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Tipovi podataka



Tipovi podataka

 NumericCki tipovi podataka.
« Konverzija brojeva.

e Stringovi

o Klaster tip podataka.

e Variant tip podataka.

« Globalne, lokalne i1 deljene varijable.



Tipovi podataka
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Tipovi podataka

RazliCiti tipovi podataka su oznaceni razliCitim bojama.

* Celi brojevi (integer) su prikazani plavom bojom. Mogu biti oznaceni
(assigned) i neoznaceni (unassigned). Razlikuju se po opsegu vrednosti
potrebnoj memoriji.

(floating point) su prikazani narandzastom
bojom. Oznaka SGL na ikoni oznacCava jednostruku preciznost, DBL
oznacava dvostruku preciznost, EXT Cetvorostruku preciznost, odnosno
numeriCku preciznost broja.

iImaju realni i imaginarni deo.



Tipovi podataka

(fixed point) obelezeni su
sivom bojom
Boolean (logicCki) tip je prikazan zelenom bojim. Oznake T/F na ikoni
oznacavaju True/False, dve diskretne vrednosti koje promenljiva ovog
tipa moze da ima.

(string) podatak je prikazan ruziCastom bojom.

tip je prikazan ljubicastom bojom. Klasteri predstavljaju slozeni
tip podataka, sastavljen od vise elemenata koji pripadaju razliCitim
tipovima.



Celobrojni tip podatka

Plavi terminali | veze predstavljaju celobrojni tip podatka.

Celobrojni terminali mogu biti razvrstani kao jednobajtni celobrojni (18),
dvobajtni (word) (116), dugi celobrojni (132), Cetvorostruki celobrojni (164),
| drugo.

Celobrojni tip moze biti oznaCen i neoznacCen

Prethodne osobine se nazivaju reprezentacija broja i moze se podesiti
na svakom terminalu desnim klikom i izborom opcije Reprezentation.



Celobrojni tip podatka

podataka bitovima eksponent PS€g

- jednobaijtni oznaceni —128 do 127
[(3EH dvobajtni oznagen 16 4 32768 do 32767
: . —2147483648 do

-: dugi oznaceni 32 9 2147483647

-: Cetvorostruki oznaceni 64 18 —1el9 do 1e19
jednobajtni

neoznaceni £ 2 Dl 255

-: dvobajtni neoznaceni 16 4 0 do 65535

-: dugi neoznaceni 32 9 0 do 4294967295
Cetvorostruki

-: neoznaden; 64 19 0 do 2el9


Presenter
Presentation Notes
-Show what happens if you try to type 200 into a numeric control set to I8.
-Also show what happens if you have an I8 control and an I8 indicator, and you try to multiply the input number (100) times 3.


Brojevi u pokretnom zarezu

 Narandzasti terminali oznaCavaju brojeve u pokretnom zarezu.
 Brojevi u pokretnom zarezu mogu biti jednostruke, dvostruke i prosirene
preciznosti.

« Oznaka SGL na ikoni oznacCava jednostruku preciznost, DBL oznaCava
dvostruku preciznost, EXT Cetvorostruku preciznost



Brojevi u pokretnom zarezu

Numericki tip Duzma u

Jednostruka 6 Najmanji pozitivni broj: 1.40e—-45
taénost Naj.vec’:! p02|t|\(n| .brOj | 3.40e+38
Najveci negativni broj: —1.40e—45
Najmanji negativni broj: —3.40e+38
Dvostruka 64 11 Najmanji pozitivni broj: 4.94e-324
taénost Naj:ve{:i poziti\(ni .broj:. 1.79e+308
DEL] Najveci negativni broj: —4.94e—-324
Najmaniji negativni broj: —1.79e+308
Prodirena 128 15-20 Najmaniji pozitivni broj: 6.48e—-4966
tacnost Naj:vec::i poziti\(ni .broj:. 1.19e+4932
LEXT | Najveci negativni broj: —6.48e—4966

Najmanji negativni broj: —1.19e+4932
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Brojevi u pokretnom zarezu IEEE 754-1985

exponent fraction

sign (11 bit) (52 bit)
|l I I
O O O
63 52 0

(_1)Sign (1.b51b50 ---b0)2 % 29—1023

(=19 | 1+ Z b, 27 |x ne-1023
i=1

11



Brojevi u pokretnom zarezu — konstante

Negative infinity — VVraca vrednost -Inf (negativna
beskonacnost). LabVIEW konvertuje -Inf u najmanju
vrednost za odredeni tip podataka. Na primer,
konvertovanje -Inf u 16-bitni celobrojni oznaceni tip
vraca vrednost -32768, najmanju mogucu vrednost za
taj tip.

Positive infinity — Vraca vrednost +Inf (pozitivha
beskonacnost). LabVIEW konvertuje +Inf u najvecu
vrednost za odredeni tip podataka. Na primer,
konvertovanje +Inf u 16-bitni celobrojni oznaceni tip
vraca vrednost 32767, najvecu mogucu vrednost za taj

tip.
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Brojevi u pokretnom zarezu — konstante

* Predstavlja gresku zaokruzivanja za broj s pokretnim
zarezom sa datom preciznosSc¢u. Masinski epsilon se
koriti kako bismo uporedili da li su dva broja sa
pomicnim zarezom ekvivalentna.
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Kompleksni brojevi

Numerig€ki tip Duzina u e
podataka Eksponent Priblizni opseg

Kao i broj u pokretnom
zarezu sa jednostrukom

[EelToSiUke 64 © preciznoScu za realni i

Kompleksni

preciznosti ; : )
imaginarni deo

Kompleksni Kao i broj u pokretnom
[CDE ¢ dvostruke 128 11 zarezu sa dvostrukor.n.
- i ti preciznoScu za realni i
PECIANEST imaginarni deo
Kompleksni Kao i broj u quretnom
zarezu sa proSirenom

LG 256 15-20 precizno$¢u za realni i

preciznosti : ) )
imaginarni deo
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Brojevi sa fiksnom tackom

* Broj sa fiksnom tackom (fixed point) je numericki tip koji ima
definisanu i nepromenljivu duzinu mantise i eksponenta
e Duzine mantise | eksponenta se mogu definisati

Representation

FAP

i BrOJ Sa f|ksn0m taékom se Fixed-Point Configuration @ ¥
uglavnom koristi u jezicima za opis Encoding Range
(® Signed Minimum
hardvera (HDL), u LabVIEW se O Unsigne S ratE s
upotrebljava u FPGA aplikacijama Word length Maximunm
B4 bits = 2. 147484E+9
Integer word length Delta
32 bits - 2.32831E-10

15 D Include overflow status



Timestamp tip

e Timestamp je 128-bitni numericki tip sa fiksnom taCkom za
prikazivanje realnog vremena

Numericki tip Duzina u 217
lkona podataka bitovima de(r:r:rgszignh Priblizni opseg

Minimum time: 01/01/1600

: 00:00:00
- Timestamp 128 19 UTC maximum time:
01/01/3001 00:00:00 UTC
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Konvertovanje tipa (Coercion Dots)

 Ukoliko se povezu dva terminala sa razliCitim numeriCkim reprezentacijama,
LabVIEW konvertuje broj iz jedne reprezentacije u drugu

« U ovom sluCaju Ce se pojaviti crvena strelica — coercion dot na terminalu
gde je podatak konvertovan.

 |zbegavajte automatska konvertovanja. Mogu dovesti do
nekontrolisanog utroSka memorije i greSaka koje je tesko otkriti.

« Moze se izbeci izborom opcije Adapt to Source, desnim klikom na ikonu
Indikatora.

Volbage
C 32
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Presenter
Presentation Notes
-Demo: on a blank VI, wire numeric ctrl to a numeric indicator, and show effect of changing the representation of one or the other. Show how wiring a floating pt control to an integer indicator will round off the number; likewise if we divide 3 by 2 and display on I8 indicator.
-Coercion dots won’t prevent a program from running, as does wiring two different data types together.


Numericka konverzija

« U sluéaju operacija nad razligitim Integer _—
reprezentacijama, LabVIEW uvek konvertuje u a3 ([T;Ehlﬂ
format koji ima viSe bitova 1 ‘ [ _____

« Ukoliko je broj bitova isti, LabVIEW daje prioritet Double plizs
neobelezenom (unsigned) iFE)
nad obelezenim (signed) tipom.

« Kada LabVIEW konvertuje floating-point brojeve u

Context Help

celobrojni tip, zaokurzivanje se vrsSi na najblizi celi

broj. LabVIEW zaokruzuje x.5 na najblizi paran Data type of wire

celi brOj. Na primer, 25na2i3.5nadA. [cEd (double [64-bit real (~13 digit precision]]
* Reprezentacija terminala ili veze se moze videti u

Context Help prozoru, ukoliko se kursor dovede

do elementa A
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Presenter
Presentation Notes
If you wire two different numeric data types to a numeric function that expects the inputs to be the same data type, LabVIEW converts one of the terminals to the same representation as the other terminal.



PREPARE for this slide.  Carefully read and think through how to explain the last bullet point.  A good idea is to use LabVIEW to demonstrate this point.  Place a For Loop on the block diagram (note that they have not been introduced to for loops at this time, so use your best judgment about doing this first), wire a double precision numeric to the number of iterations input.  Wire the index output through an increment and then out of the For loop, disabling indexing.  Run the VI to show that 3.4 rounds to 3.  3.49 rounds to 3.  3.5 rounds to 4.  4.49 rounds to 4.  4.5 rounds to 4!


Funkcije za konverziju numerickih tipova

LabVIEW ima funkcije za konverziju numerickih tipova iz jedne u drugu
reprezentaciju. (Na primer, funkcijom To Word Integer moze se
konvertovati bilo koji broj u dvobajtni 116.)

Funkcije za konverziju se nalaze u Functions > Numeric > Conversion

paleti.
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To Extended ... To Double Pr.. Te Single Pre... To Fixed-Point To Cuad Inte...
132) JITEF]]

Te Long Inte.. Te Word Inte.. To ByteInte.. To Unsigned.. To Unsigned...
IexT Icsg

To Unsigned... To Unsigned... To Extended ... To Double Pr... To Single Pre...


Presenter
Presentation Notes
These may be useful in eliminating coercion dots.


Stringovi

 String je niz karaktera koji se mogu prikazati/odstampati (ASCII ili UNICODE)

« Stringovi se u LabVIEW koriste za prikazivanje poruka, kontrolu
instrumenata, upis/Citanje fajlova,...

 String kontrole I indikatori se nalaze u Controls»String paleti

String String

[f wou have large If pyou have large &
arnountz af text pou arnountz af text pou
can minimize the —— | can minimize the
space taken up by enaca balan on b 2
the ztring contral by

showing the

scrollbar.
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Presenter
Presentation Notes
A string is a sequence of displayable or non-displayable (ASCII) characters. Strings often are used to send commands to instruments, to supply information about a test (such as operator name and date), or to display results to the user.

Strings in LabVIEW:

String controls and indicators are in the String subpalette of the Controls palette.
Enter or change text by using the Operating or Text tool and clicking in the string control.
Strings are resizable.
String controls and indicators can have scrollbars: Right-click and select Visible>>Scrollbar. The scroll bar will not be active if the control or indicator is not tall enough.


Nacini ispisivanja stringova

Normalni Backslash \ code

String Contral Stririg Control

Imy string Info Imy‘-,ﬁﬁtring‘-.sinfﬂ"-.n

Heksadecimalni

Strirg Contral

Lozinka

6D/9 2073 7472
GUGE 6720 696E
G666 OA

String Contral

\##############
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Presenter
Presentation Notes
String controls and indicators can be configured for several different display modes. You can change display modes by popping-up on the control or indicator while in edit mode.

Password Display: Asterisks replace the string text on the front panel. This is useful for concealing passwords for logging into VI.

‘\’ Codes Display: Replaces all “unprintable” characters in the string with a ‘\’ followed by a letter. 

Hex Display: Replaces every character in the string with its ASCII table equivalent. This is useful for serial and GPIB communication.



Funkcije stringova

String Length

atring

String Length  length
Jvolts DC+1,22683E+1; f{Emm -

Concatenate strings
(blanko karakter)

The Concatenate
i akrings
Juick brovwn = concatenated string
E3 R
IFu:ux jurnped awer [~ fEd =
Ithe lazy dog. ““fm

22

length

.

concatenated skring

The quick brown Fox
jumped over the lazy dog,


Presenter
Presentation Notes
LabVIEW has many functions to manipulate strings.

String Length: Returns the number of characters in a string, including unprintable characters.

Concatenate Strings: Concatenates input strings into a single output string. Resize the function to accommodate multiple inputs.

Similar in functionality to LabVIEW array functions.

Explain the diagrams on the slide.


Funkcije stringova

String Subset

substring
substring ID c

okring String Subset
[volts DC+1.22683E+1; |E

offset EH [
length (rest)

before substring
Wolts DC

before substring

match substring

Match Pattern

match substring |+
i
Skring after substring
Vols DC+1.22683E+1,; P—JEEd 3~ | after substring .
[ ; & f,‘; ane] |1.22683E+1;
regular expression Match offset past match offset past match
Patkern
— IEI
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Presenter
Presentation Notes
String functions (cont.):

String Subset: Returns the substring beginning at offset and containing length number of characters. The first character is at offset zero. Unprintable characters should be counted when determining the length input.

Match Pattern: Returns the matched substring. The function searches for regular expression in the string input. If it finds a match, the string is split into three parts: the match, the string before the match, and the string after the match. When no match is found, offset past match returns a -1.

Discuss the examples on the slide.


Build Text ExpressVI — formatiranje stringa

# Configure Build Text [Build Text]

Text with Parameters in Percents (Jparameter name%%)

WVeoltage is Yovoltage™s A
1.3 LEC
+ 4 v
. 1.3 LEC .
Configure Parameters
1,28 S Parameter Properties
A
Format
L) Text Format fractional number (12.343) W
® Number Minimum field width
) Boolean [ ] Use minimum field width 0 =
Recylt y Justification Padding
A Left ®) |Jsing spaces
Voltage 15 1,280000 : :
| ®) Right Using zeros
Precision
[ ] Use specified precision 0 =
Sample number Sample result
12,35 o 12,345000

QK Cancel Help


Presenter
Presentation Notes
String functions (cont.):

Build String: The Build String Express VI concatenates an input string. If the inputs are not a string, the inputs are converted to a string based on the configuration of the Express VI. The Build String Express VI is available in the Functions»Output palette.

Explain the example on the slide. 



Konvertovanje stringova u brojeve:
Scan From Strin

%f —1

ﬁ +3 cutput 1
t

format string VOLTS DC+1,28E+2 (&
input ztring m%ﬁﬁ“ﬂﬂmﬂﬂrerruair'uing zhring I o - -
ﬂ-—a [+ 1123
l—| DE

initial zearch location h — aoffzet pazt zcan
errar in [hio EHIII[]‘“’H -:aa |: B grrar ot

default 1 [0 n:II:uI] | ------------ —| | u:uutpuH
Scan From Strning :Eﬂ [E] P.

cutput 1
128 |

25


Presenter
Presentation Notes
String functions (cont.):

Scan from String: Converts the input string containing valid numeric characters to individual numbers. Format string can specify multiple outputs with differing data types (numeric, Boolean, etc.). The function can be  stretched out to add more output terminals.

Explain the example on the slide. 



Edit Format String funkcija

Edit Format String dijalog

> Edit Format String
Current format sequence Selected operation (example)
Format fractional number ~ Format fractional number (12.343)
Options
lustification |Right justify
v Padding |Pad using spaces
Add New Operation [ ] Use minimum field width:

[ ] Use =pecified precision:
Remove This Operaticn : .

Corresponding format string

0K | Cancel

26

L] L]

Help

oef resulting

I‘u‘u:ultaaeis '

128

3 [1] Probe

Voltage 1s12,800000 A



Presenter
Presentation Notes
Format into String and Scan from String have an Edit Format String option in their right-click menus. You can also access the format string editor by simply double-clicking on the string formatting functions.

Allows users to easily specify the cryptic formatting strings using a simple menu interface.

Discuss the example on the slide.

Demonstrate the use of Edit Format String on your machine.



Klaster tip podataka

« Klaster je skup dva ili visSe elementa istog ili razliCitog tipa
* Analogan struct dekleraciji u C/C++

 Svi elementi klaster kontrole su kontrole, svi elementi indikatora su
Indikatori

« Slicno zicama objedinjenim u jedan kabl
 Redosled elemenata je vazan

7774
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Kreiranje klaster kontrole/indikatora

o Selektujte Cluster iz Array, Matrix & Cluster.
 Dodajte elemente u okvir klastera.

Controls B
Q Search ' B Wit ¥ '
[+ rModern
L Array, Matrix & Cluster
1]
DEL
Birtay Cluster Realiatrix, ckl
Bl B OB
EH
CDE:
ComplexMatri... Error In 3D.ctl  Error Ouk 30.ctl
[ ¥ System
| » Classic
| » Express

| »  Control Design & Simulation
[ » MET & Ackivex

| » signal Processing

| » addons

[ » User Controls

I Select a Contral, .,
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Kreiranje klaster konstante

Cluster shell

o Selektujte
Cluster Constant
1z Cluster palete.

it
EICIEIE

Cluster Constant

 Dodajte elemente u okvir klastera. =T

29


Presenter
Presentation Notes
You create a cluster constant on the block diagram by selecting a cluster constant on the Functions»All Functions»Cluster palette, placing it on the block diagram, and dragging a constant into the cluster shell.
If you have a cluster control or indicator on the front panel and you want to create a cluster constant containing the same elements on the block diagram, you can either drag that cluster from the front panel to the block diagram or right-click the cluster on the front panel and select Create»Constant from the shortcut menu.


Braon ili ruzicasta boja?

« Klaster terminali i veze na blok dijagramu imaju
braon boju ako su svi elementi klastera numericki.

 Ukoliko je neki od elemenata nenumericki, boja
klastera Ce biti ruziCasta.

Mumeric Eund|
] Undle outpuk cluster
.............
Mumeric 2
b
N'—'“"E:": 3 Bundle oukput clusker 2
— ﬁH‘Pm =
Boolean

[, — :
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Formiranje klaster podatka

« U Programming > Cluster & Variant paleti nalaze
se funkcije Bundle, Bundle By Name

* Funkcijama se moze pristupiti desnim klikom na
kontrolu/indikator klastera

Bundle

component 0 —s
_H.;mn::luster
compaonent 7 B

ariginal cluster

\(terminali imaju

boju elementa)

Bundle By Name ' =
............ -

input DluﬂEf“E [Buridle By Marne |

hew component & | owned label &
new campanent B~ qwrned [abel B

[ew clusker
—_—

= oLtpUt cluster
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Funkcije — Bundle i Bundle By Name

Kreiranje novog klastera Izmena postojeceg klastera
Iiand — Oukput Cluster Input Clusker
I3 I P o
O Function g lLE
S 132 . Bundle Mew Command Output Cluster
[ab ¢ BrrnnnnannnnnndGbe
g Request |: EEFL
m |OER- i Bundle
Input Clusker
CIE) I S o
q) .
S ) Neop_hod_no e Mew Cormmand Outout Clust
cZ postojanje ulaznog [ab g Command “-'3“ HELEr
= 2> klastera _ Funickion
M m Mew Funckion ‘ Bundle By Nams
[obLs !
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Presenter
Presentation Notes
Bundle function—Forms a cluster containing the given objects (explain the example).
Bundle by Name function—Updates specific cluster object values (the object must have an owned label). 
Note: You must have an existing cluster wired into the middle terminal of the Bundle By Name function. 
Available in Functions»Cluster
Explain the examples on the slide.
Demonstrate these functions with the example you have been using. Copy all objects inside the cluster on the front panel and drag them out so that they are individual controls. Then use the Bundle and Bundle by Name functions. 



This is a good place to remind students about the difference between owned and free labels.  All controls or indicators in a cluster must have an owned label to be able to be used with the Bundle by name (or unbundle by name) function.  


Funkcije — Unundle i Unbundle By Name

Marmne:
Employed?
...............
Age
Unbundl
Applicant Clusker L £ =
: % .............................. i I':IIII'I'IIIIEI'I':.-' Name
ETE mrnnnns
Marme 2
Unbundle By Mame
. Mame Company Mame 2
" [ Company Mame r{bibc ]|
Unbundle Unbundle By Name
__ component O owned label & — component &
112 chuster
E|u3t5r==|-b b component 1 + owned label B b~ component B
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Presenter
Presentation Notes
Unbundle function—Use to access all of the objects in the cluster.
Unbundle by Name function—Use to access specific objects (one or more) in the cluster. 
	Note: Only objects in the cluster having an owned label can be accessed. 
Explain the examples on the slide.
Use the Unbundle and Unbundle by Name functions with the cluster you created. Show how to change the element on the Unbundle by Name function. Point out that you must know the cluster order to access a given switch with the Unbundle function.
Resize the function to add terminals to the Bundle and Unbundle functions.
The Unbundle function must have exactly the same number of terminals as there are elements in the cluster. Adding or removing elements to the cluster breaks wires on the diagram.


Redosled elemenata u klasteru

 Pojedinacni elementi u klasteru su odredeni prema
rasporedu kojim su postavljeni u klaster.

 Prvielement je element O, sledeci element 1, | tako
dalje.

« Redosled elemenata je moguce izmeniti desnim
klikom na ivicu klastera i izborom opcije Reorder
Controls in Cluster.

34


Presenter
Presentation Notes
Demo using previous example.


Redosled elemenata u klasteru

keep Changes
Fewvert to Original

OK} XY Click tosetto [

luster Qrder
cuUrsar

Crigital Contral

000

Toggle Switch
Text Button

Y

String Contral

urrent Qrder

Mewy Qrder
35


Presenter
Presentation Notes
Elements are assigned an order based on the order in which they are added to the cluster. For example, if you have two Booleans and you want to update one of them, you need to know which is which. 
You can change the order of the elements by popping up on the edge of the cluster and choosing Cluster Order. A small number appears next to each object. You can then change the order. (Hint: Click on each object in the order in which you want the cluster order. This will renumber the objects as desired.)
Demonstrate how to create a cluster with two Booleans, a numeric control, an array, and a string. Show that if you change one object to an indicator, all objects are changed to indicators. Modify the cluster order.
Emphasize how to easily make clusters using the Create Constant/Control/Indicator options on the block diagram, and by copying/pasting clusters on the front panel. This will save the students significant time when working on a program, and prevent possible bad wires due to incorrect cluster order.


Klasteri 1 subVI

[digital contrall

o Klasteri mogu posluziti za [Gigital indicatol]
prOS|edivanje Veéeg brOja ko |E!$'.-'-.'itl3|"l| s _i:i .............

S LED 1
parametra subVI-u o] .
. . . . [ | T me— LED 2
* Prevazilazi se limit od 28 stiing control s
term | N a_l a prnnnnAnnAnannan string indicato|
|digital contral 2| T

* Pojednostavljuje
povezivanje

input cluster

 Povecava preglednost

m&mnutput cluster|
..
blok dijagrama [Gigital control 2
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Presenter
Presentation Notes

One advantage of clusters is that you can use them to group information together to pass into and out of subVIs.
Clusters overcome the limit of 28 terminals for passing data between VIs. If you have a great deal of information to pass, group it into logical units using clusters, pass a single cluster into the subVI, and then unbundle the cluster in the subVI.
Clusters can reduce the number of wires in diagrams, so there are fewer wires going into and out of the subVIs.
Explain the diagram on the slide.



Variant tip

« Variant tip sluzi za prosledivanje podataka izmedu
komponenti i aplikacija koje ne podrzavaju iste tipove
podatka.

e Variant tip i LabVIEW je slican void tipu u C/C++.

 Funkcije za konverziju u/iz Variant tipa se nalaze u
Programming»Cluster, Class & Variant»Variant paleti.



Pregled

 NumeriCki podaci mogu biti celobrojni u pokretnom zarezu,
kompleksni ili sa fiksnom decimalnom tackom.

 Tipovi numeriCkih podataka se razlikuju po opsegu
(preciznosti) i koliCini memorije za njihovo memorisanje.

 Stringovi su nizovi znakova koji se mogu prikazati.
» Klaster je skup elemenata razliCitih tipova.

o Klaster se moze kreirati iz Controls»Array Matrix &
Cluster palete.

* Funkcije za manipulaciju klasterima se nalaze u
Functions»Programming»Cluster, Class & Variant
palete.

38


Presenter
Presentation Notes
Do not immediately display this slide.

Suggested questions for class participation:

What is the difference between an array and a cluster? 
What items are contained in the error cluster?


Komunikacija izmedu petlji

« Komunikacija izmedu petlji data-flow
principom nije moguca
* Desna petlja necCe poceti da se

IzvrSava pre zavrSetka leve

e Varijable su neophodne za
komunikaciju izmedu delova VI kada
vezivanje ne daje rezultate

Loop 1 Loop 2

Zhark 2

Loop Conkrol



Presenter
Presentation Notes
There is no way to communicate between parallel loops using data flow. Data cannot enter or leave a structure while it’s still running via data flow. Variables are block diagram elements that you use to access or store data in another location. You use local variables to store data in front panel controls and indicators. With variables, you can circumvent normal data flow by passing data from one place to another without connecting the two places with a wire.



Lokalne varijable

 Lokalne varijable omogucuju komunikaciju i prenos
podataka izmedu petlji koje se paralelno izvrsavaju.
» Kontrola se moze procitati, ili upisati u indikator paralelno sa

viSe lokacija u programu

T 01
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Local variables are located in the Programming » Structures subpalette of the Functions palette.
When you place a local variable on the diagram it contains a ? until you click the local variable and select the object you would like it to be linked with.  A list appears after you click the local variable.  This list contains all the object that you can elect to link with you local variable.
You can also right-click any control or indicator and select Create » Local Variable.  This creates a directly linked local variable for that control or indicator you created it from.  
Next, you must decide to either read or write to the object. Right click on the local variable and choose Change To Read or Change to Write.


Kreiranje logiCke lokalne varijable

. . . ko witch  Boolean oolean
Kod kreiranja lokalnih [ T T s
. . ‘v . YWisible Ikems b
Val’ljab“ IOQ'Ckog tlpa, Find Terminal
neOphOd no Je _hange ko Indicator
. .y ‘v escription and Tip. ..
prilagoditi logicku Jesepten end T
Create [ 4
kOﬂtI’O|U (dugme) Replace »
. . Data Operations b
Desnim klikom na advanced b
kOI’]'[I’Olu na front Scale Object with Pane
. .. Mechanical Ackion
panlu I OpC”U Release Text MJE IMH mH
MEChanlCal ACt'On Propertties ] [ [ e
e . g | (mEF | M
postaviti na Switch onllr | el |

When Released.
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Right-click the variable and select Change To Read. This means that instead of writing data to a local variable, you read data already written to the variable.











Repeat the process for the stop button. 
Right-click on the stop button on the front panel and change the mechanical action to Switch When Released. Local variables cannot store latched Boolean data. The finished code appears as follows:









Run the VI. Notice how you can control the LED values and stop two loops with one control.
Save the VI. 

(End of Exercise)


Kreiranje logiCke lokalne varijable

 Lokalna varijabla se Create >> Local Variable.

 Kreirana lokalna varijabla je iste boje kao i tip
kontrole/indikatora na koju se odnosi.

 Desnim klikom i izborom Change To Read ili
Change to Write biramo da li zelimo da Citamo ili

upisujemo u lokalnu varijablu

iZonkral

Indicator
Cantral [f-

Lokalna varijabla
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Exercise 4.3 – Creating Local Variables

Create a VI that communicates between two parallel while loops using a local variable.
Open a new VI.
On the front panel, place an LED switch and two Boolean indicators.
On the block diagram, place two while loops down and create a stop button by right-clicking on the exit condition terminal and selecting Create»Control.
Arrange the code to be similar to the following.












Right-click on the LED switch control on the block diagram and select Create»Local Variable.











Place the new local variable in the second while loop.


Lokalne varijable upotrebljavajte pazljivo

 Lokalne varijable narusavaju data-flow paradigmu i
treba in koristiti pazljivo

« Blok dijagrami mogu biti nepregledni i teski za
pracenje, moze dovesti do nepredvidenih situacija |
greSaka koje se tesko pronalaze.
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Globalne varijable

 Lokalne varijable se zovu lokalne zato Sto
omogucuju prosledivanje podataka unutar jednog
virtuelnog instrumenta.

« LabVIEW dozvoljava kreiranje globalnih varijabli,
koje omogucuju prenos podataka izmedu razliCitih
virtuelnih instrumenata koji se izvrSavaju na istom
racunaru.

 Globalna variabla se moze dodati iz palete
Programming >> Structures >> Global Variable.
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Wire a switch to a global in one VI, then the same global to an LED in another VI, and then run them both.


Kreiranje globalne varijable

 Globalna variabla se moze i3 Global 1vi FrontP.. = ©
dodati iz palete File Edit View Project Operate E
Programming >> 15pt Applicati| « 2, [ [
Structures >> Global ~
Variable. Boolean Control
 Globalne varijable s10p]
predstavljaju virtuelne ‘Numetic Cantrol
instrumente koji se sastoje 0

samo od front panela. Panel
se otvara dvostrukim klikom

Boolean Indicator

.e el
na Var”ablu' String Indicator
« Dodavanjem proizvoljnog
broja kontrola/indikatora, v
omogucujemo prenos < >

razliCitih podataka. 45
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Wire a switch to a global in one VI, then the same global to an LED in another VI, and then run them both.


Globalne varijable

 Globalna varijabla se moze izabrati klikom na varijablu
| izborom kontrole/indikatora koji je istog tipa

Swirtch
TEH- - - b - — |7

Switch
| TF} ................... F.EcclEan Ccntrcll

J Boolean Control
Boolean Indicator
Mumeric Control

Globalna varijabla String Indicator
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Wire a switch to a global in one VI, then the same global to an LED in another VI, and then run them both.


Globalne varijable

 Vec postojece globalne variable se mogu dodati u
virtuelni instrument opciom All Functions >>
Selecti VI, ili prevlacenjem ikone na blok dijagram
virtuelnog instrumenta.

« Desnim klikom i izborom Change To Read ili
Change to Write biramo da li zelimo da Citamo ili
upisujemo u globalnu varijablu

a7
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Wire a switch to a global in one VI, then the same global to an LED in another VI, and then run them both.


Globalne varijable upotrebljavajte pazljivo

 Globalne varijable narusavaju data-flow paradigmu i
treba ih koristiti pazljivo

 Blok dijagrami mogu biti nepregledni i teski za
pracenje, moze dovesti do nepredvidenih situacija i
greSaka koje se tesko pronalaze.

« LabVIEW pruza nekoliko razliCitih mehanizama za
komunikaciju izmedu virtuelnih instrumenata, ali je
njihova upotreba komplikovanija od globalnih
varijabli.
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Deljene varijable (shared variables)

e Osim lokalnih i globalnih variabli, LabVIEW
dozvoljava kreiranje deljenih varijabli, koje
omogucuju prenos podataka izmedu virtuelnih
iInstrumenata koji se izvrsavaju na razliCitim
racunarima koji su mrezno povezani.

« Da bi se koristile deljene varijable, virtuelni
Instrument je neophodno kreirati unutar projekta

 Globalna variabla se moze dodati iz palete
Programming >> Structures >> Shared Variable.
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Deljene varijable (shared variables)

 Klikom na postavljeni cvor, mozemo izabrati deljenu
varijablu. Na raspolaganju su varijable koje su
definisane na lokalnom raCunaru i raCunarima u
mrezi. RaCunari u mrezi moraju biti konektovani kroz
Measurement & Automation Explorer.

27
WA Select Variable B My Computer b
Browse...
Kontrola
@ k b' !‘ Jariablz
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Deljene varijable (shared variables)

« LabVIEW pruza nekoliko razliCitih mehanizama za
komunikaciju izmedu virtuelnih instrumenata u
racunarskoj mrezi preko TCP/IP modela, ali je
njihova upotreba komplikovanija od deljenih varijabili.

 Deljene varijable predstavljaju najjednostavniji nacin
mrezne komunikacije, ali imaju veliki overhead i
slabijih su performansi.
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Pregled

e Lokalne varijable sluze za komunikaciju izmedu petlji
unutar jednog virtuelnog instrumenta, kada data-flow
model ne moze da omoguci prenos podataka.

» Globalne varijable omogucuju komunikaciju izmedu
virtuelnih instrumenata koji se izvrsavaju paralelno na
Istom racunaru.

e Deljene varijable predstavljaju najjednostavniji nacin
mrezne komunikacije, izmedu virtuelnih instrumenata koji
se izvrSavaju na razlicitim raCunarima povezanih u
jedinstvenu mrezu.

* Globalne i lokalne varijable treba pazljivo koristiti, jer mogu
dovesti do gresSaka | tesko razumljivog blok dijagrama.
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Do not immediately display this slide.

Suggested questions for class participation:

What is the difference between an array and a cluster? 
What items are contained in the error cluster?
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