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LabVIE W: Tanitim
~/gerik -

> LabVIEW,
> Nedir?
» Kullanim Alanlari
> Nasil Calisir?
» Veri Akigt Programlama

> Program (evresi
» VI

» Programlama Ortami
» On Pencere ve Akis Cizelgesi
» Tahtalar
» Verl Turleri
» Ugbirim Simgeleri
» Teller
» Yapilar
» Dizl ve Kiimeler
» Kaydirma Yazgaci
» Cizimler
_ » Alt VI & Cabuk VI
» Ornek VI
» Bilgisayar ile Baglanti Yollar
» Donanim Siricileri
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LabVIEW: Tanitim
~Terimler ve Kisaltmalar-

»LabVIEW:  Laboratory Virtual Instrument Engineering
Workbench

>> NI: National Istruments

> VI: Virtual Instrument

» GPIB (IEEE-488): General Purpose Interface Bus

> LAN: Local Area Network

» PCl: Peripheral Component Interconnect

>> VISA: The Virtual Instrument Software Architecture
» IVI: Interchangeable Virtual Instrumentation
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LabVIEW: Tanitim
-Soz(tik -
» Data flow programming: Veri akisi programlama
» Virtual instrument: Sanal donanim
» Front panel: On pencere
» Block diagram: Akis ¢izelgesi
» Control: Yonlendirme
» Indicator: Gosterge
> Palette: Tahta
» Terminal: Ugbirim
» Wire: Tel
» Structure: Yapi
» Array: Dizi
» Cluster: Kiime
» Shift register: Kaydirma yazgaci
» qraph: Cizim
» Express: Cabuk
>> Node: Digiim
» String: Dizgi
» Dynamic: Devinimsel
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LabVIEW
~Nedr?-

» NI firmast tarafindan gelistivilen bir gorsel programlama
dili/ortami/yazilimi “div.

» Kullanilacak herhangi bir donanimun (Ov: Osiloskop, Giig
Kaynagi, Algig, vb) yada donanmlar toplulugunun
yonlendirilmesinin - olusturulan  bir akis ¢izelgesi i¢inde
bilgisayar destekli olarak yapilmasini saglar.

» Kisaca fiziksel bir donanimi programlanabiliv bir sanal donanima
(VI gevirir.

» [lk olarak 198&'da Apple’in MAC igin gelistivildi.

» Kullandigi gorsel programlama diline "G" deniliyor.

»>Mac OS X, Linux/UNIX ve MS Windows'da ¢alisabiliyor.

>> Ucret: 2.400- 13.100 TL arasinda degisiyor.
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LabVIEW
~Kullanim Alanlars -

»Ug ana is i¢cin kullanilabilir: N

. i\
» Veri toplama Donanim | = _\\ E&l = | Donanim

» Veri isleme (Coziimleme) | .
. . Sicaklik Algie e lklimlendirici
» Donanim yonlendirme LabVIEW

> Kullanildigr bayik olgekli tesisler:
» Pargacik hizlandivicilart (CERN, ISIS, SPring8, LANL, LNLS)
» Reaktorler (ITER)
» Teleskoplar (JWST, E-ELT)
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LabVIEW
-Nasil Callsir-

» Gorsel programlama yontemi sayesinde C/C++, Fortran, vb.
programlama dillerinindeki komutlar yerine simgeler ile
program yazilir.

»Metin  tabanli  dillere kiyasla ¢ok daha kisa sirede
programlama yapilabilir.

float celsius(float fahrenheit); c a
main0 Celsius
e [212] > ’
float DegreeF=76; 26
float DegreeC=celsius(DegreeF); ' !
printf("The Temperature is %f F and }f C\n", DegreeF, DegreeC); I}
} Celsius| ‘

Fahrenheit

return celsius;

}

_
float celsius(float fahrenheit) ﬁ-.?-é @—%IL‘ES:
{ | @ | 2 [
float celsius = (5.0/9.0)*(fahrenheit-32); ?8.8
4
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Verr Akist Programlama
-Nedir?-

> Programun  ¢alisma  sirasini  komutlarin  belirledigi  wetin
tabanli  programlama  dillerinin  tersine, veri  akisi
programlamada ¢alisma sirasint  akis ¢izelgesi zerindeki
yollardan verinin akma sirast belirler.

» Akis ¢izelgesindeki herhangi bir bilesenin  ¢alistirilmast  igin,
gereken tum givdi verilerinin o bilesene ulasmis olmasi sarttir.

>»> Bu sayede ¢oklu islemler eszamanli olarak gergeklestirilebiliv.
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Program Levrvest

File Operate Tools Help

m La bV I E W'- Licensed for Full Version

New Latest from ni.com
LabVIEW News

&) Empty Project LabVIEW in Action
JIB Witrom femplate... Example Programs

=

3 More... o
Training Resources

Online Support
Open
Discussion Forums

L2}

2. Template - DC Power.lvproj
i)

Code Sharing

=, SteererMeasBIv3.vi

=
(= Browse... KnowledgeBase

Request Support

Help
Getting Started with LabVIEW

LabVIEW Help
List of All New Features

Examples
Q Find Examples...
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Program Levrvest
LA
» LabVIEW programlarinan her birine VI denir.

» On pencere ve akis ¢izelgesi olmak iizere iki kissmdan olusur.
» Her bir programun kiitiik uzantisi > *.vi

File Edit View Project Operate Tools Window Help

~ |d>1@1 Cn@ | 17pt Application Font |~ ||:m'||ﬁ'||ﬁ'|

File Edit View Project Operate Tools Window Help

o @1 “:_IIIE ||¢u1|E’Igj} | 15pt Application Font |~ || :m‘”ﬁ' | |f§"v ||)é|

-

VI simgesi

Arag ¢ubugu

Programlama ortami

& = L a3 o e
Il I N S S S S S .
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7
~Arag Cubugu -

Cizelge

temizleyici

\

isﬂ @

D@ @] | D25 ool or | 130t Appication Font | v | Sov || g~ | £5 ]
% > < >

Hata ayiklama araglari Hizalama araglar

i VI calismakta oldugunu géosterir.

5| Vlda bir hata oldugunu ve g¢alistirilmaya uygun olmadigint gosterir.

@ VP durdurulmasin saglar. Son ¢are olarak kullanilir !!!

| VP duraklatilmasini saglar. Duraklatilan konumdan devam edilebilir.

@ Vlwn galismast sirasinda verinin akisint hareketli olarak gosterir.
(Sadece akis ¢izelgesinde kullanilabiliv.)
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igerik yardimi

2| Vi ¢alistirilmaya uygun oldugunu gosterir ve tiklandiginda galismasini saglar.

& VIl durdur yada duraklata tiklanmadikga tekrar tekrar ¢alismasini saglar.
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Programlama Ortami
-On Fencere -

» On pencere, akis ¢izelgesinde olusturulan VI kullanic
arayizlerini icerir.

» Yonlendirme: VI'ya verilecek girdileri yonlendirmeye/ayarlamaya
yararlar. Or: Cevirmeli diigme, basmali diigme, kadran, vb...

» Gostergeler: Vidan alinacak ¢iktilari gorvintilemeye/yazdirmaya
yararlar. Or: Cizim, LED godsterge, sayag, v
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Programlama Ortam
~Akls Cizelgesr-

» Akis ¢izelgesi on pencerenin altinda yatan program yapisini
iceriv ve dort ana bilesenden olusur:

» Ugbirim Simgeleri: On penceredeki yonlendirme ve gostergelere
dogmdam baglidirlar. On pencere ile akis ¢izelgesi arasindaki veri
aligverisini saglarlar.

» Dugtumler: Belivli bir islevi yapmak lzere girdi ve ¢ikti baglanti
noktalari olan nesnelerdir.

» Yapilar: Kosullar ve dongiiler ile
VPnin akisint belirlerler.

» Teller: Akis ¢izelgesinde verinin
akmasini saglarlar.
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Tahtalar On Pencere
~Yonlendirme Tahtas: -

»Vl'da kullanilabilecek yonlendirme ve gostergeleri barndirir.
»On pencere lzerinde sag tiklanarak ulagilabilir.

. - Tcontrols ]
Controls _‘.‘ E ), Search ' o View™ 1

q Search | o View~ | =H =15 Contrals P

EH e
Numeric \

- Numeric Control

Nurneric Indicator

F » ]
111.232 - Time Stamp Control

. - - Time Stamp Indicator

Numeric 5 e Vertical Fill Side
Vertical Pointer Slide

- Vertical Progress Bar

- Vertical Graduated Bar

- Heorizental Fill Slide

- Horizontal Pointer Slide

Array, Matrix... List,Table & ...

' m » E'. L4 Herizental Progress Bar =
QE @ - Herizontal Graduated Bar
-~ Knob
Ring & Enum  Coentainers o - Dial
Meter
L 3 oA i s - Gauge
= o2 ! s
- Thermometer
Variant & Cl...  Decorations Refnum Horizontal Scrollbar
Vertical Scrollbar
3 System - Framed Color Box
- ) Boolezn
b Classic -~ Push Button
Rocker i
» Express - Vert Rocker
» = = z - Round LED
Control Design & Simulation - Horizontel Toggle Switch
F MET & ActiveX Vertical Toggle Switch
. . - Square LED
P Signal Processing - Slide Switch
- Vertical Slide Switch
» Addons
-~ 0K Button
»  User Controls Cancel Button
— - Stop Butten
Select a Control... Nfadi
N E' String & Path -
= - 4 [ | 3
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Tahtalar On Pencere
~Yonlendirme At Tahtass -

»VIlnin  givdilerini ayarlamak  ig¢in  kullanilabilecek
yonlendirmeler:

Numeric Controls NN [@]

‘[} Q,Search ;ﬁ‘lﬁew'l

BtonsBswiches . [

0=
: e s - i ‘
4 [ S search [ & view~ | | 22 ) i3 j_' ¥
Murm Ctrl Fill Slide Pointer Slide Fill Slide Pointer Slide
© § = | o o B
Rocker Rocker Slide Switch ~ Slide Switch Knob D'ia-l Color Box

» 4 <
Toggle Switch Toggle Switch  Push Button

Text Button OK Button  Cancel Button  Stop Button

L

4k | 9, search | 2 View~

i._-jﬁi.;; Ring~ | - [
String Ctrl Text Ring Menu Ring File Path Ctrl
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Tahtalar

On Pencere

~Gostergeler Alt Tahtasr -

»VInn giktilarine ayarlamak igin kullanilabilecek gostergeler:

Graph Indicators

Mumeric Indicators

| 4 I &, Search I o Wiew ™
fizz] ™ L L
i :
Murm Ind Progress Bar Grad Bar Progress Bar Grad Bar
a (/:'-s- 10'?"" 100=

iy ..;3\, zﬂ 5z:d

Meter Gauge Tank Thermormeter

@ LEDs

| 1 I &, Search I o Wiew |

z z
1 1
TEe Yo

Chart Graph

=]

| 1 I (&, Search I o Wiew™ |

-

XY Graph
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Square LED

Round LED

Text Indicators

=]
| 1 I (. Search I o Wiew |
e 2 Brar,
String Ind Table File Path Ind
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‘ Tahtalar Akis gizelgesi
~/slevier Tahtasi -

» VI yapisint olustururken gerekli olan programlama araglarini
barindiriv.

» Akis ¢izelgesi tizerinde sag tiklanarak ulagilabiliv.

Functions (=] Functions (=]

Search | 27 View~ Search | 57 View~
(=X

HgZ) Functions -

= 0 EH &
ﬁ Stn;:tu[es \ I
or Loop
Cluster, Clas... | ’ While Loop
g Timed Structures
Timed Loop
- Timed Sequence
Create Timing Source.wvi
Fire Software-Triggered Timing Sourcewvi
. Clear Timing Sourcewvi
Dy Eileen Synchronize Timed Structure Starts.vi =
%’; Stop Timed Structurevi
Build Timing Source Hierarchy.vi
| Application .. Case Structure
Event Structure
Flat Sequence Structure
- - I Stacked Sequence Structure
Synchronizat... Graphics & 5... Report Gener... | Formula Node
¥ Measurement /0 : Diagram Disable Structure
Conditional Disable Structure
» Instrument /'O I Feedback Node
¥ Visien and Motion I Shared Variable m
»  Mathematics I - Local Variable
Y Signal P - - (lobal Variable '
[ ignal Processing (] I
y - | EHgE) Decorations
Data Communication | Free Label
P Connectivity I - Thin Line
» Control Design & Simulation | Thin Line with Arrow
I Flat Frame
D Epms | ~ . Thick Line
» Addons : \ Thick Line with Arrow
» Favorites I Y |
I b User Libraries I =} C\uster,. Class, & Variant
) Nurmneric
Select a VL., E5) Boolean il
# B Chrinn
| I | ] m r I
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Tahtalar
-Aragilar Tahtasr -

» VI olustururken fare imlecinin hangi gorev i¢in kullanilacagin
ayarlamak i¢in kullanilir.

S S
File Edit Project Operate Tools Window Help

. oy Controls Palette e~

Islema aract Dela [.EFE=|] M-

Konumlandirma arac L ——

i [ [ [ i [
Etiketleme araci 0.0 20 40 &0 3.0 10.0

Ty
&
¥ Tel arac : ~"-'---E&-' e -'-&g . .

1 7 WSS Tools x
"g  Kisayol meniisii araci 1T ' —
M Kaydirma araci -

Number of Measurements Ty :
® Durma noktas: araci 5 a D NIE {“‘F-
‘&  Sonda araci @ i ﬁ
& Renk kopyalama araci ”%&E":‘;F'f Measuremenis _
%/ Renklendirme araci l % f I

03/02/14
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Programlama Ortami
~Verr Ttirlerr-

JELY  Ondalikl say:

0.04, 1.008, vb. - 64 bit (~15 hane)
I: Tam sayl
- 2, 6,11, 321, vb. — 32 bit (-2147483648 - 2147483647)
(abe b Dizgi
dogru, hayir, A, vb.
== Devinimsel [ ' T "
- gerekli olan veri tirine kendini donistiirebilir (Cabuk ).
| TF Mantiksal

Dogru, Yanlis

¥ ¥ You have connected two terminals of different types.
The type of the source is double [64-bit real (~15 digit precision]].
The type of the sink is string.
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Programlama Ortamy
~Ugbrrim Simgelerr -

»On penceredeki bilesenler akig ¢izelgesinde ugbirim simgeleri
olarak goziikiirler.

»Girdi ve ¢iktilart igin baglanti noktalarini ve veri tirini
gosterirler.

Yb'nl endirme Goster ge E
ze
cedl Visible temns

Ucbirim simgeleri ﬁi

Find Control

Hide Control
Change to Indicator
Change to Constant

Description and Tip...

Mumeric Palette 2

o il se o o Create »
Veri tiri ugbirim — e o+
Sl.W\geleV'l. nBI h I F & Advanced 3
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Programlama Ortam
~Teller-

» Akis ¢izelgesindeki iki bilesen arasinda veri alis-verisi saglar.
» Tellerin rengi ve kalinligi veri tirleri ile ilgili bilgi verir.

Tel Turii Sayil | 1B Dizi | 2B Dizi Renk
Turuncu (Ondaliklr)
Sagusal I Mavi (Tamsayr)
Mantiksal —— . Yesil
Dizgi ncnonncocn | sowsnssosese | ammnsnase Pembe

21
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Programlama Ortam
-Yapilar-

»Metin  tabanli programlama dillerindeki yapilara oldukga
benzerdir.

»Akis cizelgesinde yapilar gorsel olarak boyutu ayarlanabiliv
cerceveler ile gosterilivier.

» Cergevenin igcine aldigi bilesenler yapi turine gore tekrarlabiliv
yada kosula baglanabilir.

Structures @
| s I C%Search I o View i
- —— - —— )
=
e, 1 k=, L | ————————— 1
or Loo While Loo Timed Struct...
korloopy | n il I
[ o e y G b I I
i [ . .
ase Structurey Event Struct...
s Event S | |
| . | I i
) s . . e _ s
o 1 = ! I¢in Déngiisii :
Flat Sequence Stacked Seq.. Formula Nod I I
= - -
| |
Diagram Dis... Cenditional ... Feedback M 1 1
: :
Shared Varia... Local Variable Global Varia..
o~
od
Decorations
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- Yapular
~lgm Pongsi -

»Bu dongii VI igindeki bir veya birden fazla islevin belirtilen
sayida tekrarlanmasi igin kullanilir.

/ﬂ
Tekrarlanma sayisi

5 HN

Tamamlanan dongi sayisi

(©,1,2,..) \
=]
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- Yapilar
~tken Dongiisii -

»Bu dongi VI igindeki bir veya birden fazla islevin belirli bir
kosul altinda tekrarlanmasi igin kullanilir.

Durma kosulu

Tamamlanan dongi sayisi

©,1,2,.)
o
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Yapilar
~Durum yYapisr -

»Bu yapt VI igindeki bir veya birden fazla islevin farkl
durumlar altinda nasil ¢alisacagini belivlemek igin kullaniliv.

Durum segici

Se¢ima ugbivimi
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Programlama Ortam
-Dizi" ve Kumeler-

» Metin tabanli programlama dillerinde oldugu gibi diziler ayni
veri tirindeki bir obek verinin toplandigi bilesenlerdir.

» Or: Bir rastgele sayi tiretecinden gelen verilerin ¢iktisini ayni veri
turunden olustuklar: igcin bir dizi olarak depolamak mantiklidir.

» Kiimeler ise (Metin tabanli programlama dillerindeki siniflar
gibi) farkli veri tirindeki verilerin toplanabildigi bilesenlerdir.

» Akis ¢izelgesindeki tel sayisini azaltmasinin yani sira bir ¢ok farkli
veri turtndeki verinin birlestivilip tek ugbirime girdi olarak
verilmesini saglar.

r
0 l—|
iy koeL] | - : o i :
0 .. O
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Programlama Ortamu
- Kaydirma Yazmac/ -

»Dongliler ile ¢alisirken bir onceki ¢evrimdeki verileri
kaydederek yeni cevirim igin kullanilabilir duruma getirir.
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Programlama Ortami
~Cizimler -

Graph E]
| iis |QSearch | o Wiew™ |

' ' e ‘
1 S o m—— oA I
e ) £ =4

(5

Waveform C... Waveform G.. XY Graph Ex XY Graph

z
1
MTRET

Intensity Chart Intensity Gra... Digital Wave... Mixed Signal...

i
B
B
&

Compass Plot  Error Bar Plot

K
A
=

Contrals 3D Picture 3D Graph

Waveform Chart Plot0 NG | Waveform Graph Plot0 I | J{VGFEF;;_ Pioto N |

Amplitude
Amplitude
Amplitude

1
] 100
Time




Programlama Ortami
—-{'/z/m ler (Ormek) -

Waveform Chart 1 - Waveform Graph
140- 140-
130- e
120-
110-
-

& 100 -
5

1 I I 1
75 100 125 150

I I
100 150

Zaman Zaman

STOP
0 |>
. XY Graph
= Waveform Chart ¥ ="
Ll
2; Waveform Graph
i




Programlama Ortami
-Alt V-

»>Eder bir VI bir baska VI'in iginde kullanilacak olursa "alt VI"
olarak adlandirilir.

\

Alt VI

~ ~ _ ey
b -1
IE_} 2y /
. "

\ Y, ?

A R b
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Programlama Ortam
~Cabuk V-

» Program ile hazir gelen ve kullaniciya hizli ¢oziimler saglayan
ozel VI ardir.

»Akis  ¢izelgesine eklendiginde bir yapilandirma penceresi
acilarak VI ile ilgili degiskenlerin ayarlanmasina imkan saglar.

> Boylece ayni islevi gergeklestirebilmek i¢in kullanmaniz gereken
bilesen sayisi ve dolayisiyla tel sayist azalir.

; k
h -
k

Simulate Signal

b

P
7] Automatic us generation
er nu yeles -
Actual nurr p Use signal type name
100
aaaaaaaaaa
Actual frequency Sine
101
oK
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Programlama Ortami
L. aéak VI (Ornek) -

Context Help

Simulate Signal Simulate Signal
F Offset

k 3 K Frequency
. . - - Amplitude

Simulate Signal Simulate Signal Phase — ¢t

FError iI'I N errcl BESEt Signal -
error in (no error)

Simulate Signal
== error in (no errol
error out e e out

error out k

. Sine Hpmemem S
Sine 4
. Sine Sine m
Simulate Signal 1- ] n
' | |
kerror in (no erro Y 0.5- ||| | || || |
|||||||||||||||
' SRR R
* o B 1] | | | |
+  Reset Signal - ‘ | || || | || || | || || |
error out r q- | |J |
. 1 1 1 1 1 [
Sine k ] 0,02 0,04 0,06 0,08 01
Time
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Derlemek
-1 NMasi/ Derfenrr?-

» Olusturulan programun derlenmesi, VI'yi ¢alistirmak igin "B1"
simgesine tiklandiginda kendigiliginden gergeklestiviliv.
» G derleyicisi akis ¢izelgesini, ¢alisilan sistemin islemcisinde ¢alistirilabilecek
bir makine kodu yiginina cevirir.

LabVIEW Block Diagram B
o DFIRBUTder
o Decompositions
Decomposad DFIR
. « Optimizations
« Clumper

Inplace-Annotated DFIR :
¢ Allocator
Abocator-Annotated DFIR

_ ¢ Cada Generator
T
¢ IV

Machine Code

¢ Inplacer
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Ormek VI
~-On Pencere -

Akim ve gerilim artis yonu (T: artis, F: azalis)

Gerilir Ayarla (V)

Lleb o], ]
\‘\ l."r

20,202-=
17,5-

15-

12,5-

— 10 -
7.5

5 -
25

]

0 100 200 300 400 500 600 713

t

] r

Akim Ayarla 1)

A

Akim isareti (T: -, F: +)

e i
& o
ARER £ E
3 d E E
- &
210
Voltaj artma miktari Akim artma miktari .
|’l n"
° A0
Akim | Manyetik Alan  ERNG

50~
0_
50 -
-100-
-150-

-200-) I I I i i I i
0 100 200 300 400 500 600 713
t

] ¥

Guc Kaynagi Yolu

VISA

Gaussmetre Yolu

% [GPIBO:A2:INSTR

=

:}; 0 DUR
Calisma Kipi Kontrol Secirmi
= 0: Elle
= 1: Uzaktan
Baslama Kipi J_Kip Secici i Grieend
= o 1: Hafizali
Gerilim

Y

0 100 200 300 400 500 @00 T13

t
] I

Alan Secimi

3 Towest |5

Hassasiyet

Y ages [o

B (G)

Alan Birimni

Yo o

Cleum Kipi
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Bilgisayar ile Baglant: Yollarr
-MAX -

Measurement & Automation Explorer

» NI DAQ, GPIB, IMAQ, IVI, PCI, Motion, VISA ve VXI baglanti
yollarina sahip donanimlart LabVIEW'da test edebilme,
kullanabilme ve diizenleyebilme imkani saglar.

|

7

- T
-.,_"'

E_Metwnrk Devices - Measurement E Automation E:l:pln_ - @

File Edit View Tools Help

L1

4 1 My System % Add Network Device + - ——
. [g] Data Meighberhood 4
4 @ Devices and Interfaces Product Name p—
4 |4 Network Devices &1, GEN0-85-LAN  TDKLambdaNol ne

ﬁ_\. GEM40-85-LAN "TDKLambdaMeol"
¢ Serial & Parallel
. ddl Scales
; a Software
- [ig] VI Drivers
- BH Remote Systems
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Donanim Stireictilert
1 N / n
5 oo

| File Operate als Help I

Measurernent & Automation Explorer...

PYRE—— - Find Instrument Drivers...

L < i , LCreate Instrument Driver Project...
h ecuri
e - Create VI Interface to LabWindows/CVI Instrument Driver...

Uszer Mame...
Advanced Development

13 Find Instrument Drivers - Search Results

Driver Driver NI Rating - .
Technology Certified 4.0 **** 4 ratings
EI@ GEMie Instrument Driver PnP Yes 4,00

IR Driver for LabVIEW 2012 SP1 Driver ADE(s):
. LabVIEW

¢ A Driver for LabVIEW 8.0 ! )
. L&A Driver for LabVIEW 2010 Min Version - 2012 5P1

GEMser Instrurment Driver PnP Yes 3,70
“[E genusb Instrurnent Driver PnP Proj  Yes MR

Required Support Software:
MNI-VISA
Min Wersion - 3.0

Driver Revision:
1.0

Manufacturer:
Lambda
Maodel(s) Supported:

Genesys (IEEE-488)

Interface(s):
IEEE 488.2 (GPIB)
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