
loops.

data (can be any type) Obtain Motifier

[This loop is the master loop. |

Determine when
to notify the slave
loop here.

Releasing the notifier
stops the slave loop(s).

............ T

Release Maotifier

x

loop(s) to act

Master loop notifies the slave

[
Wait on Notification
1 @ W Mo Error ~ |
Z... .#.;ﬂ
|Dn sumethingl

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, vec¢ Sale podatke o
event-u Consumer-u pomocu queue-a.

= Registracija event-a vrlo kratko traje, sva obrada je odvija u

Consumer petlji..

Producer

[1] "do A™: Value Change ¥ -

CHRef
Oidval

=

0 1D

me

(=)
(=3




Design Patterns

« New VI from template.

-
ﬂNew

Create New Description

“Jml Blank VI He
>@. Polymorphic VI .
=5 From Template S o ==

E} Control and Simulation LI B = M= -
=3 DAQ i
E—}E} Framewaorks = —

=12y Design Patterns Tt =

7@ Control Design

-78 Master/Slave Design Pattern

5 Producer/Consurner Design Pattern (Data)
reducer/Consumer Design Pattern (Events)

m E 18

Queued Message Handler Use this template to build a producer/consurmer

-7%) Standard State Machine design pattern with events to produce queue items.

&) User Interface Event Handler Use this design pattern insteadlof the User Interface

E : vent Handler pattern for user interfaces when you
7% Dialeg (Base Package) Event Handler pattern f terf hen y

want to execute code asynchronously in response to

i o :
5] Dialog Using Events an event without slowing the user interface

E Single Loop Application

= responsiveness,

-71& SubMT with Error Handling

'1'5 Top Level Application Using Events
FHESy Instrument IFO (GPIB)
S Simulated
FHES Tutorial (Getting Started)
S User

{73 Browse... g

[ Project ] =

[T Other Files Add to project

L] 1 b

OK || Cancel || Help




Property Node

= 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
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/Zindikatori (Pane) .

Boolean
Boolean Pane ﬂ Property Node.vi
71— 71 [71 —— 1] z z : ;
[E]-PElinking Area Width ¥z File Edit View Project Oper
e sE®l
Boolean ﬂnﬁ
EIEd ST{]P]
Leftr—|+1 : :

10H | '.
=




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
izvrSiti.

Mumernc

Mumeric
ﬁi ?:?leinit To Defaul’z!

Control Reference — pokazivac na objekat LabVIEW-a. This VI

Omogucava i referenciranje objekata koji se nalaze u & This VI

drugom VI. |

Moze se jos referencirati i aplikacija (LabVIEW) , ITi:'sh_fl e Ammiicaton

tekuci VI (This V1) i sam panel (Pane) tekuceg VI. J This VI

Paleta Programming » Application Control i izbor VI Pane

Server Reference. Zatim klik na Referencu i moguce je Boolean

izbrati objekat sa kojim ¢e se povezati referenca. Numeric
stop




Property Node, Invode Node 1 Control Reference
= Control Reference za objekat FP-a se moze dobiti i desnim klikom i izborom Reference.

_______ = Control Reference omogucava pristum
INumeric| . .
0 Property-ima i Method-ama
S VisibleItems > d . biek p
Find » (0 govara]uceg O ]e ta pomOCU_
R Property Node i Invoke Node iz palete
Change to Indicator Programming » Application Control.
Change to Constant
Description and Tip...
Mumeric Palette » Murneric Property Node
Constant 2 Digita |45 = DigNumn (strict) &
Data Operations 3 Control = Left "
Advanced k Indicator
S View As Icon Local Variable Invoke Node
. 5 Dightm (it §
Representation [ — -~ =
Property Mode » Reinit To Default
Properties Invoke Mode  p

= Control Reference omogucava izmenu Property-a iz subV1I.

Control Reference kontrola Mumeric

. \ ]
Mumeric Property Node _ 2zz
| Digitsl —B =t DigNum (strict) & »  Numeric Property Nod

2 — £ rope ade
i P Elinkin . . :

Blinking 1" : Edit » Create SubV!I ‘I n = DigNum (strict) 5 Blinkin
................ -_ ..... ¥ Ellnklng g

Blinking g OFF




Property Node, Invode Node 1 Control Reference

This Application

? This Application
R

Property Node

= App

Disp. AllManitors

This VI Property Node

EThsvil—E=—w

i1

= FPWinBounds

Panel

Property Node

& &
a = Pnl 5

Panes[] *

[

{3 Untitled 6 Front Panel

File Edit View Project Operate Tools Window Help[J _@_

5

&

@

a

Pl B

Il | | 15pt Application Font |«
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Property Node

& &
n =% Pane

¥ Origin




Property Node, Invode Node 1 Control Reference
= Default — FP ima jedan Pane, a Origin (levi gorni ugao)

-
{3 Untitled 7 Front Panel *

File Edit View Project Operate Tools Window Help

448

Koordinatni
pocetak

Front Panel —

4-_—_ -
Window Bounds

Front Panel —
/Panel Bounds

Pane Bounds




