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* G - visuaalne programmeerimiskeel firmalt
National Instruments

 LabView - Laboratory Virtual
Instrumentation Engineering Workbench

e Milleks?

- Andmehoive arvutiga uhendatud
moOoOteseadmetelt

- Arvutiga uhendatud seadmete juhtimine
- Toostusseadmete programmeerimiseks




Misasi see G on?

4G Andmevoo programmeerimiskeel

- Programm kui suunatud graaf voi plokk-
diagramm

— Plokk kaivitatakse, kui kdik sisendid on
vaartustatud

- Parallel processing uksteisest eraldatud graafi
osadel

 Loodud spetsiaalselt LabView keskkonnale, puuduvad
alternatiivsed IDE-d

e SOltumatus platvormist

- Windows, Mac OS X, Linux

- FPGA, ARM (PocketPC, PDA, mobiiltelefonid
jpm.)
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LabView features

Tohutult draivereid igat sorti raudvara jaoks
Madala- ja kdrgtasemeline ligipaas rauale
- Real-Time

Vaga palju erinevaid tasuta ja tasulisi lisapakette VI-
dega

Keskkond LabView raudvaralise toega C/C++ keeles
programmeerijatele (LabWindows/CVI)

Vaba koodibaas naidetega ja aktiivnhe abistav kogukond

Kompileerimine G koodist stand-alone programmiks

i
N




eneée

o |[& @[NP 5 bR ol

1lpt Application Font |« || §o

11lpt Application Font |-

o & n

| ——
*07 || ;™

i |

Generate, Process, Analyze and Display Signals

User Operation Inputs
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= Generate Analyze And Display Signals.vi Block Diagram
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[Block Diagram (LabVIEW "G"-Source Code))

[Main While Loop: keeps the VI running until the Stop button is pressed|
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This VI continuously generates two signals: a pure sine wave of variable frequency and amplitude
and a white noise signal of variable amplitude. The noise is then added to the pure sine. The sine
wave with and without the noise are then shown in a time domain graph. Additionally an FFT is
calculated for both signals and the results are then shown in the frequency domain graph. Note
that the square shaped functions are subroutines in the form of subVls. .
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Timeline

LabView 1.0 (Macintosh, 1986)
LabWindows/CVI (DOS, 1987)

LabView 2.0 (1990)

LabView (Sun, Windows, 1992)

LabView (Multiplatform, 1993)

LabView Real-Time (1999)

LabView 7 Express (2003)

LabView 8.2 (OOP, 2006)

LabView 9 (rekursioon, 32 ja 64-bit, 2009)
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LabView - esipaneel

e GUI, mis kirjeldab sisendid (kontrollid) ja valjundid
(indikaatorid)

 Nimed, selgitused ja vaikevaartused sisenditel

Naidis-VI, mis
esitab serverile
TCP/IP protokollis
paringu ning loeb
vastuse.
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LabView - plokk-diagramm |
» Sisendeid ja valjundeid uhendav operatsioonide ahel .
“H Mo Errar "FF il f
5000 ' |
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LabView - uhenduspaneel

» Uhenduspaneel

— Programmi ploki ikoon

- Sisendite, valjundite asukohad

multlllne? |:F:| ................................. .\_

ignl:lr'E l:asE? I::F::I -----------------------------qé E
input string ;‘E"‘:] -
regular expression —E

befare match
b whale match

f L" after match

affset (0 — v
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BFFOr in ===

— affset past match
errar ouk

Match regular expression VI




Lihtsamad struktuurid -
« For, while, case ja frame struktuurid =g
« LabView's on neist struktuuridest ka tapse ajastusega i 4

(Real Time paketi jaoks) variandid |

Event Structure
_ | [0] Timeout » jei—
— R _ = (] 0] >
For kordus While kordus Tome
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Muutujad
Global — iihised mitmele Vi-le SEgim
- Ainult esipaneeliga alam-VI, mis kirjeldab EHf
uhiseid muutujaid (nagu liides mitme VI A
vahel) :
Local — Gihised iile kogu VI oca
Property Node — muutujad kontrollide / indikaatorite  piae
omaduste sattimiseks | ;
Ule veebi jagatud muutujad Razharedvaratiel)] BT
-

Kordustes kasutatakse muutujate asemel Shift-

Register voi Feedback Node plokke s
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Naide 1: shift register ja

feedback node =1

A%
EHN =
l %
Increment Numerin:| - il
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Tsukli indeks i shift-registriga ===
- _é-
value to write value read
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write? (f: read)

LTEFLJ _________________________________________________ Do
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Feedback node, mida saab uuemates

versioonides kasutada ka valjaspool kordusi




Naide 2: lokaalne muutuja
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Naide 3: globaalne muutuja

Random 1

DE

stop

T
~a{"alue

&g stop

Globaalne
muutuja

0.20196 Esimene VI programm Teine VI programm

Kaks VI programmi, mis jooksevad korraga ning
valjastavad randomit, kuni esimeses programmis
klikatakse STOP nupule. STOP nuppu vajutades saab
eraldi VI-s defineeritud g stop nimeline muutuja
vaartuseks True ning katkestab ka teise programmi
too.
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Naide 4: property node

Knob Waveform Chart Plot 0 m
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Naide 4, esipaneel

Points (200)
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-

Umax [V] (4.8)
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Naide 4, plokk-diagramm
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Points (200)
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Kimne astmed taanduvad valja:
t / 1000

R * 1000

C / 1000000

= |if (abs (R *C) = 0.0000001) {

y = Umax * (1.0 -exp( -t [ (R = C}));

z = Umax *exp{-t /(R *=C));

errar = 0;

b else {

error = 1;

.....................................
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Charging

Waveform Graph
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error out




LVOOP

Juurklass ,LabVIEW Object’
Puuduvad konstruktorid

- Andmevoo programmeerimiskeelte OOP
Isearasused

Koik klasside likmed on privaatsed — iga likme lugemise
/ kirjutamise jaoks eraldi VI-d (public voi protected)

- Korrektsus
— Silumine
- Koodi soltumatus

Run time Plug in-ide susteem

Peaaegu sama kiire kui klastrid
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Naide 5: rekursioon 0 i
i

=

Pohiprogrammi esipaneel




Na

de 5: rekursioon 1

How many times to remrse?|

T
1132

R esulting String|
m FEH!
4t &g’ -
Look in here,

Klassi alam-VI rekursiivseks sone
vaartustamiseks

Pohiprogrammi
plokk-diagramm

Klassi alam-VI sOne lugemiseks
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Naide 5: rekursioon 2 Il

.

=

Complete the following steps to configure a VI to allow recursion: ;

1) (LV 8.5 and 8.6 only. LV 2009 skip step one.) Right-dick a dass terminal on the
connector pane of the VI and select This Connection Is>>Dynamic Dispatch
Output from the shortout menu. You can mark only LabVIEW dass member VIs as

i

dynamic dispatch.
This subVI nvokes it=elf. A VI 2) Select File>>VI Properties and select Execution from the pull-down menu.

that calls iteelfis referred to as 3) Place a d‘ued-:ma{k in the Reentrant execution checkbox and select Share
“recursive.” clones between instances.

Mo Errar | : B,

Each time the VI calls itself, it decrements
the input integer. When the input integer is
zero, the VI does not recurse further, The

F.ecursion in

== |25 each function call finishes.

........................ IR, F.ecursion out|

B

=rrar in {no error

ErTor u:uut|

numbers are then concatenated together 12

Rekursiooni alam-VI plokk-diagramm i; >




Naide 3: rekursioon 3 =
[[ro Error = ';—Ij_ T
cursion.lvdlass i) R ecurson Tvdlass o] Fsy
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This VI reads the string out of the dass' private data duster. x
|| a1
errar in (no Ermr:_l| e
i i
)

Avalik alam-VI, mis loeb klassi likmeks oleva sone vaartuse




Na

ide 5: rekursioon 4

Recursion. lvdass out]|

This VI writes the string into the dass' private data duster,

Aoaf

ﬁrrur in {no Errnr!|

=rror uut|
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Kriitika
* Ei ole el vaba ega open-source (paketid

$1,249 kuni $4,699)

» Stand-alone programmid vajavad run-time
mootorit

 Ainult windowsi masinatel korralik
draiverite tugi

» Paralleelarvutusi ilma vigadeta usna
keeruline korraldada




Viited

* http://en.wikipedia.org/wiki/LabVIEW

nttp://www.ni.com/labview/optin/purchasing -

nttp://zone.ni.com/devzone/cda/tut/p/id/357



http://en.wikipedia.org/wiki/LabVIEW
http://www.ni.com/labview/optin/purchasingoptions/
http://zone.ni.com/devzone/cda/tut/p/id/3574
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