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Co je LabVIEW ?

e Laboratory Virtual Instrumentation Englneerlng
Workbench

e Grafické programovani - ,,G code"
e Podporuje tyto platformy

- PC e i
e Win32 & Win64 T

e Linux

e Mac OS X
- Real-time

e PharLap (Real-time PC, cRIO, PXI)

e wxWorks (cRIO, sbRIO)

— Embedded systémy (ARM) s
e
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Zdrojovy kod = VI (Virtual Instrument

e Celni panel (Front panel)

— uzivatelské rozhrani

File Edit View Project Operste Tools Window Help
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e Blokovy diagram (Block diagram)

— program
— funkcni bloky
,dataflow"
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Zaklady programovani

e Nez zacnu programovat mel bych mit jasno v
— co ma program deélat
— uzivatelském rozhrani
— datovych strukturach
— mit nahled do budoucnosti

e Programovat od shora dolu
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Create New MI-DAQmx Task...

DAQ Assistant

Select the measurement type for the
task.

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

To have multiole measurement tvpes
within a single task, you must first create
the task with one measurement type. After
you create the task, click the Add
Channels button to add a new
measurement type to the task.

Wt

= Acquire Signals

= Analog Input
&7 Voltage

Temperature

Strain

Current
Resistance
Frequency
Position

Sound Pressure

Acceleration

e s FFRAF

Force

|< Back ” Mext > | | Firizh | [ Cancel ]

DAQmx - Data Acquisition

< I Q, Search' o View |
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Task Const  Channel Const Create Chan...

Timing Triggering

Channel Node Timing Mode Triggering M...

DAQ Assist Real-Time

Start
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Undo Redo
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Connection Diagram
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Voltage Input Setup

Settings | £ Calibration

Signal Input Range

Scaled Units

Terminal Configuration
Differential [=]

Custom Scaling

owsas 1

Timing Settings
Acquisition Mode

Samples to Read

1 Sample (On Demand)

]

Rate (Hz)
100 1k

Measuring Voltage

Most measurement
devices are dasigned
for measuring, or
reading, voltage. Two
common voltage
measurements are DC
and AC.

DC woltages are useful
for measuring
phenomena that
change slovdy vith time,
such as temperature,
pressure, or strain.

AC voltages, on the
other hand, are
waveforms that
constantly increase,
decrease, and reverse
polarity. Most
powerlines deliver AC
voltage.

This displays the analog
samples acquired or
generated by the
device.
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Prace s daty

- konstanta ,,constant”
e obsahuje
e pouze pro cteni
e nelze menit za béhu programu
- ,control®
e ziskava vstup od uzivatele
e pro Cteni
e zobrazen na celnim panelu
- ,indicator®
e zobrazuje pripojenou hodnotu
e pro zapis
e zobrazen na Celnim panelu
- ,local variable"
e ,pripojuje" se na ,contro

. 4 7

|\\
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Zakladni datove typy

e CeloCiselné “Integer”
se znaménkem
8bit I8 <-128 az 127>
16bit 116<-32 768 az 32 767>
32bit 132<-2431 az (2731)-1>
64bit  164<-2763 az (27°63)-1>

e S plovouci desetinou carkou

bez znameénka

U8 <0 az 255>

U16<0 az 65 535>

U32<0 az 4 294 967 296>
U64<0 a2 (2°64)-1>

e realna realna

° komplexm' 32bit Single-precision (SGL) ’
64bit Double-precision (DBL) k
128bit Extended-precision (EXT) k
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Matematika

Mumeric

4+ | Q, search l 2 View™

180

[ > [ [=>

Add Subtract Multiphy Divide Quotient & ...
I I+
> [ B> > =k
Increment Decrernent  Add Array EL.. Multiply &rra...

2t

Conversion

— bk

i

Compound ... Data Manipu...

K

=
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Absolute Val... Round To M. Round Towa.. Round Towa.. Scale By Pow... Complex
4
[ g - [ > el
"\.--r'“'u-
Square Root Square Megate Reciprocal Sign Scaling
4
TZ3 [Exe] S
Murneric Co... Enum Const... Ring Constant Random Mu... Expression M.  Fixed-Point
b
o
+Inf -Inf Machine Eps... Math Consta...
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Logicky datovy typ (Boolean)

e nabyva pouze dvou hodnot
e True/False [F]
e1/0
e pravda/nepravda
e ano/ne
e pouziva se pro
e rozhodovani
e ovladani cykld
e fizeni béhu programu
e ¢teni/ovlddani logickych vstupu/vystupt
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Boolean
Logicke o & [ Qsemen] Sviews
g perace
2 I> & Hi
And Or Exclusive Or Mot Compound ...
X
> Ie =
Il* A :|' Mot And Mot Or Mot Exclusiv.., Implies
y : result Ib B}
== % ................ ‘- -ﬁ-} ______ And Array EL..  Or Array Ele...  Nurn to Array  Array to Mum  Bool to (0,1)
[TES
i True Constant False Constant
Comparison
4 | S, search | 22 View~
Equal? Mot Equal? Greater? Less? Greater Or E...  Less Or Equal?
Equal To0? Mot Equal To... Greater Than... Less Than0?  Greater OrE.. Less Or Equa...
oy = 63
pe- Z); ? Pz [z
Select Max & Min  In Range and... Mot & Numb... Empty &rray?  Empty String...
Decirmal Digit?  Hex Digit? Octal Digit? Printable? White Space?  Lexical Class
7
“:u I@>
Cornpariscn Fixed-Point ...
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Cykly

pocet pruchodu
132 N
e For Loop pruchod
. ’ i |ki32]

- provede se ,N" iteraci : ]
- moznost pouzit podminku pro nocet pruchodu

predcasne ukonceni 20'E

0,,St0p if True” pruchod

1 [k32]

e Continue if True”

ukoncit drive

e While Loop

- Ukonceni _ Z#puchodu  stopiftrue
ICTed

o ,Stop if True”
e Continue if True”

# pruchedu continue if true
[TER{Cs
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Rizeni rychlosti opakovani provadeni smycek
Timed Loop

ms

milliseconds to wait v [l kHz |

=— ot Moo 1 1 Err&r b IF-’! ?l W

iz, (100 |

vilE2 ]
i

# pruchodu continue if true

Oel - [@

Loop Timing Attributes
Pericd
Source Type 1000 EI T
- .
1 MHz Cloc Advanced Timing
Deadline Timeout (ms)

i I(-Hz_<--ab-s-o|ute time>
1 MHz <absclute time= -1 EI = -1 El

Offset / Phase Structure Name

Source name s 1144977676

1 kHz

Loop Timing Source
(@ Use Built-In Timing Source

(0) Use Timing Source Terminal Processor Assignment
Mede

Frame Timing Source

This structure does not have multiple frames. To add Action on Late Iterations
multiple frames, right click on the border of the loop and Discard missed periods

select ene of the "Add Frame" menu items.
Maintain criginal phase

[ ok || cancel ||
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Pole
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e @ B9 BY A8 ..ﬁu o L I3

Array Size Index Array  Replace Subs... InsertIntc Ar... Delete From ...

B 3% [B]

4 o b4

b
Initialize Array ~ Build Array  Array Subset  Max & Min  Reshape Array

: - B
- ik i -
Sort1D Array  Search 1D Ar.. Split1D Array ReverselD A... Rotate 1D Ar...

ik I e I I

CHIENS

Interpolatel... Threshold 1., Interleave1D.. DecimatelD.. Transpose 2.

i[IET ]
{

Array Consta... Array To Clu... Cluster To Ar... Array to Matrix Matrix to Array
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Texty “String”

e Pole znakd

String

“[}" I Q%Snaarr_hl o Wiew™

O-+ T aEd| M
e g B
B b
String Length  Concatenate..  5tring Subset Additional 5t...
i 7] s L] EEES 2 [ESEET P EEd ;
o g by [r K|k
i ?* L't: @*—rf f.t e -T!?“I' tb
Replace Subs... Search and R... Match Pattern Match Regul... Format Date... String/Mum...
e % E@H £ *
0 ..'.l ! Ii*lE E"‘& &
& In.nn In.nn| [=
Scan From 5t.. FormatInto ... Spreadsheet.. Array To Spr.. Conversion
1.3 LEC
3 HE=H0 Tan) IAa) C]
Build Text  Trim Whites... To Upper Case To Lower Case Space Const
[
5tring Const...

Ermnpty String... Carniage Ret... Line Feed Co...

End of Line... Tab Constant
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Chyba - “Error”

e Slozeny datovy typ pouzivan véetsinou funkci , LabVIEW"
pro signalizaci ,uspechu"

® Obsahu_]e Error 1N Error in
— Status stils jET
¢ "True” - vse v poradku e
¢ “False” - doslo k chybé D”t =
- “"Code” i

e kod chyby
e pri stisku praveho tlaCitka mysi nad kdodem se zobrazi moznost
zobrazeni vysvétleni chyby

- SOUI‘CGI _ Error in status
e Textovy popis R code
SOUICE

[51 -
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Rozhodovani

e \/ybér “Select”
- vstup ? - logicka hodnota
— vystup - hodnota podle ?

Y \\Casell

— pracuje s datovymi typy
e Boolean
e Text — “string”
e CeloCiselné - “Integers”
e \VyCet — “enum”
e Chyba - “Error”

—~ vicehodnotovych typu
vyzaduje “default case”

Tvorba aplikaci v LabVIEW
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Projekt / knihovny o e

File Edit View Project Operate Tools Window

e Projekt drzi E%H' . 9 o] & ¥

— pro jednotliva zarizeni N T ——

& 8 —
e SOU bOI’Y - mgd,  00-antialiasing.vi

. - [mll  Che-rmultianalyza.vi
L kn|hovny 5 Dx-multiprocﬁsing.vi
e nastaveni HW

- [#gl, 01-what is VL.vi
- [, 02-DAQ-express.vi
@, 03-matematika.vi

e nastaveni prekladu aplikace ), 0d-logiken
. . @. 05-grafy a polewi
® Kn I hOvna O bsa h UJ e % 06-paralelni smycky.vi
O7-DAC
e SOU bO I"y =2 g knihovna.lvlib
’ ’ v ’ i~ @ sdilena promena-single process
g Sd'lene pI‘Omenne “ W@ sitova promena
{% napeti

& = Dependencies
=) E: Build Specifications
E My Application
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Beh nekolika smycek najednou

e LabVIEW umoznuje soucasny beéh nekolik smycek

- mate-li vice procesoru nez smycek, je mozné, aby kazda
smycka bézela na svém procesoru

— jste schopni dosahnou rychlejsiho behu aplikace

W Error
i

merici smycka |

ahsluha LI
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Sdilena proménna - “Shared variable”

e Sdilena v rdmci
- jedné aplikace
- Slltlova, rEI Shared Variable Properties

Variable
L. Mame
Description i i |
Network sdilena promena-single process
RT FIFQ Variable Type Data Type
Scaling [E‘ungde Process v] Double -

Enable Timestamping Double (double [64-bit real (~15 digit precision)]}
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Posloupnost provadeni kodu

e Dano poradim ,zadratovani*
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