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‘Lkpwénipjnih

Ghunipjutt b wnkjtnnghwubph qupqugdwbp qnigpupwg npnp
gnpdpupwugubph nEjujupdwt jud JEkpwhujdwt hwdwp tnp dninkgnid-
ubip wthpwdtonnipnit £ wnwewnud, b dwpnnit thnpjuwphtbne kb qu-
1hu pnpnunbkpp, npnbp tnybt wouwwnmwbtpp juwnwpnid B wdkh wpwg,
&oqnhwn b dwwnskih: Uju inbuwlyniithg ubpiuynidu wjwnndwnwugnidp
1wyt jhpunmipnit E gk nuppbp npnpunitpnud, husyhuhp bt dbkpktuw-
ohtinipjniuip, whwohunipniup, pdolnipniup b wyjk: Ftwljwtwpwp, gh-
nmpniup inybybu wbtdwub sh dbuwgh] wyu gnpépupwughg, b wyuop wy-
nndunwugniup hkinwgnunnipyniiibphtt hwynpynud b anp npuly’ hwpuw-
Ynpnipnit mwny Juwnwpl] wykjh dogphwn swthnudubp, hinpwhwp nkljw-
Jupty ghwwthnpdh pupwgpp, dpwll] uinugud wpyniiptpp b wyb:
Qhunnuthnpdbiph wyunndwnwugnid hpujubwgubint hwdwp jut puqdw-
rhy hwdwlwupgsuwyht (kgniutp, npughg dkyp LabVIEW spughpl k:

LabVIEW-u hudwlupgsuwyhtt spugqpuynpdwtt (kqne E, npp twjuw-
qoyt) E hwupwhwywn National Instruments pujkpmipjut Ynnudhg: LabVIEW
dpwghnpp, nph hwwwynidp wpwbwlnid E Laboratory Virtual Instrument
Engineering Workbench, hwdwpynid Lt qpuphljuljut spugpuynpdui
1Eqnt, npntn nkpunwjhtt innbph thnpuwpkt ogunugnpéynid L npnowlh
$ntghnbwympimb junwpnn wunlbpbtp hudwywnwumb doon-
pujhtt b Ejpwjhtt hwtgqnygutpny: 9kpohtt 35 mwpnid ZabVIEW-1u oquiw-
qnpéynid t hudkubplbph U ghnbwlwbikph Ynqdhg wupqugnii jwp-
dwl swihnidubphg dhsh dkdwbwdu) wndjujutph hwjupwugpdwl, uwp-
ptiph nEjudupdwt b wppynibwpbpuut wjundwnwgdwt hwdwn:
Uljuws 1986 pywlwuhg, tpp LabVIEW-u wnwghtt whquu tkpluyugytg
hudbubpuljut hwipmpjuip, wb swpnibwjuwpwup qupqugk] nu pupk-
(wyyty k: Uyt wpjawwnnid b Microsoft Windows, Macintosh . Linux oujk-
pughnt hwdwjupgbpnud:



1. LabVIEW spwqnh htwn wpluwwnbint uljgpniipiip

LY. 1.1-nud wunlbkpuws t LabVIEW spugpuyjhtt thowduwyph gpudh-
Juljut mbkupp, npp punjugus k Lplnt ululmmhulh‘uhphg‘ Front Panel-hg
b Block Diagram-hg: pudhljujutt wuwnykputph spwgpuynpnudp hpw-
Jubwgynud k Block Diagram-nid, hul] mpdwquupp tpimd b Front Panel-
nul: Front Panel-p nhuwjht uwhwiwlyp, twunbu]ws bt nupunbuwl
njuutph  tbpunsdwt b wpurwsdwt hwbgnygubph  wbnuuydwt
hwdwp: Smpupwisnip wunnhwih Jpu ubndling dhhh we Yngulyp'
Eypwuht hwjntugh hadwyuwinwuhiut gnpshpuljuquh Juhwtwlyp:

B [E¥ Untitled 2 Block Diagram a
File Edit View Project Operste Tools Window Help
S & (@ In [15ptAnsl Amenion v | #/ 5ea L9

x
File Edit View Project Operate Tools Window Help

H P& 0N G W waG | I5ptApplce: S A P

n .

VY. 1.1. LabVIEW spugpuyht Uhowuyph gpudphlujuit inkupp

LUl 1.2-nid wwnlbpyws L wppb Spugpuynpdus  dhowduypp,
npunkn qpudhluljutt mwppbpp vhdjubg vhugqws b juptpny:

Opwghpp Ukl wbqud gonpéwplbint hwdwp wihpudbon b ubnuly
ndwljp [&] ,wbplnhunh nhugpnud’ , puly punuiph hufwp :

A+B A AuB

)

v’ 4 B T bl
B A+B

B &gl e U~

\ R

93 2

VY. 1.2. LabVIEW spugpuynpyus dhowduyp



LabVIEW spwugph qiuwynp wnwbduwhwwnlnipnitubphg E qpudh-
Juljuwt wwwnlkpubph dhengny wrwyl] wupqbgws spwugqpuynpdwi
httwpwynpnipnitp: Ujuyhuny, nddup sk Ynwhby, np LY. 1.2-nud yuwn-
YEpJws spwghpp dhwdwdwbwl hwoynid E a bk b pybph gnidwpt nt wip-
nunpjup:

Onpwghpp htwpwynpnipinit £ tmwjhu wkul) pipupwbsnip dniuly-
ghntiw] mmwupph dwuhtt puguwnpnipini, nph hwdwp wthpwdbown E twf
Block Diagram-nid Ywd Front Panel-nid hnphgnuwljut dklynihg ptwnpkg
Help, wjunithtinli Show Context Help jud wwupquubtu ubnul) «Ctrl+H»
unbnubpp: Upgniupnid  Ejpwth wiulmitnid  Jhuwynudh vl 1.3-nud
wuwnlpjws Context Help ujuuinnihwiip:

Returns TRUE if x is equal to y.
Otherwise, this function returns
FALSE. You can change the
comparison mode of this function.

Detailed help W
#[s]2] < >

Uy 1.3

Block Diagram-mid uluhih ujwpp wwhbing wnjju; dniruyghntiug
wwpph dpu Context Help wyunnithwimid Yhwyinth vifjwy tnwpph hw-
dwnnun puguupnipniip: Uyn wwunthwinid ubndbiny Detailed help
hnuwl Jpw Ghuynigh wwpph dwupi piggpymb hadnplughw b pu-
guwnpnipnil:



2. Constants, Controls l Indicators: Smppkp wnhwh pytph
ubplyuwyugnudp LabVIEW dhpwjuypnid

Utnutny dYuhh we ndwlp dwn wunnithwih Jpu’ Numeric pud-
uhg puwnpnud kup Control-ukpp b Indicator-ukpp: Ukup Juwhdwbwthwl-
Jkup wyu Epyniuny. dbwgusd gnpshputph hkwn swinpwugnidp poanunud kup
pluptpgnnhi (Sku LY. 2.1):

=
File Edit View Project Operate
> & n g 2|
7
Time Stamp Time Stamp

eeeeeeeeeeee

auws =)

M 8¢ ActiveX Tank Thermom eter Horizontal Vertical
Signal Processing Scrollbar Scrollbar
Addons
User Contots
Select a Control... | Framed Color

Box
Vision

ES

‘Ul. 2.1. Numeric pmduh qnpShpubtpp

Untitled 2 Front Panel * — [n] X B
File Edit View Project Operate Tools Window Help File Edit View Project Operate Tools Window Help
$ & @ I [15ptArial Armenian = | »| Sea A ? EII- > & @ N P 25 baG o |15t Applicas] Searc A '?I
~l control dbl [t seitmgg A
2 | bz
control dbl indicator dbl .
¥ ; :
control int indicator int
1_':3 0 canstant
constant
123
[
LY. 2.2. LabVIEW dhpujuypnid Constant-h, Control-h b Indicator-h
wnbkupkpp

Ll 2.2-mud gnyg E iipqws Lab VIEW dhpwjujpnid Constant-h, Control-
h b Indicator-h wkuptpp Front Panel-nid b Block Diagram-niu: Ug wjwuwnni-
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hwunid Control-p Indicator-hg Jwpkjh b wmwppbpuljl) wpwnwpht pug-
goywd opowbiwljh Uhengny b juph dhwgdwb ninnnipjudp. Control-p
Uhwinid t wehg, huly Indicator-p dwfuhg: dhpehtiibpu dwpi wunnthw-
unid mwppbpyniud Bt wpunwphtt mkupny:

Window Help

Ujunkn pytph tkpujugdwut mbuwy-

LY. 23

R - & - Ukpp Yuplih £ wnwppipulby) gnyubpnd,
le\ns{l:{g:t EEEE ’ opbhuﬂl‘ hulphgulan]h]}‘ DBL(double), Ju-
S . wninp INT(integer): bpk wihpudbpn &
e — tnfub) puh phpwhl wkupp (Ophtuwy 18,
o 4 132, U64, DBL L wyjt), wmyw ubnunid Gup
rgency 73 ot UYuhyh we Yndwlp b puwnpnid Represen-
%Igfl”ﬂf - tation pwdhup:  Ubknubny Control-h U
Eig? Indicator-h ypw Jupkih k thnthnjuly npuitg

wlniubipt m hpwlwbwgiul] wpwnwpht
wntuph dlwthnjunipjnitinbkp (LY. 2.3):
Constant-utkpp Jupkjh E pwnpk) Block

Diagram-h uniyju Numeric pwduhg: Pusytu tjwuunbh L UY. 2.4-hg, wju
pudunid jut puulwuht swwn gqnpshpubp, npntg wpuwphtt nkuphg
Juptjh £ Ypwhb), pk npuwup hty gnpénnnipinibubp G hppujubtugunid:
Ul. 2.5-mud pipdws L npuighg vh pwithup puguwnpnipniuubpp:

B % Untitted 3 Blouk Diagran 1= Functions Q, Search
} ) h Programming b~
Jperate Tools Window Help o File Edit View Project {
A Anial Armenian < | $o Gae 8 e P@ @ § [~ r- -
| 2o
Structures Array Cluster, Class, &
vvvvvvv
[ @ |
Mumeri [ [£3) i)
Mumeric Boolean String
> B> > el = & v, =
add Subtract Multiply Divide Quotient & Conversion B LY
Remainder Companison Timni Dialog & Use
- — interface
Increment Decrement Add Aray Multiply Array Compound ata §
Elements. Elements Arithimetic anipulatic Application
(((((((
i > 7 > B> =
r ]
Absolute Value Round To Round Toward Round Toward Scale By Power
Mearest Infinity «Infinity of2 Report
Generation
B [= B> B> = L
»
Square Root Square Negate Reciprocal | Sign N
»
= E= =] (D »
Numeric Enum Constant  Ring Constant Random Expression 4
Number (0-1) hod »
R — »
= = ] ,
DBL Numeric +Inf Inf Machine Epsilon »
= »
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1.23
Swupplpnipini

Bplnt pytiph hwpwpkpmipjut wdpnne b duhwgnpn
dwubph huyynid

Byh Unnnijh hwoynid

>
>
> Puquuyuinynud

YUnpugnid nyh Unnnwlju wdpnne phyp

0-lywunwhwljwt pytph ghtkpugnid

|> Lwnwljniuh wpdwn
[>

[eh punwilniup pupdpugnid

|1/T\/' Quitgush nnwpplph wpnwngpyug

|z> Quitiqwsh nwppkph gnudwp

LY. 2.5. Numeric pmduh npny qnpshpubiph tjupugpnipniup



3. Pniput nmupptp: Spudwpwbwljui oykpuwnnpubp:
Zudkdwwndwi gnpshputp

Pnjjutt hwmipwhwohyp unbnéyty Lt 1854p. Qnpe Fnih Ynnuhg, huy
«Pnipjutt hwupwhwohy» Eqpnypt wnwehtt wbquud wnwewplyty £ ThED-
dtinh Ynnuhg 1913p.: 1930-wjut pp. Lnniy Chunup, ntuntdbwuhpbing
wlpwwnhstutipny junwyupynn LEjunpulju snpuubpp, tjuntg tdwint-
pintuttp pnyywt hwbpwhwoyh gqnpénnnipjnittiph htwvn b hwbpuhwy-
Ynpku uuwpugplg npuig woiwmnwipp mpudwpwbwlut huljutttph
Uhongny:

Pnjjut hmipwhwyymd thnthnpuwljwbtiph wpdbpubpp hwdwpynid
Eu «fodwphu» jud «ufjuwp» wunypubp, U unynpuwpwup pputp wpunw-
huwynynud 1 n1 0 pytpny: P mwuppbpnipnit muppuju hwipwhwoyh,
npunbkn thnthnpuwjubtiiph wpdbputpp hhdtwlwind pytp tu, b hpkug
hhdtwlwu gnpdnnnipnibubpt i gnidwpnudp b puquuuyunlynudp, £niy-
jumtt hwupwhwyynid hhdtwlwu gnpdnnnipnitubp bt hwdwpynd Ynt-
miyghwll «» npudwpubwlub sunuun], npp wpnuwhwunnd £ A
owtny, nhqniyghwll jud» swnuyh Yhpundwdp, npp wpnuhugn-
Ynud k V tpwting, b htppnudp, npp dunnud £ quunnnnipjniip’ gnyg -
1ny, np hwjupwilj £ £hown, b tpwbtwljynid k - tpwting:

Pnijjutt hmipwhwohyp hhdtwght ntp niuh pYuyht Eupnuhluygh
qupqugdwt Uke:

Ujdd LabVIEW dhpwuJujpmu dwtnpwuwtp hknlbjwy gnpshpubpht.
w) Block Diagram-h Boolean puduh qnpshpubp (LY. 3.1):
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451 Functions Q Search
findow Help Pragramming » A~
15pt Application Font ~ | So~ o~ &b~ Sa) —
e [ms (W]
Structures Array Cluster, Class, &
Vanant
—
= =
<21 Boolean (3]
Boolean String
- > = - -3
And or Exclusive Or Not
Timing Dialeg
Interface
&> pg » = B
Not And Not Or Not Exclusive O implies | ==k
Waveform Application
Control
5]
And Array Or Array Num to Array Array to Num Boolto (0,1) s &
Elements Elements. Graphics & Report
Sound Generation
| »
True Constant False Constant :
»

LY. 3.1 Block Diagram-h Boolean yjuninnthwutth qnpshpukpp

m [
Pnijutt hwunwnniunkp
True Constant False Constant

D Ly ED ™

NOT AND XOR
Eiid B II (xly F]
o1 o oo 0 o0 0o
NS HEE S o
tlola ol kel
‘*E>** il i Rkl

LY. 3.2. LabVIEW dhpwujpnid oyybpuwinnpubiph mbkupkpp b wpjumwnwbpubpp
punipwgnnn huljnipjut wynruwljubpp
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And Array Elements logical AND

True, Lipp pnijjut quuqush pnnp fiEdkunubkpp

True b, Whugub qhupbpnu False:
logical OR

Or Array Elements

False, tpp pnijjuitt quiqjwsh pnpnp bikukntikpp
wmoer  False b, Twgquid nbwptnmu True:
Pnjut quiuqush dAbwthnpunidp pquyht wkuph

Boolean Array To Number
T}

Boolean ar
B B il EJuyht nkpunh Abtwthnunidp poijut

o1 quiiqush

= Pnijjmtt wpdtph dbwthnjunidp pduyhtt 0 Yud 1-h

T

Boolean To (0,1)
B

Ll . 3.3. Pnijjul oyykpuinnpubph wpjuwwnwph tjupugpnipniup

p) Front Panel-h Boolean puduh qnpshpubpp (LY. 3.4):

Ujunbn hhdtwljuinid nwppbp nkuph Conrrol Yn&wljukp k' wiwp-
pbn UEhuwthjuut dhwgnidubpny, hull §inp b nipnuynibwdb LED (niy-
ubpp Indicator-ukp Eu: ‘Lpklp, np ppuilg wpuwphtt mbupkpp tnyuytu
Jupth E Eupupyt) dbwthnfunipiniuttph:

*| Search A ?
{] Controls Q, Search
Modern »
| Dl T
-] Boolean Pt
Boolean String & Path
Fe
Push Button Rocker Vert Rocker
List, Table & Tree Graph
o ’, L‘ g&
Round LED Horizontal Vertical Teggle
Toggle Switch Switch Containers 1¥0
Square LED Slide Switch Vertical Slide od
Switch Decorations Refnum
e ’
>
OK Button Cancel Button Stop Button >
>
4
Radio Buttons >
>

Llj. 3.4. Front Panel-h Boolean puduh
gnpdhplbpp
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Zuwdbdunnnipjul gnpdhpbkp

Uluhyh we Yndwlhh vhongny Block Diagram-mid punptiny Comparison
pwdhiip’ Yubkulkip puquiuphl gnpshpltp (Sku LY. 3.5):

3

Toss
e

4] Comparison

& 22 &> k> &

,{ Numeric Boolean String
B> 0 X
Comparison Timing Dialog & User

Interface

&
Equal? Not Equal? Greater? Less? Greater Or Less Or Equal? H

Equal? File /O Waveform Applicati

L By I s

Equal To 07 Not Equal To 07 Greater Than 07 Less Than 07 Greater OrEqual  Less Or Equal To
To 07 0? 5

ynchi ti Graphics & Report
Sound Generation
% @ Bz > B Beasurement /0
Select M .&M‘ InRangeand  NotANumbes  EmptyAmy?  EmptySting/ [l
& ax & Min In Range an; ot A Number, mpty Array? mpty Strin: i :
Coerce Path/Refnum? Path? ision and Motion
fathematics
@ b @ @ B ignal Processing
Decimal Digit? Hex Digit? Octal Digit? Printable? White Space? Lexical Class fata Communication
lonnectivity
II Eb B> lontrol & Simulation
press
Comparison IsPathand Not  Fixed-Point |ddons
Empty? Overflow? s

LY. 3.5. Block Diagram-h Comparison puduh qnpshpubkpp

Uunpununbwp npuighg uh pmthuht:

X
Hizz
: Equal? =
- qual x=y?
¥ Mot Equal?
s bl - & = y?
iz
DE:
Greater?
t—
f ; ox2y?
Greater Or Equal?
c t
Select  o7¢f
TF I1.23:
[x]=]
Z In Range and Coerce

In Range?

Bph x =y, muyu’ True:
Eph x # y, myuw True:

Bpb x > y, muyu’ True:
Bph x >=y, wuyu' True:

Eph s=True, wuju ' t, huly
hwluwpwl nhupnid’ £

serced(x  OPRE Z>5, w5, Z<-5, w5

Bph Z-p [-5:5], wuyu' True:

LY. 3.6. Comparison pudup npny qnpshpubph tjuwpwugpnipiniup

YyYTvYyYTYTYTYTYTVYTvew
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4. Quuqusubp (Arrays): Yyuuwntnputp (Clusters):
Upphuqubp (Strings)

LQuibqyushlp

Quitqusutpp dhlnyt wnhwyh wwppbphg Juqudws swppkp b,
npnup Spwgpuynpdwt Uky Juplnp b hwdwhiwlh oguwugnpéyny dw-
utiphg L Zhdbwljuind juytt jhpurnmipinit B gk 1 4 2 swhwth (1D,
2D) quugquwstbpp: LY. 4.1-mud wwwnlbkpdws Lt Front Panelh W Block
Diagram-h quugubutph pwdhuutph qnpshpwlwqup ZLabVIEW dhow-
Juypnud:

| lo = y B 4 B
Z . = a g =
e = M B B N @
= - - Ty S ndes Ar Subse Detete From S —
| - 7] ol g e
(0] 1] ay, Matrix & Cluster 5 : Ej -
s REEE - =
Ciu ' R ay Subset aMe  Retha Ay 5
g™ = s
= . Ay Chuster ‘Sﬂ, fe L 2] = —
. - et 10 A Search 1 Sp verse 10 tate 10 A w—-
s fotrecti ComplesMatr oy By =1 = o -
Siver o v i Sy deey | capca
z’h 2 0 = . =0 0H Hii
Expre v »ed toA

‘LY. 4.1. Front Panel-nid b Block Diagram-nid quuuqustutiph gnpShpuljuqup

Ujdd Front Panel-mid uwnbtnstup 1D phjuupynn puyhtt quuqdus
(Numeric Control Array): Uljuhlh ogunipjudp withpwdtown k pinapky Array,
Matrix & Cluster pwdhuutpp b U, 4.2-nmd wuuljipjus htppulwuni-
pjudp Junnigh) wyl:

{31 Array, Matrix & Cluster

Array Array
= 4 - - Armay
i O - 3
Array Cluster :> E :> r}’ 0
RealMatrix.ctl ComplexMatri...

‘Ul. 4.2. Numeric Control Array-h untnsdwt hbppuljuunipniup
(Front Panel-nmid uintndwé Array-h Ulkp nkinunpnud kup Numeric Control-p):
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2D b wyb] swthwth quuqusutp uvnwbwnt hwdwp withpwdbtown k dqly
quiuquébh hunkpup (index [0:N]) ntiwh ukppl (LY. 4.3): Gupkh E wl
il quiqwsh wpnwpht nkuph dtwthnjuntpiniubkp (Sku LY. 2.3):

£2 Untitled 3 Front Panel * % Untitled 3 Front Panel *
File Edit View Project Operate Tools Window T e
o & Il | 15pt Arial Armenian ‘ ; D @ @ N [1spt il Armenian - | ¥
Armay
.l" n.n
=10 2 ’ .
on AT O e

go s > 98 ods__Idos K
: g : _11134 sts ‘11-54

UY. 4.3. 1D quiqyubhg 2D-h dhwthnunipjnii

Uuwnpl ubpuyugwé tu Block Diagram-mid Array puduh hwdwju
oqurugnpdynn vh putth dniulghwikp (LY. 4.4):

Array Size

8nyg k mmujhu quuiqush nwuppbph putwlp:

Index Array Ququshg nwpuwigwnnid t hwdwyuwnwujuwt hugtpuny

@ o K Edbuwnn:
Insert Into Array

G Quiiqudnid wkuginud b HEdkinn:

Delete From Array

24 Quitiqiwishg KUkt hknugnud

Build Array

33@ QuiuqJwsh Junnignid

Quiqush fEdkunh thnjuwnbtnnid

B =] Quiiguénid wnwybjwugnyi b tJwuqugny wpdbputph
[

npnonud’ hpktg hudwyuinuuuwb hugkpulipny
LY. 4.4. Array pwduh vh pwtth $niuljghmibpp ujwpwugpnipniutpp
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Zhnwquymid ghlyiph thpyuyugdwh  dudwbwl, quibiqusitphl
yphht jubnpununtwp:

Qyuwuwnkplhkp

Quuuwnbkpubpp (Clusters) mwupplp mhwh LEdkunutphg juquyws hw-
dwljupqubp Gu: Ljwwnbkh E, np Front Panelnid u dhuyu Uk $niuljghw,
huly Block Diagram-nid npuitip own L (LY. 4.5):

file Edit View Project Of  ~

] 43 Controls Search | — = =
1 Q Q @O G [ e 3,
Modern P 4 Cluster Class & Variant i
Eluster, Class, &
— — - | vaiant
resp =
: : = m B H
123 Q Path Unbundie By Bundle By Unbundle Bundle
Neme Name String
Numeric Boolean String & Path = )
=] ::: =]
— m — Cluster BuldCluter Index &Bunde  ClsterTomay  ArayToCluster | ;
g Constant Ara Cluster Array ialog & User
HO (vl J d . Interface
(01D <51 Array, Matrix & Cluster 2] k22 [ @_
Array, Matrix & Cluster Call Parent ToMore  ToMore Generic  Preserve Run-
al Method Specific Class Class Time Class Application
uster Control
= = O 2] | @
- ‘s 3 ]
& LV Object GetlVClass  GetlVClass  GetlVClass  GetLvClass =
E:
M A"ay Cluster Constant.vi Default Valuevi Path.vi Default Value ... Name.vi B '}iﬁ:t?n
Ring & Enum P »
»
Variant
= [ [ 4

Ul. 4.5. Front Panel-nid (dwu) b Block Diagram-niu (wg)
Yruuntpubph gnpshpubpp

Uwntinstup mwppbp mhuyh wnjjwjubpny Jjuunbpubp b nputg htn
Juwwnkup npnowlh gnpénnnipiniuubkp: LY. 4.6-h dwpu dwunid wuwnljbip-
Jwsé tu Cluster Control-p W Cluster Indicator-p, hul] we dmunid wuwnljkp-
Jws L, ph htyybu & ndjujubpp nnipu pipymd jjuuntnphg: Ujunithbnl
Juwnwpynud Eu npnowlh thnthnpumipnibitp, b Ypyhhtt hbwn tkpudnidynid
Yjuuwnkn:

{3 Untitied 4 Block Diagram * = u]
Fle £t View Project Opente Tooks Window Help j =l=‘cﬁ Fle EGt View Project Opemte Tooks Window Help ) i
D & @ 1 [15ptAnal Armenian | Sov v - 4 P2HIHTSF ] SE @ N § ¥ wag 7| 15ptApphicationFont ~ |+ 4 2L
AT - Al
| custerControl Cluster Indicator
|
| '
| 3
| Boolean Boolean
@ | Unbundle By Name Bundle By Nam 3
— of e
[111 Cluster Control BT[] custerin dicator
Numeric Control Numeric Control — N — 4;;‘
‘A Tank I3 Tank o I3 B> 5
. E B &>
String String 2- g 1)
>
abe [abc £
o

Ll 4.6. Quuuntpubpnid nyjuubnh thnthnunipjut hpujwbwgnidp
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Quifu hnnuh nhdwyht Juwhwtwlh (Front Panel) Cluster Indicator-h Jpw
Eplunud E, pl hus thnthnfunipiniutitp Gu ppujubugyby:

Snpuyhl wmhwy (Strings)

Upphugp (String) gnigunpynn fuwd sgnigunpynn ASCII (American
standard code for information interchange) uhpotph (Character) hwgnppuljw-
unipjnit b Front Pane/-mud wnnnujhtt mhuwh thnthnjowluutbpp gunuynid
ki String&Path, huly Block Diagram-nid String kupupudunid (LY. 4.7):

ed 3 Front Pl - o B —
R View Proect Opeste Took Window Hep =3 Fe » -
2B 0N [Tpthalimenan + | 3or T S+ A PHIH™ : h -
3 Controks Q se f B 2 2,
Moden » 50
E Amy Tustes, Class,
: — — Varant
= b = e ) B =]
e Beciean String & Path String o
L Sting
=5 E] i = = = = % -
Ll = rng S Sngindcator  Combo Box =)
Aoy Matrx & List Table & Tree: Ga Stinglength  Concatenate L&
Cuater ooy Disog & User
= - = - 3 = s
= 2 = T ) ed k-1
fnghfwm  Contanes e s Repiace Searchand —
- Substring Replace String Application
= = = Contro
= =8 —
n B 7
Sanfom  Fomatinto =
Suing Sting Repot
Generation
H B :
g4 B2 {
Spreadsheet AmayTo
StingToAmay  Spreadsheet 4
»
= 8 »
String Constant  Empty St »
Constant »
- - »
»
mage Retur ine Feed £nd of Line »
Constant Constant nstant |
*.}

LY. 4.7. Upphuqutinh gnpshputipp Front Panel-nid b Block Diagram-nid
Unwghtmu npuiip kpyniut k' String Control b String Indicator, huly

Epypnpnmud gnpshpwljuqup pwdwlut hwpniun E: Ubnpununtwbp
npuitighg Uh puihuht (Sk'u LY. 4.8):
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L Zwunuinnth upphiq

Empty String Constant
Twnwnl hwununnit upphtg

String Length

Upnhtugh Epupnipjut npnonid
Concatenate Strings
Upphigutph thwnpnud

String Subset

Bupwupphugh nnipu pipnid upphighg

Upnphugh thunpnid b thnpuwphunid

‘Luniph hwdpuljunid
Scan From String
;E.?f?i Quunid upnhugnid
L

UY. 4.8. Upphtqubph pwdth npno dniuljghmbph tjupugpmipniuubpp

Snnuyjhtt mhwh pytpny hwipwhwyyuljwb gnpénnnipmnibubp juwnw-
phnt hwdwp wuhpwdbon E ninnqujhtt mhwyp dwhnpul)] pduyhtt nhuyh
njuutph (2-wub, 8-wlwb, 16-wwt b wyb): Ujuyhuh gqnpénnni-
pntuttph  ppujubugdwtt hwdwp  wthpwdbsn £ oquawgnpsty
Number/String Conversion pudih $niuljghulikpp (Sk'u LY. 4.9):

4 Q search %\ Customizev

E23) [r.ned [.nEx] [z [#218
3

Number To Number To Number To Number To MNumber To MNumber To Format Value
Decimal String Hexadecimal ... Octal String Fractional String Exponential ... Engineering ...

) ==l =] =1 =
B,
@~ @~ @~ @~ @ @

Decimal String Hexadecimal Octal String To Fract/Exp String Scan Value
To Number String To ... Number Te Number

Ul 4.9. Upphugp-pytph b pytkpp-unnphiiqukph dhwmhnjudwb
gnpdhpltpp
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5. 8hlj1tip (For Loop, While Loop, Shift Reg), wjuylwth Junrnigdusdp
(Case Structure), Flat Sequence, Local . Global Variable

Bpt wthpwdbonnipnit £ wpwenid wmpjwé gnpénnnipniup dkljhg
wyljh wbqud Juwwnwpbn, wwyw oguugnpénmid Lu ghlytp: Shlkph
wnhwuwpuwl Spugpuynpdwt Ukp sowwnn Juplnp nhp niub: Shiykpp
quinnud b Block Diagram-h Structures pudtnid (Sk u Ul.5.1):

¥ Untitled 3 Block Diagram| -] Functions Q, Search | — m| X
Programming b A
File Edit View Project { |
) — — = U™
@ ON G I — = L 2
= "E;
Sl {=] Structures =
Structures
— T -
d ~
I> For Loop While Loop Timed
Numeric Structures
= GO =
@ Event Structure In Place Element
Compari Structure
o 2
[
Formula Node MathScript
File IO
o] | O [
fo }
R _d Diagram Disable Conditional

Uly. 5.1. 8hljjkp Block Diagram-h Structures pudiuntd For
Loop it While Loop

While Loop-p wphuwwinnid E wjipwtt dwdwbiwly, pmtth ntn sh hpwljw-
ttwgl] ghlih qunupbgdwt wuydwip (True Jud False): For Loop-h nhuy-
pnid ghliEph pwbtwlp vwhdwiynid L twpiwy bu: Uyt nith btwb wuypdwih
wykjugdut htwpwynpnipnil, npp poy) £ nnwjhu dudwbwlh gutlu-
gwd wwhhb nunwupkguby ghljh wpwnwbpp:

Ul. 5.2-mud wuwwnlkpyws k. Block Diagram-nid For Loop-h b While
Loop-h whkupbkpp hpbug Shift Register-ukpm: For Loop ghlyjh gqnpénnni-
pitiiiph pwbwlp 10 &, huly While Loop-hup' 5: Indicator For Loopp
Indicator While Loop-p gnyg Lu wmwjhu pupwghly ghlihy gnpénnnipjut
hwohyp: Shift Register-p wytkjugutint hwdwp ghlh ninpquwbhuwyug Yng-
Utphg dkyh ypw wuhpwdtown £ ubnuby djuhyh we Yndwlp b pinnpky Add
Shift Register dniuljghmt: Ujwplbpny tbpjujugusd E Shift Register-h
wpfuwnwiiph uljqpnitipp: Uj hhonnnipjut pohe b, npp htwpwynpnipmniu
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E wwhu /pn pupnid unwgusd npbk gonpénnnipjut wpnnip og-
wnwqnnpsdt) A1 puynud:

Untitled 3 Block Diagram *
File Edit View Project Operate Tools

Window Help

S & N @ 2 warg 7| 15ptApplicationFont v | $ov av D~ lag
For Loop While Loop
N

=] B
132

indicator For Loop

indicator While Loop
.
132 ﬂ 132

7

M

L]

> &

)

‘LY. 5.2. Block Diagram-nid For Loop-h U While Loop-h wpjumwnwtiph uljqpniupp

Case Structure-p tnwnuwht Spwqpuynpdwi Uky hwdwpdtp k GEG(if)-
hl: Ujuwntin nibikip plyne k' True b False: Unwghtinid Junnwpdnid £ A 1 B
hwunuwnnt  pYkph  gnudwpiwh  gnpénnmpil, hul]  Ephpopynud’

puqUuuywwnljdwi: Boolean §ndwljh oqunipjudp puwnpnid Eup hwdwuuw-
nwupuwt op Jud gnpénnmipynitip (Sku LY. 5.3):

ck Diagram *

~ Project Operate Tools Window Help

Il Y @Y worg* .t | 15ptApplication Font ~ | Sov Sige

Boolean Case Structure
g [ False 't
- Result
A plies
.
B
Y. 5.3
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Cpt wuhpwdton k totph pwtwlp nupdtl; Epiniuhg wik], wyuw
poyyut wuydwip thnpjpwphtynud £ pybph Yuwd upphtqubph (Ul 5.4):
Eotinh wunitiubpp pykph nbwypnid punpyniud E tnyup, hull upphuqutph
nhwpnid swlkpunibph dhk:

Case Structure Case Structure

i + £ S
P Result A Result 2
I 1 & oo -
: :
. 5.4
Flat Sequence

Qnpénnnipynibiubph/ndjuutph hnuph hippwljuinipyut junwdup-
dwl hwdwp Jupbkih E oqunugnpst) Flat Sequence Structure gnpdhpp: UY.
5.5-nud Jtpphthu pipJwd qpubhljuljus mbupt k. wyt twdwb £ $ninndw-
wuykh: Quiun Ynnunud junptpp thpuyugqus G owpph wnkupny, hul
w dwunid wjt hwdwpwluuws t: Uohiwnwtph uljgpnipp htnlbyugh
mipuwpwisinip  junpnud  gnpénnnipjutt wjwpwnhg hbnn wbgnd k
Juwnwpynid hwonpn Junpht b wjuybu swpnitwly, dhsh yEpohtt junpn:
Qunpbkpp wybjugubint jud hinwugubint hwdwp Ynnuyht tqptiphg nplk
Ubklh ypw djuhlh we Yndwljh oqunipjudp puwnpnid Eip hwdwwywwnwu-
huwtt gnpénnnipniup:

Numeriel [ -

"‘ - | .....

Stacked Sequence Structure

DOO00000]((0.1] v
000000000000 000000000

—
e L. -
L —— - - 5 >t xy2 g
D ,_b phizsl | B>
0000000000000 000000000

. 5.5

Numericz

Ul 5.5-h dwiju Ynnuh Flat Sequence-h Junnphg Junp wyjujukpp thn-
luwtigymid &t quph dhengny, hull we Ynnuh hwdwpwuluijws duwywm-
Jhunid nu Juwnwpynid £ Add Local Sequence-h thongny, nptt puinpynud k
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Ujuhyh we Yndwljh oqunipjudp: Yhpwnnipniuubphtt wnwyt] dwbipu-
dwul twppmnbuynud | swinpuwbiu) jupnpunnnp puupbipugnid:
Sknuyhl b qnpuy hnhnfuwljwé (Local b GlobalVariable)

Local Variable

Local Variable-p (nknuyhti thnthnpuw-

Functions Q, Search
e - = “% jut) gqunuynd E  Block Diagram-h
‘ — =— B
J‘E‘Ia B Structures pudunid (LY. 5.6): Cuwnpk-
@ d T ] wyt wihpwdton b nkqunply
— T s pupwghly VI-nid b dyuhlh we Yngw-
ol | EIP._—]( .nmi%m Yh oqunipjulp Select Item pwdlhg
M i ptnpl]  huwdwywwnwuhiw }hmhn—
r.i:io Flat Sequence  Formula Nod MathScript quﬂlulhn U]I'lLu Ulm]lPhIllllllnq dllhh_
te] ] ] Uh dwht Yndwlny nbnuyhtt thnihn-
Synchronizstion | - Stucture | Dsablew huwjuth Ypw ubnubnt wpnyniupnid
Measurement 1/0 L) [#]
0 e | orie | Gomvse DUJINUYN plpughly puymu qintgnn
Somitmcnsrs| [N = popnp thnhnjuwlwibtibph - guiyp,
Data Communicati  pecorations Feedback Node npmhr]_hg llmph]b 'l: Ehmph]_ hull[ul_
Ul 5.6

wuwwnwupiwut hnthnpowlwp:

Gupbh £ twb guijugus thnthnpwluth Jpu ubndl] djuhyh we

Un&wlp U plunpbiny Create/Local Variable $miulghwiti uwnbinshy wnjuy
thnipnfuwuth nbnughtt hoinfuwuip, npp Ygnpsh dhug pipwghly
dwynud:

“Yhunwplkup hknlbywy ophtiwlyp:

Llj. 5.7-h spwugpnid Flat Sequence-h wnwght Junpnid uvwhdwbdws k
Boolean thnihnpuwljutip, npp wthpwdbon b oquuuugnpsdt) twb Epypnpn
Junpnid: Uju phypnid Jupkjh E oquiugnpst] Boolean thnihnpuwlwuh
- 2 : Local Variable-p: Unwgohti Y-
pnd nyup Yupwbtw 14 wnlbn-
nmpjudp,  hul  Eplypopyoud
unyupwtt dudwbwlny Yub-
owwnyh: Upynitupnid Juwnnwgyh
nyuh puppnid 24 wupphpnt-
pyudp:

File Edit View
P&

stop
STOP)

Project Operate Tools Window K File Edit View

<] 8oy

Project Openste
@ n

Tools Window Help

1 | 150t Arial Armenian § 29 4@ .2 [I5ptApplication Font ~ | $o

Boolean

—

uuuuuuuuuuuuuuuuu

uuuuuuuuuuuuuuuuu

wop
0

. 5.7
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Global Variable

Blhpunpklp mubkp kpym VI $ugbp (Untitled 1 b Untitled 2), U
whpwdton bt wfjuytpp mbnuithnpul; dklhg dniup: Tw upth k
hpwlwbwguky Global Variable-h Uuhgngny:

Block Diagram-h Structure puuduhg wytkwp E pnpky Global Variable-p i

Open Front Panel-h Uhgngny pugk] Global Variable-h Front Panel-p: Ujunt-
htwnl tbkpunisynmd k. whpwdbon thnthnjpwjuttbpp b wuwhwywuynid
Global 1 wtjudp dwypnid (LY. 5.8), nphg htwin Untitled 1 duwynid
ptnpynud E Gpkp thnhnpuwljutiibphg dbyp b uwhuwinjnid’ Change To
Read Jud Write:

Uy 5.8

Upn thnthnjowlwuubph ogunugnpédwt hwdwp Ywpbh E Global
Variable-p Copy b Paste wtili (LY 5.9):

e B e B

. 5.9
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- o x|m
File Edt View Project Operate Tooks Window F-\( Edt View Project Operate Tools Window Help
> & N § % wg s L > & "N § &
Numenic
) ,
Numenc o
* | Blolesn
Tooiean +@Boolean]
=l s) |8 Suing
sieg — CEmeE
.0 Stop o~
o3 F >
m stop
m 3 @

Y. 5.10

Ubkpunisking ~ bpbip

! wnhuh thnnhrwlwiitph
Global Variable-utpp U
nbknunplim| npuiip ghly-
lkph  Uke®  YEpoluful
dpwgptph Block Diagram-
ubpp Junwbwb LY. 5.10-
nd  wuwunlbpjus wnbku-

phpp: Ujupubkpny gnyg L

npjus hnthnpowlwbuubph minuhnhdwt ninnnipniuubpp, hul vy. 5.11-
nwd gnyg Et mpJws Untitled 1.vi, Untitled 2.vi b Global 1.vi wytiph Front

Panel-utph wppuwnwtipuhtt nkupbpp:

Ujuyhuny, Global 1.vi-u wju Gpint dwjptph hwdwp dhowuljuy
qnpdhp (Yuinipg) B, nph dhgngm| wjurubpp uh dpugphg dpuigynud

B Global 1vi - o X ‘
File Edit View Project Operste Tools Window Help
. 1l
Numeric  Boolean  String
— 2 Abc123
B3 unitied 1vi - o x ‘ =]
File Edit View Project Operate Tools Window Help 7 File Edit View Project Operate Tools Window Help
*E@N ? »E@N ?
siop ~
Numeric - - Numeric
A7 1 STOP]
@’ 2
Boolean Boolean
J | =
String String
Abc123 AbclZ3
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6. Gpudhijulijub wprnwywnlipdwt hwugnygukp
(Waveform Graph, Waveform Chart, XY Graph)

LabVIEW-mid qpubhljutp Junnighint hwdwp wuhpwdbyn b Front
Panel-nid Graph pwdihg pinpt gpubhljutiph wprnuyunybpdwit hwudw-
wuwwnwupiubt mhybkpp, npnip gnyg Eu mpdws LY. 6.1-n1d:

B2 untitled 5 Front Panel ] [m] X | =]
File Edit View Project Operate Tools Window Help n File Edit View Proje
D> ® 11 | 15pt Arial Armenian v | §ov ov ds > ® n
[ 43 Controls Q Search | {
Moderr L3
[obe
i[ F) L) [Pt |
Numeric Boolean String & Path pul
_|i — — I 1t
(0] e, E | Graph
Amray, Matrix &  List, Table & Tree Graph
Cluster
& =N =, £ = B B
P
el Waveform Chart Waveform XY Graph Ex XY Graph
Ring & Enum Containers vo Graph
= = — > > >
5 oa i B £
[m] oo @
Intensity Chart  Intensity Graph Digital Mixed Signal
Variant & Class ~ Decorations Refnum Waveform .. Graph
3 E
System
Compass Plot Error Bar Plot Feather Plot XY Plot Matrix
Classic
Express o —
Control & Simulation ‘E [E @
{NET & ActiveX Controls 3D Picture 3D Graph
Signal Processing
Addons ey p—— L

SYjmutph qpudhjujutt yuunljipdwt hhdtwut dhongubpu tu
Waveform Graph, Waveform Chart, XY Graph, Intensity Graph L Intensity
Chart $niuljghwmibpp:

Waveform Graph-p hhdtwlwiunid oquugnpéynid £ hwuwnwwnnit
wpugnipjudp (YEnkph pwbwl vhwiynp dudwbwlnid) vinwugynn nydju-
utph gqpudbhjuljutt yuwunlbkpdwt hwdwp: Untnpughtt ndjuh wmhuyp
Jwpnn k 1htul] quiugws, waveform (Jjuwuwnkp, npp pnyp £ vnwjhu wquhby
wuppbpuluwt wqputpwbubp b juqujws b wqpuipowmth uljqpiwljut
dudwiwlhg' o, tpynt hwplwb Yenbph thot dudwiwlwiht dr puyhg
wpuuwhuwjndws Juypjutbkpny, b wjujutph quugushg® Y), hisyku
twl ghtwdhl whyh wnjuukp (wqnuiowuttph dhwsuth nt Gplswth
quuqusttp): Fnnp dninpwihtt wyjuiiipp Waveform Graph-h {Jpw
wpunuyunlbpynud ki vhwdwdwwly: Waveform Graph-h hwdwp npuytiu
Unitinpuyhtt nyju) httwpwynp £ ogqurnugnpst] dhuyb z-swthwth quugyus-
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ukp: Gpp Udnmunpht dhwgqws b quiqus, www phpjuyt (by default)
pigniinnud E, np dwdwbwlh uyqpiwugquhp’ o = 0, huly dwdwbwlh puyp
de=11: dhpghtukpu htwpunnp t thnjul] oquuugnpstyny hudwwyunnwu-
juwt property node-tpp:Waveform Chart-p pnidbipnid wwhwwunid L
npnowlh bhpudws pwbuwlny wnjuutp b gnyg L wwhu ppuup: Gpp
pordtipnid wwhynn YEnkph pwbwlp hwjwuwpynd £ wnwygtjugnyuht,
wylh Jun uvnwugws Yhnbpp hnpwphynd o ppkg hwplwt tnp
njjuutpny, hu] wquujuws dwund nbnuynpnid i tnp dninpught
wnjuutpp b hgynud twhunpputipht: Opybu dntnpughtu ufjuikp fupnn
Lt (huk] htywbu pybp, wyjtybu b quiquétbp: Swppbp wnfjuubkpny
owipplip Uhlitinyyt Waveform Chart-h Jpw junnighint hwdwp wiuhpudbtown
t nputp dhwnply Yruwunbph jud tphswh quibgush dbg, npnup
Juupmbwltl waveform Gud nhidhl whwh wfjuy  pipupwisnp
wnwtdht nfjujubkph pupph hwudwp:

Waveform Graph-h &t Waveform Chart-h mmwuppbpnipniup wupqupw-
ubknt hwdwp ghunwpltup LY. 6.2-nud pipdws ophtiwlyp:

[ Updates at end of loop and does not
| 100HN accumulate data. Data is replaced

00 each time the VI is run,

Waveform Graph

i o

Updates T point at a time and

the X-axis.

|

|

| Run the VI more than once and notice
|

| Waveform Chart

|

|
|
|
|
accumulates data into History buffer. |
|
|
|
|

Y. 6.2

For Loop-mid wbnunpjwé b wwwwhwlwb pyh gqhubpwwnnp, nph
wuppbpmipniip 100 Uy E: Punbkpughwitph vwhdwidws phyp 100 E:
Waveform Graph-p wiknunpus t ghljhg nmipu, hulj Waveform Chart-p’
npu Ukpunud: b Jbpen, Eplniutt ) gnyg ko vmwnt dhtitny wipnyniupp,
uwuyt Waveform Chart-p gqpudhlh Jpu gnyg Juu wtjugyus 100
Ytwnkphg jipupwbgmipp Yhknh hwynidbnt wwhht, huljl Waveform
Graph-p wjjujtipp gnyg Juuw dhwyt ghljjh wwupunygtinig htinn (LY. 6.3):
Lwth np Waveform Chart-p nith wjjujubpp wwhbnt hwdwp twhw-

nbujws pnidbp, wdkt gnpswpldwt dudwuly ghutkpugyus 100 wuwnw-
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hwljut pytpp Juybjwbuwb bwjunpyubpht, hull Waveform Graph-h Jpw
YEphwt dhuyb ndju gnpswpluwt dudwbiwul ghubpugdws YEnkpp:

Waveform Chart Plot0 IR ]WaveformGraph piot0 Y I
":’EII I }
e il u\ il m\m@.& |
E? £ 1 [‘L,! N.f\w’m\l h { ML

200
Time Time

2-pn gnpdwplnid
Amplitud

LY. 6.3. Lwjunpy tjupnid ubpujugwué Waveform Chart-h U Waveform
Graph-h gnyyg mjwé myjuukpp 1-htt b 2-pn gnpéwplnidutphg htwnn

Pnidtpmu wwhyny Yhnbph pwiwyp Yupkph k thnjutk) Front Panel-hg
djuhlh we UYndwlny ubnubny Graph/Chart-h {Jpu U plwnpkng
Graph/Chart History Length-p: Sqjwjutph wwwndmpniup httwpuwynp k
oligh] oquuugnpétiny hwdwuywinwufuwb Property node-p Jud we Yn&uwly
— Data Operations — Clear Graph/Chart:

Graph-nid b Chart-nid htwpwynp k Jurnigk] dkjhg wyk) Ynpkp b
thnthnlub] nputg gnyubpp, hwunmpniutbpp, husybu twlb wmbkuptpp (hné
qhs, YEwnghs, punhwwn gétp...) b wyi:

Zuwpuynpnipini juw twb juemgkint XY Graph, Intensity Graph L
Intensity Chart: XY Graph-p pughwinip tywbtwlnipjutt gpudhljuljut
wuwunlpdwt ntthybpuw) dbpnn L, npp twhwnbudws b phljupunjut
tpyswh Ynnpphttwnwljut hwdwlupgnud puquupdtp dniruyghwtph
(opptiwl) Juwjwlwi wbkuph thwl Ynpkp Jud hnhnpwljwi pugny
njuutp) njujutph yunlbpdwt hwdwp: XY Graph-p hwdwwnbnbh £
tnptip mbkuwljh dntinpwyhtt myjuukph htn.
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1) Quuwnbp, npp Juquwsd k£ x b y wnwbgpubphtt hudwww-
nwufuwbinng quuqusubphg:

2) Quugyws, nph mmwppbpp X b Y Yhnbpp yupnibwlng Yuu-
wnbkpubp Gu:

3) Quuqws, nph wmwppbpp Yndybpu pdtp G Uju phuypnid
hpwlwi dwup hudwyunwuwbnd | x, hul §igs dwup’ y
wnwgph:

Ul. 6.4-h dwpu dwund ubkplujugus Eu uhuniuh U Ynuhtniwuh
dudwuljughtt wkupbpp, hulj we dwuntd’ npuig XY Graph-p:

File Edit View Project Operate Tools Window Help

Gaph oo M | P & g % we 15pt Application Fonl

XY Graph

Waveform Graph

=E

as
o
o4
g o2
£ o
a2
2
a8
a2

SNBSS NBNEINFSAS A 4 4B 95402 0 05 05 0B 1
Tame. Time

Uly. 6.4. Waveform Graph b XY Graph

Intensity Graph-p juu Chart-p ogurnuugnpéynid b kpljswth njupunjut
ynnpphtwnuwluwl  hudwlupgnid Epwsuh  ndjujibph wunlbpdwb
hwiwp, ophtwl whknquiph nkhkd, obpUwunhdwl b wyh (LY. 6.5):
Ujunkn tplswth quugush wndjuy vmwpph hugbkputbpp hwdwwywnwu-
Juwtnid ki Intensity Graph-h Jwd Chart-h Jpw npw nhppht, hul wwppp’
Ubbdnipjutip, npt wmpunnwhwynynid k gnyuh dhongny: Unhpwdtown E ok,
= np Eplswith quuquséh umitbpp Intensity
i Graph-h Jwd Intensity Chart-h Jpw YJup-

nwwuwwnlpdkt npuybu wnnnbp, hull qug-

Jwéh wnnbkpp Intensity Graph-h lJud

Intensity Chart-h ypw npwybku wnnnbkp wp-

nwwuwnlpbnmt hwdwp wkwnp t djuhlyh

we Undwljh ubnunuiny pwgynn guilhg
Ll . 6.5. Intensity Graph nptwnpk] Transpose Array-:
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7. Bupwsdpwgnptp (SubVI): Gnpénnnipiniuubtp duyitph htin
(File I/O)

Gpptidt wmthpwdtown E npnpwljh dpwugpbp hwdwpiwljh oguugnpsty

hhdtwlwt spwugpnud: Ujn nbhypnid hwupdwp b wyt tkpuyugut) npytu

Eupwdpwughp:
o £ untitled 1 Block Diagram * — m] e
File Edit View Project Operate Tools Win File Edit View Project Operate Tools Window Help
P & @ I |+ Search 4 1 o @ON Y % vag T |- 1
x2 not. x? A~ A
- J
S
A X+ X
g’ Y (o
‘ R 12 y x+y
x 2 .not. x?
[
. 7.1

Yhgnip niukp LY. 7.1-n1d gniyg wipdws Spughpp:

Quuthnjubkip VY. 7.1-nd wuwnlipjws spughpp bipwspugph dluh-
Uny tpkiny dpwgph whpwdtown oybpwwnnpp(utpp) b Block Diagram-nid
npuwnptny Create SubVI dniuljghwl (LY. 7.2):

[E Untitled 1 Block Diagram *

£ untitled 1 Block Diagram * [m]
File Edit View Project Operate Tools Window Help

S @N P 25 vaF T [ searct

File [EERY View Project Operate Tools Window Help
Undo Move

. 7.2

o
2 228 o)
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Uppyniupnid Ynitktwtp LY. 7.3-nud gnigunpdus junnigwspp, np-
wbn Ynnh nyju) dwup Gupwdpuqph yipswubinig hbwnn ZabVIEW-u qhuk-
pugimd t kipwspugph unwbnupn towing b hkppuljui hwudwpngd
qrubhuut wuwnlkp, hull vhwugmdubpp hpwwbwinud tu {tplhg
ubppl hwonppuljuunipjudp: Ujuntn dninpbpp quuwynpjus i dhwg-
dwl wwkh dbkpnbnny ninnuhwjwg dqynn qdhg dwh, huy Lpkpp we:
Pugunnipinit kt uqunud Error inhuwh Juuwnbpubkpp, npnup wjwunndwwn
dhwtniwd tu ubkpplihg: Uw Sub VI-h unbnédwt wupqugnyb nuppkpulj
E: Ujniu bnubwlp hwtignud E wpwbidht dntnpbph b Gpkph, nputg dhwg-
dwl upjubkdwh b wbknkph, htyybu twb VI-h wpunwphtt mwkuph plwnpnt-
pyutp:

5] [E? Untitled 1 Block Diagram * -
File Edit View Project Operate Tools Win H:I:H File Edit View Project Operate Tools Windo
ey cei-] -
o & Il |*| Search 4 o & I @ 29 wom oF|* Se:
x2 -.not. x? ~
- >
X X+y
k
y ]
B X+y ¥
X 12 ¥ Untitled 13 (SubV1)
Al
x2 i i .not.x?
. 7.3

“Thunwplkup LY. 7.4-mud phpws wupqugnyu Eupwépwughpp, npp
hwoynud E kpyne In 1 1 In 2 pbph Uhohl pun]upuiuljwip:

t Panel * - O X | 5]
Project Operate Tools Window Help File Edit View Project Operate Tools Winde
esit-|
) Il | 15pt Arial Arr »| Search L 1P D 1 o & N @ 2 wo@ |15t
=
In1
L2 6 out In1 out
v r U
= >= 5
In2 In2
)
-] ]
¥
Bdokean 5 Boolean not. x
" "j“ 5 >
C -
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Front Panel-h Jtpht we wtlpnitumd djuhlh we Yndwljh oqunipjudp
pugynn dkuynihg puwnpnud Gup Patterns pwduh Yupdhp nipnuulniung
upywd SubVI-h ophtiwlp, npp wmbkpdhtwjutph pwbwyp guuuwh k np
punhwunip giypnid hwdpuyuh Spwgph hnthnjpwljwtitph puwtwlh htn
(Sk'u LY. 7.5):

oject Operate Tools Window Hel

1| 15pt Arial Arre »

. 7.5

Uhwugdut hwdwywwnwupwb junnigyuspp puwnpkinig hkwnn Front
Panel-h Jtplth we dwunid Yniuktwtp LY. 7.6-nid quunjpdus nbkupp:
Utnubny wnkpdhtwh guuuih peoh, wjunthtnl Front Panel-nid twju-
plnplh hnpnfuwljwih Jpu Ymbbbwip wy phnuh dhugnudp/hw-
duyuinbupiwibgnudp (Sku LY. 7.7):

< 7 Fle £t View Project Opeste Toos Window Help =t
Fle Bt View Project Opeste Took Window Help : - o . IE‘I
O @ @ 1 | 15ptAdalAnre ) ',' ca L LAGELLAD k= )
1
. out
out s
S
2
® Bookean ot
Boolean not x? ’ v
-

Lkpldws quunuljutpp tpwtwlnud b, np nputg dhwguws k Control
Jwd Indicator, hulj npuk ukpywéd hwndwsh ypw dyuhlhh dwp Yndwljh
utnunuuny Front Panel-h Jpw Ypungdyh wndju wnbkpdhtwp: Uhugdw
wuwtkih Untinpwjht/kjpuyghtt htwpwynp mbkpdhtiwjubph pwbwlp fupkh
E thnjubp UGuhyh we Yndwlnd ubnubting Jbpohthu Ypw b Patterns
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Ukiynihg puwnpbiny gutluwih nhqujtp: ‘Ljwwnkup, np dhugdwb wwukh
nbkpdhtgibpp pigmbimd & wwppbp qnygilp juho]ws wnjuh mhuyhg
(DBL-twptowgnyjls, INT-juwnywn, BOOL-jutwy, CLUSTER-dwuntpwljw-
gnyyt b wy): Mwukihg nplk nkpdhbiuy wgwwntint hwdwp uljgpnid wyhwnp
E ubinubt] Ujuhlh dwje Yndwljp, wytnithbnlb wep b ptinpk] Disconnect this
terminal: Skpuhtiwh dhwgdwt Juwiunuyp htwpwynp k nbknuihnjuly
djuhyh dwp Yndwlny tokny dhwgdwt wwubkh hwdwywnwupwh
Juiunuljh Jpw, wjunithbnb ubnuwé wuwhbnyg Ctrl Yndwlp b tokng
dhwgdwt wwbkh wy qubnul:

Cunhwinip nhypnud kupwsdpwugph pupbnubjhnipniup htynwgubnt
hwdwp guuwih E np gpu gpubhjujui yunlbptt wpnwgnih dniuly-
ghntwnipniup: pudbhjuljut quunlbpp pudpugplnt hwdwp whwp L
Ujuhyh dwhu Yndwlyp Epynt whqud ubnudl) gpubhijujut Juinuljh Jpu
Juwd Juunwnpb Ufuhlhh we Yndwly — Edit Icon... puykpp: Ypwugyh LY. 7.8-
nd phipdws wuwunithwbp, npp htwpwynpnipnit £ wnwwhu juwnwuply
wupqugnyl gpubhjuljui gnpénnmpyniuitp, pugh wyy unbnst) dlw-
uudniputipn (Templates), wykjugut) wnbkpun (Icon Text), pugnid qpubhlju-
jut ywwwnlkputp (Glyphs), hyytu twlb nEjudupl] yunlbpubph otp-
wkipp (Layers) wykjugltny, ouokiny Yud pupgitiny wowdhi pkpunkp:

*

& 1con Editor (Untitled 3 (Subvi))

File Edit Tools Layers Help

Templates lconText  Glyphs  Layers

Line 1 text Ml tine 1 oo
Line 2 text [ tine 2 color
Line 3 text I ine 3 color
Line & text Il tine 4 color

rie o[@N N\
PN N IREN

$°
Y

y

. 7.8

dhpunuwrtwip Jtipp phnwpliws dhohtt pupubtwlwip hwpyny
Eupwépwugpht: put hwdwywunwupwt gpubhjujut yunlbp unbn-
dtint hwdwp twfu Layers judph User Layers pudihg whtwp E oty VI Icon
otipuip b oligh] wyly, wjinthtnl Templates puudhg piinpl] hwdwwywwnwu-
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ot dbwtidnip-Yuwhup, Glyphs pwduhg $phjwnaiph dhongny quatily Lupuw-

dpwgph $ntuljghntiwnipiniup tkpjuyuginng yqunlbp (wju wpuquynd
Uklp oquuugnpédty kup average punp wwwnlbpp $hynpint hudwp) b

(Yuhbh dwu Yngwlh dhengny wyl wknunpky gnuphiulul wunlph
twpupuwnpljh dwund b gumulnipjut nhypnid gnibwdnpb] yuwnlkpp:

Pninp twpuptnpbih gnpdnnmipjnitubpp wjwpunbnig hknn whwnp L
wwhwwtk] File/Save-h oqumipjudp: Ujunithtnb bl wyp VI-nwd wjb
ubpunistint hwdwp npu Block Diagram-nid djuhlhh we Yndwljny pugynn
uUkiynihg Select a VI-h thongny puwnpky SubVI duyip (LY. 7.9):

signal Processing »
Data Communication
Connectivity

Control & Simulation
Express

Addons

Favorites

vy v wvwyvwvyewy

User Libraries

Selecta V...

Real-Time »
FPGA Interface »!

. 7.9
Upmyniupmid Bupwspughpp Ypunniuh htnbywy wnbupp.

In1 Out
» »

| 5

wy. 7.9

Syfjuypiabpp gplyp b upnuyp $uypkpnid(hg)

SYjwjubpp wuwhwwibknt jud jupnuynt hwdwp ZabVIEW-u niuh
pujulut hwpniunn gnpshpwljuqud, hbnmbwpwp wyt Yupkh £ hpulju-
twguk) muppbp bnubwljubpny: Owtnpwbwip npuughg dkht:

Block Diagram-nid Yw File /O, hulj Front Panel-mu String&Path
pwdhup (Qqupuhpny tpdws), npnp gnyg Eu inpgus LY. 7.10-n1d:
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B Untitied 3 Front Panel ™ 4 Functions Q Sesich
File Edt View Project Opente Took Window Hep Fie | Progamming b A
$ # (@ 11 [15pt Arial Armenian__+ | 3+ e 4 - = (= oot = | o Sex a
41 Controls Q, Search oo ane) a,
Lo 4 Structures Ay Cluster, Class, &
= = Variant
r 53 — — .
i 73 T =
JW_ o | ) Sting B Path B . E fe |
v Boen | Sting&uPath L RO
ol =B | [ T [ —
e - = : B (= jl=il
b string Contrel __String Indicator  Combo Bex [ ) fend . B .
Amay, Matrix & List, Table & Tree. Graph . Write Delimited  Read Delimited  Write Meas Flle  Read Meas File
uster omparison readsheetni  Spreadsheetn
= & B | D &
=) ] File Path “':'l . — —
Ring&Enum  Containers vo ndicator o Open/Creste Closefille  Formatntofile  Scan From File
i plsce File
° 3 i B El
] oo ® I [ ] ] A
Vaant & Class  Decorations T E Sy"h"’n Write Text Fil ResdTextFile  Write Binasy File  Read Binary File
i chronizstion
o ' 1 —_— s
Cla » r ftrument 19 Build Path SwipPath  File Constants  Config Fie Vi
i uild Pa rip Pa e Constants g File Vis
o = 4 i Vision snd Motion & =
-
::m & Simulat » Mathematics - ; —_ - -
. i ]
Signal Proessing Tones | u}
NET & ActiveX | | |
4 Data Communiceti T seresming Storage/ Zi XML
Signal Processing » 9 5 v
. Connectity DataPlugin
o X Centrol & Simulati "
User Cotrols » — 01 b
Selecta Control... & Addons Wavetorm Filel/ Adv File Funcs
< Vision » b < < . [+]
- o Faverites
W O Type here to search » C B » 2 0B

Ul. 7.10
QLubkpugubkup 0-1 vhowluyph yuwnwhwlwt 10 pytp b quwhywubkup
npuip test wjudp dwynd: Uju gnpénnnipjuiipn hwdwwywwnwupiwing
dpwghpp phpdws kLY. 7.11-nud:

]: B3 Untitled 3 Block Diagram * 0 X
Fie Edt View Project Openste Tooks Window Help E
dEON A ?

Window  Help
| tor

11 [ 15pt Avial Armenian

File Edt View Project Operate Tools

OB v @ search 4 @ 29 a1 [15ptApplicstion Font + | »/ 5e

Amy
0959615

e path (dalog f empty)
§ C\Users YSU\Desktopltest

- o

Boolean

e <3f

Wiite Deimited Spreadsheet vi

file path (dialog if empty)
fan
i L

Ul 7.11

NMuunwhwljut pytpp ghubpugynid Eu For Loop ghljh oqunipjudp,
wjunithtinl Case Structure-h Boolean Undwljh uhongny wwhuwwuynid
duwynud: duynud wwhywdws nyjujubpt niuku LY. 7.12-md yuwnlbp-
Jwd nbupn:

duyh wunitip b hwugkh whwp E twpuwwybu gqpky Front Panel-h File
Path nupwnud: Write Delimited Spreadsheet.vi qnpshph Double (Integer,

34



String)-p gnyg k wwhu ndjuikph whwp, huly %.3f Yhinhg hkun pytph
pwbwlp: Mwhwywiynn nyjuukpp jupnn kb huk hisybu 1D, wjtybu 158
2D:

test - Notepad

File Edit Format View Help
©.960 ©.269 ©.714 ©.838 @.006 ©.115 ©.357 ©.604 0.949 ©.926

. 7.12

Opwghpt wykjh hntuwih wpppwnkgubint hwdwp gutjuih L oguw-
gnpst) LY. 7.13 gnpshpwluqup: Ujunkn File path-p twppowwnbudws k
$uyph wntp gplyn, huly access-p’ gnpénynipyul wkuwlyp (qpby/upnuy)
ptnpbnt hwdwp: duynud(hg) gplnt jud juppunt hwdwp wyhwnp k
ogunuugnpsdt] hwdwwuwwnwuppwbiwpup Write Text/Binary File jwud Read
from Text/Binary File qnpshpubpp:

File Edit View Project Opente Tools Window Help ﬁg Fie Edit View Project Operate Tools Window Help
b =
@ I | 15ptAnal Ammenian  ~ | g Fav @ AP 5 P @ I § %5 4@ 7| 15ptApplication Font ~ | » 4 P

T Topetn(sedakg
3

file path (use dialog)

Open/Create/Replace File Read from Text File  Close File

access (0:read/write)

A resdiwrte |
g i |

wrte-only |
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8. DPpunupdnipiniuutph junnigdusp (Event Structure):
Bpljjununipjut wuwnnithwukp (Dialog)

LabVIEW dhowjujpnid épwgph juwnwpdwb pipwugpp nhjujupkn
httwpwynpnipnitp tbkpppwsd b hpunupdnipniutbph junnigyuspnid
(Event Structure): Uju hutignygh wnijuynipjut nwypnid dSpugph Juwnwnp-
dwl pupwgpp Juwpjws E npuk hpunupdnipiniuhg (fuhlhh hin wopow-
nwlp nbknuowpd, unknuh ubnunid, unbknuwowph nplt winknih ubn-
Unud, nplik hwtgqnygh wpdbph thnthnjunipjnit b wyy): Event Structure-p
quinmu t Block Diagram-h Structure pudunid (Sk'u Ul. 8.1): Ulqphwljwb
Jhdwlnid wyt nith woluwwnwbpwyhtt by ke, wjunthtnl dljuhlyh wy
ndwlh oqum pjudp Jupkih E unfbjugut] tobiph putwlp’ Add Event Case,
b jnipwpwitisinip ke Yuwk) nplik hpuunuwpdnipyut (wuydwih) htwn:

File Edit Vie = I
o = Lse -
Event Structure Visible ltems
= Help
Description and Tip.
While Loop Timed Breskpoint
Structures Event Inspector Window
ial
Event Structure
Formula Nodh
@ Show Dynamic Event Terminals
Remove and Rewire
Conditional
Disable .. Properties
: -'0
lacal Variahle  Glnhal Variahle

Ul 8.1

Ophtal] ghlyh uUky Ywphkih bt wbnunph] Event Structure, wujw
wykjugub] Uh hpwnwpdnipnit b npybu npu wnpnip pinpk] OK Button
Undwljp (upkjh E puwnpbkp Event Sources wuwnnthwinid guuljwugusdnp),
wjunithtinl Events ywwnnithwhg ptnpk] Value Change (wpdtph thnthn-
hunipjni) Pnruljghwiy, hsybu gnyg kE mpdws LY. 8.2-nud:
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1l 8.2
Uykjugltyny Shift Register-p b qnpswplny spughpp fukutkp, np
ghlp sh woliwwnmu, wyuhipi  Numeric2 hughuwnph gnigunipp sh
thnfuynid’ LY. 8.3

Ul 8.3

Uw htug Event Structure-h Juplunpwugnyt hwnlmpiniiutphg t, np
wybnpn gnpénnnipinit ghlip sh Juwwpnid, dhsh npbk hpwnwpdni-
pmil nbnh smbkbw: Snipupwbsymp wiqud ubknuitn] Ok Button-p’
Numeric-h gniguniupp dklny Juygbjwbiw: Event Structure-h dwju wljni-
unid gqpqud 5000-n gnyg E wnwhu, np ek 5 4-h pupwugpnid nplik hpunwp-
Ampjnit mbnh smubktw, wwyw wybt Juuguh Timeout kohlt, npunbtn
Numeric-h gniguniipp Yqpnjugyh: bulj Epk Timeout toht dhwugdws E -1
wpdtpp, wyw Spwghpp juyuuh wiudtpe Epup dudwbwly: Ujuyhuny,
httwpwynpnipnit L unbndymd nEjudupt) spugph junwupdw phpwg-
pp oquiugnpsnnh nnihg:
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Ukplujughkup Ukl wy hupdwpu]bn $mulghw CtlRef: UY. 8.4-h
dwp dEkynind wytt wybjugubint hwdwp wbhpwdbon £ djuhlih we
Yndwlny plnpt; Select Item\CtlRef:

Fie Edt View Project Opemte Tools Window Help llll Fle £t View Project Operste Took Window Help E
& @ W W | Upthisl Amenian  ~ | for ov e ghe - 3, ¢ HIHTS S® @M § ¥ w5 o[ iptApicaionfort | Sov v Ghv e o L P
slop 1

OK Bution  OK Bution 2

Uly. 8.4

Front Panel-nid wiknunpkp tplnt Yn&wl® OK Button i OK Button 2
wlniutiipny, hull OK mbkpunnwjhtt gqpurenidutpp thnpuwphubktp hwdwuw-
nwupuwbtwpwip 1-h b 2-h (VY. 8.5): Block Diagram-nid CtlRef-h pw djuhlhh
we Undwlh ubnunuiny wbkwp E plwpk] Create\Prorerty for Boolean
Class\Boolean Text\Text $niuljghwts (LY. 8.6):

Upmyniupnid Ynibktwtp spugph’ VY. 8.7-nud ubpujug]us nkupp,
npnbn mpupuwbtynip §ndwlh ubnddwt nbypnid Boolean Text Text
gnighsh ypw Jhuyngh hwdwwyuwwnwupiwt unknth ypu gpdus inkpunp:

‘D7 MousE Amee XppoT
Cagtee »

Data Bnding s D
File Edit View Project Operate Tooks Window Help et ==
S ® O N [vsptavel Amenian + | fov Tov v 69 B 7 0GR s
OK Button
55 8
OK Button OK Button 2 5 | Tere
0]

. 85
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Event Structure-p niuh pwquuphy $niuljghntiwy httwpuwynpnipnii-

ubp, nph Yhpwnnipjut ophttmlutphg E hwoyhsh (Calculator) dpuqpuiyn-
pnudp, hswybu twb mwpunbuwl $niuljghntiwnipniuiipnyg oquwgnp-

dnnh hunbpdbjutiph (user interface) junnigniup:

dit View Project Operate Tools Window Help

@S @n

OK Button OK Button 2 Boolean Text. Text

] [l

File Edit View Project Operate Tools Window Help

BB @N P W e

2", "OK Button™: Value Change <]

%= Bool 3| Boolean Text.Text
BoolText Text#-{Bss<]]

. 8.7

Gphununipul yyunnihwbaknp (Dialog)

| [ ~

face

3

431 Dislog & User Inte

@
|
B
i
o

H

i
1R
5

o
z
o

3
B
£
H
Ed
o

&
g
o

n Dig

i
i
&Y

g3
3
ER-S
®
By
3¢
3
=]
£
8
E
H

B
E:f

z ¢

2 3

a8 F3 35
o0

5

a

[+

3T
3

>
»
vor Cluster

rror . L4
w »
>
Prompt User Display Msg Write to System 4
Logwi »
o) o »
] B y
Wait For Front nerate Front Color Box Listbox Symbeol »
Panel Activity  Panel Activity Constant Ring Constant »

7 ficzan -
? (D 5] ’
Events Me Cursor Help »
"

Ogquwugnpénnh hwdwp dpwugph
hunbtpdtjup wyth hwpdwp nupd-
ubint hwdwp Yhpwnynd Bu Epl-
lununipynitubph wwwunithwbkp,
npnig dhongny oquiwgnpénnp npn-
onid k dpwgph juwnwpdwt plpwug-
pp: thwnqubpp quuymid Gt Block
Diagram-h  Dialog&User Interface
pudunid (LY. 8.8): “Yhwjnqukpp
Front Panel-nid wnwowgnn jpwugnt-
ghs wwwinthwbtbkp Gtu, npnup h
huwyn Et quihu npnowlh wuydwb-
ubph plwypniud: OK Button Yndwlp

dvhwgutiny Event Structure-h wnwght kohli, wmbtnunpkiny One Button

Dialog qnpshpp b dhwgubny hwdwwywwnwujnwt upphig hwununntiui-
Ukpp Ynitkbwbp LY. 8.9-nud gnyg inpws Junmguspp:

Qnpsupltyn] spwghpp Front Panel-mid Ghwyninfh thnpphly ww-
nmhwi' Ukl OK Yndwlym], b wyl ubnubint nhypnid um]h True nyup’

Ul 8.10:
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File Edit View Project Operate Tools
S @ @ N [15ptAns] Search

Window Help

1 ?

File Edit View Project Operate Tools Window Help
D@ @M G Y wa@ .2 [I5ptApplicationFont ~ | fov dav @

2
§

q

%

[1] "OK Button™: Value Change ~|

message

true
Press OK to continue E =

button name ("0K")

OK Button

o=

. 8.9

File Edit View Project Openate Took Window Help
s @n ?

File Edit View Project Opente Tools Window Help

PEEN W T

Mop

} g.ﬁ

Press OK to continue

=

Ul

i

.8.10

Ujniu gnpshputpny htwpwinp k ghubpwugut) Epynt jud Epbkp
ntjuwupuwt uinknng tpYununtpjut ywwnnthwukp:
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9. Text Ring, Enumerated type controls: State machine

Ring-tpp b Enum-utpp Front Panel-md quiynid Lt Ring&Enum
pwdlnud, hulj Block Diagram-mid Numeric pudiinid’ dhuytt hwuwnwnmh
wnbkupny (LY. 9.1):

U 9.1

Ring-nid b Enum-mud wnwppbph wybjugdwt hwdwp Front Panel-nid
whwnp L wmbnunphk] Text Ring U Menu Ring Control-ukpp, wjunithtnl

Ujuhyh we Yndwlny gwulhg puwpk; Edit Items...-p, htyybu gnyg k
npyws LY. 9.2-nud:

L. 9.2
Insert-ny U Delete-ny htwpuynp k wykjugul) Jud ook wnwppkpp:
Llp. 9.3-nud wwwnljtipyws Sequential values-h tpkjnt nhypnid wdkt hwgnp-
nulut nwppht yEkpugpynid Bu hweonppuljut pwyhtt wpdtpukp, huly
whpwnyws Ypdwynid wnwppbphtt Jupnn b Jkpugpdl) tbpdnisdws
gujugwé pywyht wpdtp:
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IR x . . .
i T . T Edit View Project
- - N | RE
Delete Delete. =
o ehined vaiues. ) Ailow undefined vakues at run time
Ul 9.3

Cunhwinip wodwdp, Enum-p mt Ring-p owwn wdwt tu dhujulg,
uwluyt ut npnpwljh nwppkpnipmnibutp: Twubwynpuwbu, b nuppk-

pnipjnit Ring-h, Enum-nmid Sequential values tnwppbpulp pugujuynid k
(LY. 9.4):

B3 crum Properties: Enum 3 %
Appeaance  DataType DisplayFormat Edithems  Documentation |« |+
tems ~ Insert
enorn elete
Move Down
Disable ftem
3 Cancel  Help

Ul 9.4

Enum-h b Ring-h pyuyhtt wpdbtputph punnitdwt nhwbph wwppbpne-
pintuttpp wuntpdws Eu vy, 9.5-nud:

3 £num Propertes: Enum 3

X ‘ x
ataType  DisplayFormat  Edthems  Documentstion | ¢+
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Cuwnpkup Epyniuh nhypnud by Strings[] $niuljghwii LY. 9.6:

Focus Key Binaing

Menu Ring Indicator
item1 ] Key Focus
Visible ltems » Label »
Change to Indicator Owning Pane
Change to Array Skip When Tabbing
Synchronous Display
Make Type Def. Tip Srip
Description and Tip... Vakoe
| Find ’ Value (Signaling)
| Local Varisble Visible
| Replace > Reference XControl »
: (SRS - - [ree— :
: Advanced » Invoke Node » Decrement Key Binding
E Fit Control to Pane [ | iocementXey Binding
| Scale Object with Pane Response to Value Outside Limits b
| JFnum3 Rt ation » Unit Label »
s Data Entry... Digital Display »
Display Format... Disabled ftems ]
i Allow Undefined Values Increment/Decrement Visible?
| Named Numeric Size »
s k Number of tems
Edit items... Ring Text »
e
Properties

Allow Undefined Values
. 9.6

Uppyniupnid Ring-h b Enum-h phwypnid b htwpwinp £ Juppuyg
upphuqubpp (LY. 9.7), hulj qpbnt niwypnid dhuyt Ring-u £ htwpwynpnt-
pintt nwhu thnthnpubnt (LY. 9.8):

Menu Ring Strings [1 Menu Ring Menu Ring 5 n
L 4 — [ Strings
item1 a2 f) 0 Yitemt ptr g

item2
item3
Strings [] 2
Enum 3 j 0
A r enum3
? foe Enum 3 Strings (12
Cr— B o]
enum
Menu Ring Strings []

menul

e R T MenuR
menu2 il MenuRing Menu Ring |§0_| menul il
menu3 l'nemZ @ [ ,51""95 ] Strinas |

(L

menu3

. 9.8

Bpt Item-ukph pwbwlp dpugpnid wybkjugunid jud yuljwubkgunid
tup, b Ring-p Juwd Enum-p Uh pwith whqud spwgpnid oquuuugnpsdyty ki,
www Make Type Def. niuljghwtt bpyniuh nhypnid kf htwpwynpnipinit £
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gt

Description and Tip...

Numeric Palette

»
Create »
Data Operations »

»

Advanced

Make Type Def.

View As lcon
Representation »

Properties

. 9.9

wnwjhu thnihnjumpmnitup mwpwsk] pnpnp nbkntpnud
oqunugnpdywé Ring-tph b Enum-utph 4puw (LY. 9.9):

State machine (Ypdwh Jkpkinu)

State machinen oquwugnpéymd b LabVIEW
Uhounjuypnud - pupn, wignphpdibpnud npnonudikph
hpuuiugiwh hwudwp: Bipunpkip niukip A, B b
C wwpplp yhdwljutp, b withpwdbon E wiagnid fu-
wnwpbk] dklhg dpiuht: Uju pbhwypnid hwpdwp k
oquuwugnpsdt] Jhdwlh dbpkuwit: dhduljh dbptuugh

wppwnwipuwjhtt nkupp ubpjuyugdus k vy. 9.10-nud:

Init-p hwdwywunwupuinid t uljqpuuljutt Jhdwjht, nphg htwn
wignid E juunwpymd A Jhdwlh: Ujunthbwnl, punn gpws dpwgqph htp-
pujuinipjul, htwpuynp b judwjulut wugnidutp A, B & C Jhdwl-
ukph dhol mwuppbp minnnipynitubpny: End Jhdwlp huwdwwyuwwnwupuw-
unud k dpugnh wjwpwnpt:

/
CO—CO-@ED

v

A

11.9.10

“Thunwplkup LY. 9.11-md quwnlipdws ophtiwlyp:
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init processl process2 stop

QP
. 9.11

Opwghpp ufqpiwlub’ init Jh&wlhg wignid b junwpmid processl
yh&wlh, nphg htun' process2-h, wjinthtwnl' hwliwnwlp, b wjuwhku
owpnibwl wytpwt dwudwbwy, dhtush npnpwlh wuwydwih pujuwpupdwi
ntypmid Spughpp wignid Yiuwnwnph stop yh&wly:

U 9.12

Opwghpp Ynibkbw LY. 9.12-nd wwwnljbpgws nkupp: bPusybu nbu-
unwd Eup, Uph Jhdwljhg Unriuhtt whgubnt hwdwp ogunuugnpsyt] £ Enum
thnthnhiwlwtp, vwluwyt jupkih £ oqunugnpst) twb Ring:

Qnpoéwnplknig hinn wytt wbugnud £ junwpnid init h&wlh, npinknhg
£ hpwhwugnud £ quwy nliyh processl, hkwnn process2, wjuinthtiinli inphg
processl, wjipwtt dwdwbwl, dhtgh np stop wuwydwup Yhuh True: Uy

nbypnid wugnid Juwwnwph stop yh&wh b uupuyhp:
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Ul. 9.13-mud gniyg £ wmipywé Case Structure-h dtwgws yh&wlubph
wnbkuphtpp:

"processd”

stop
Te8-

ENum

i process] ¥
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10. UDP u TCP

Zwdwh ghnnwthnpdbph wnndwnwgdw gnpdpupwugnid juphp L
wnwowbnid hwdwljupgutph dpnnunhnwupuw b hkpwjwp junwdunp-
Udwl  Uhlinygt guigh Ukpunid quinjnn wy hwdwlupgsh dhengnd:
Ul:lh]llh‘ thnpdwpupulut ndjujukiph hwjupwugpdwi b hpnidnipju
hwdwp hwpdwp E ogqunnuugnpét) wy hwdwljunpghs, npp wudhowybu juw-
Jws sk thnpdwpwpuwlwt vwpptph htwn: Lwth np puquuphy uwppkp
hwdwwntnbih & LabVIEW-h hbwn, b qnmipimit mubkb ZabVIEW dhow-
Juypnud nputg nEjudupdwut hwdwp wihpudbsn dpugpuyhtt hwuptpe-
ubkpp, wyw nyuikph thnpowugnidp guigh ukpunid mwppkp hwdwlwp-
ghsutph dhol tnyuwbu hwpdwp £ hpwlwbwguky ZabVIEW-h dhongny:
User Datagram Protocol-p (UDP) L Transmission Control Protocol-p (TCP)
guigh ubkpunid Ynunithughwyh hhdttwlwt dhongutpt Eu:

UDP

UDP-u wwwhnynud E dhlitinybu guigh tbpunid hwdwlupghsutph
Uhol hudnpuwghwyh yupq b hhdbwlwb dwjupnuyh (low-level) thnpuw-
twlmd: Zwdwlupghsubiph wwppbp ypngbutiph dhol hwinnpnulgne-
pntup hpwjwbwind £ btguunululbn  hwinhuwugnny  hwdwljupgsh
wynpunhtt nuunwugpudttp niqupybny: dEpohutbpu hwinhuwbinud Gu
guiugujht hunnppulgdutt dhunp wndjujukpp, npntp, npytu jund,
wupnibwlnud i niquplynn hudnpdwghwiy, ptiyybu twlb niquplnnh b
unnwugnnh hwugkubpp: Mnpunp ndjuy guigh tkpunid hwdwlwpgsh wy
Jhpuniuy Jhwnt k, nphg niquplynid b npntn vnwugynud £ nunwugpudp
(hudbnpdwghwi): Bpk wju] ynpup pug sk (quup hwunwndus sk),
wwyw UDP-u htnwgunid b quunwugpudp: UDP-u oqunugnpsynid E wjui-
whup piughpubpnud, npuntn hudnpdwghwih vnwgdw hntuwhnipmniup b
njjuutph npny dwuh Ynpniunp Yphnplujut sk: UDP-u niqupnud
nfjuitbp wpwlg twuwnwlultnh Ynqihg gpu wnugdwi hwunw-
nnudp unwbugn withpudbonmpyub: Uy Yipy wuws UDP-u jwpnny b
hunnpnt) hipnpuughw® wiljwhe wyb puthg' Yu't wpnynp wyy hapnpuw-
ghwjhti uwwunn wypnghulkp, pk ns, hisp UDP-ii hwpdwp b qupdinud
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twlb hudnplwghwjh uvthndwt hwdwp: Gpbk nquplymd o npnowlh
htppwljutnipjudp mwpptp hudnpdughwtp, wuyyw UDP-u sh kpupjuw-
Unpnid twl npuig Uhbiingt hkppuljwim pjudp uinugnudp:

LabVIEW dhowquypnid UDP-h VI-ukpp Ywpbjh b quatl) Block
Diagram-mud  ubnubym] dYuhyh we Yn&wlp, wjunthtinb  Data
Communication — Protocols — UDP (Sk u Ul 10.1):

. 5 CLSearch 9, Customize¥

BT UoF| BT e, = uoE = uor = UoF
0 ] -t.” "'.'" R ur

UDP Open UDP Multicast UDP Read UDP Write UDP Close
Openwi

U1.10.1

UDP Open — hwuwnwwnnid £ nljw UDP juy dkl unnwgnnh nunw-
qpudiitp mnuplbnt hudwp oquiugnpdtyny Uniinpughlt wnpnh hw-
dwpp Jud ubpyhuh winitp: Unwgnn ypngbup yhnh juy hwunwnh
dhliinyyt ynpnh fud ubpyhuh hbwn, huy ninupynnp:

UDP Multicast — oquuwugnpéynid E bkl niquplnnhg dhwdwdwbiuly
tpynt b wykjh wnwugnn wpnghutubph nuunwgpudubp hwunnppbny/uthnk-
Int hwdwp: Miqupynnh hwdwp wihpwdbyn b uvwhdwul] uhndwt 1P
hwugk: Uthpdwt IP hwugkubpp puljws tu 224.0.0.0-hg 239.255.255.255
Uhowjuypniu:

UDP Read - Jupnnid £ UDP-ny unwugjwé npuunwugpudubpp:

UDP Write — UDP-ny ninuplmud E punwugpudubp:

UDP Close — thuljnid £ uwp:

“Thunwnpykup LY. 10.2-nud pipdué hudpnpdwughwih thnpumigdwt yupq
hwdwljwpgh ophtiwlp” hhujws UDP-h Ypu:

dhplh dwumd wunlbpjws t hugnpnnn, hul bbpplnd plgniing
hudwlupgp: Ujuntn muunwugpudp 0-hg 1 dhowluwypnid ghubpugdus
wwwnwhwljut phy £ (DBL):
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Swnnpnnn

] error out
)

Waveform Chart
P

@, Waveform Chart
@ @

UoP
-

error out
et

11.10.2

Zwnnppnn hunfmljupgp Junnigws £ hbnlyu) npudwpwinipjudp.

(D UDP Open VI-p nuunugpud niqupykint hwdwp hwunwnnd b
nu; UDP hunnpuljgnipjull nminh’ uvwhdwi]ws wynpunhi fud ubp-
Jhuht: Ujuntn dntnpujhtt «6020» wnpup wthpwudbon L UDP juy
unbindtint hwdwp, nptt wyt wnpwnp sk, npht niquplynud £ hupnpldughwte:

(2) UDP Write VI-p niqupyniud E nunugpudp ioqus «6010» wynpinh:
Ujuinkn npybtu IP hwugk qpws E nluy gwbgh «127.0.0.1» hwugh:
Oquiugnpdyt; E «String to IP» $niuljghwl’ wkpunwjhtt IP hwugkl
pYuyhth thnpuwljEpytnt hwdwp:

(3 Minupydnn qunwgpuup, npi hpkthg ikpjuyugimd b wwuwnw-
hwljwt phy thnpwlbpuyyws nkpunwghtt hunnppugpnipejui «Type Cast
dIniujghuyh dhongny: dEpohtiu thnppowltpynud L vh wnhyh wdjup uvwh-
duijwés wy; whwyny (hhdtwjuinud dninpujhtt wdjujubpp  thnpow-
YtEpwnud £ mkipunh):

(#) UDP Close VI-p thulynid £ Juyp:

Twnwgpuuh niqupydwt wuppbpnipiniup 1000 Uy E:
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Linniing hwdwlwpgp junnigyws E hnbyw) npudwputnipyjudp.

(D) UDP Open VI-p hwutnwwnnid t {nlju; UDP hwnnppuljgnipjub ninh
«6010» wynpup vhongny: Ljwwnkup, np uw unyb wnpwt t, hus Zugnppng
hwdwlupgh (2) twunid UDP Write VI-h Untinpuyht wnpunp:

(2) UDP Read VI-p upymu k quinugpudp ipdud «6010» wnpunhg
wnbkpuwnh nnkupny:

(3 Uwnwgjws wnbkpunwjhtt nqunugpuip wjunthknl «Type Cast»
$mutyghuyh thengny thnfuwlybpupfnd b ophght) DBL whuh pyught
njuih, npp gnigunpynud £ Waveform Chart-h Jpuw: UDP Read VI-h
uyuubint dudwbtwlp ophttmlynid 2000 Uy E, nph pupwugpnid nunwugpud
sunwbwnt nhwypnid VI-p jybkpunwpduh «56» Ynnny upuw), b wpngkup
jwug Junuh: Upklp, np pugnitnn hwdwlwpgh hwdwp npybku While
Loop-h wplhiwnwtiph wupphpmipjut jupquynphy hwinhuwind L hkug
Zunnpnnn hwdwlupghg wnjjujutph wvnwugdwt yuppbipulwinipiniup
(kpt yipohtu thnpp £ UDP Read VI-h uyyuuknt dwdwtwljhg):

(3) UDP Close VI-p thujnid £ hwnnpyuljgni pyntip:

cp

TCP-u hunnpnulgdwut juwh Jpw hhdtjws wypnwunlng E, npp wyuw-
hnynud £ unfjupubph hniuwh injuwbgnid gubghph tbpunid’ wyguihngb-
ny wnjjuibph  hwnnppuwt  hwonppuljutmpnitp, Ynpniunbbph b
Uplunipniuiph puguluynipniup: P wwwppipmipinit UDP-h, npunbn
hwnnpnynn hwdwlwpgh wotmwnwph hwdwp punnitnnh wnuwynipniup
b uwp npw htnn yupunwnhp sk, TCP-h hwnnpynn hwdwlupgp dhsh
njjuutph thnjuwugnidp whkwp £ juwy hwunwnh dhlinyt wynpnhb
dvhwgws punnitnnh hkwn: Ywuyh wywhnynidhg htinnn dhuys hwnnpnnn b
punpnitinng  hwdwlwupgbipp upnn B dhdjwig ndjujubp thonpuwbgly:
Ujunkn hwpl E bk, np «<hwnnppnn» b «pugnibinn»  widuinwdbpp
pinplws i wupdwbwluinpbl, puth np tpymub b upnn b pk
unwtwyg, pk hunnpnb) wugibp: ZabVIEW dhgun]uypnid TCP-h VI-ubkpp
Jupkih b k) Block Diagram-nid” ubnubinyd dyuhyh we Yn&wlyp, wyim-
htwnl Data Communication — Protocols — TCP (Sk u Ul 10.3):
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Tcp [=]
4+ Q Search 4 Customizew
T Tor] = TCF| B2 o] B2 ToF] 'rcP
“‘@
TCP Listen.vi TCP Open TCP Read TCP Write TCP Close
Connection Connection
= I TCF T Tor]
2
L] c ™ LIS
IP To String String To IP Resolve TCP Create TCP Wait On
Machine Alias.vi Listener Listener
Ul 10.3

TCP Listen VI-p untnénid £ TCP juw tyywsd wynpunh htn b uyquunid
wnju] ynpnht dhwgnn hwdwlwpgubph:

TCP Open Connection - Jww E hwuwnwwnnmd tydws IP-ny guigh
ukpunid tpdws ynpnh htwn:

TCP Close Connection VI - thwljmd E hwnnppulgnipniip hwdw-
Qupquitiph dhol:

TCP Write - niquplnmud £ wnbkputnwghtt mhuyh nuunwqpudubp:

TCP Read - jupynid E ninupygus nuunwugpudutph tpdwé phptpht
hudwywnwupiwng dwup:

TCP Create Listener - oqunuugnpdynid k£ djniu §nnuh hwdwlwupghg TCP
Open Connection-h htiin juy hwunwwntint hwdwp: Ujunkn juwp wykwnp
E1htuh dhbunyt ynpunh htwn, hiy TCP Open Connection-h wywpwquyjnuu:

TCP Wait on Listener - Jupbkjh & oqunugnpsdt] While ghljjh htinn dhw-
uhl, Epk juw wthpwdbtnnipnit uyuubknt TCP Create Listener-htt Uhu-
twy] thnpdnn hwdwlwpqubpht: Bpp uywubnt dwudwbwlp (timeout)
upyws k «1», VI-p juyuuh wyuput dudwbwl, dhish npbk hwdwlwpg
Juy hwunmwwnh npu hkwn, nph hkwn gnpénnnipjnithg hitnn hwdwljupgp
Ynlhl juyywup hwenpny jugh thnpdh: ‘

Ujdd nhunwuplbup wndjujutph thnpwbgdwt vl 10.4-md phpdws
wupqugnyi hwdwlupgh ophtyp hhutws TCP-h Jpw: Ihplh dwumd
wunltpyws kb hwunnpnnn, huly tkpplinud’ plgniiing hwdwljupgh Block
Diagram-p (Awjuhg) b Front Panel-p (wgohg): Ujunbkn nuwnwgpudp 0-1
Uhowluypnid ghutpugws wunwhwljwb phy k (DBL):
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3wnnpnnn

Cunniunn
address bytes to read o} 2 o
) Waveform Chart
qﬁb—‘ @ rq%: i
@ E ":-_'_‘J lllllll
[2000]
0 low

Y. 10.4

Zwnnpynn hwdwlwpgh junnigdusdpn
(1) TCP Listen VI-p hwunwunnud E nljuyp TCP Jjuy tpdws «6340»

wnpunh htn nt vyguwund dhbunyt wnpnh htn juwdl] thnpdnn wy
hwdwlupgh: zZkug np pugnitng Ynnuhg hwunwunynd £ juy dhliingt
«6340» wynpunh htkw, VI-p pnipu £ quihu vguudwt Jhdwlhg b ujunid
niqupll] puunugpudubp: Ljwnkup, np wjunbn uvyuubint dudwbwlp
30000 uy E, nph wjwpunhti «6340» ynpnhtt hwunwwnduwsd Juubp sjhubny
ntuypnid VI-p Yykpunwpduh «56» Ynnny vhuwy (hwdwyunwuppwtnud
uyuwubnt dwdwiwlh wjwpwnhb-timeout), b Spwughpp juug Junth:

(2) TCP Write VI-p niqupynid k nuunwgpudp apdws «6340» wnpinhl
Uhwgws hwdwlwupght: Oquiugnpst) t «String to IP» $nilghwl
wnbpunnuhti IP hwugkt pujhth thnpuwlpytnt hwdwp:

(3 Miquplyyny nuunugpuidp hpkithg tkplujuginid b yunwhwljwb
phl thnfuwlkpuyduws nkpunughtt hunnprugpnipyub «Type Cast» dnilily-
ghuyh dhengny, b nju) nkpunwihtt hwnnpyugpmpyut kpljupnpniip’
Ygdws ulqphg: Niqupyudwt yuppbpnipiniup 100 Uy t:

(@) TCP Close VI-p thulnid E hwnnpruiljgni pjniiip:

LChnnibinng hwdwlupgh jwnngwuspl k.
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(D TCP Open Connection VI-h Uhgngny hwutnwwnnid t hwunnpnulgn -
pjutt ninh «6340» wnpwnh htwn, npht vhugws t wwbh Zwynppny hwdw-
fuipgh TCP Listen VI-p, npp uyquunid £ hwunwwngws fuwbph:

(2) 2wnnppny hunfwlupgh htin Juy hwunwinybjnig b punugpuidp
unnwbiwnig htiinn wnwghtt TCP Read VI-p Jupnnud L nuwnwgpudh ulqph
4 puypp, npp hpkuhg tkpuyugind b hudnpdughw nuunuqpudnid
ubpundwé pnitt hwnnppugpnipyut Gplupnipjut dwuht: Ujanithtnb
«Type Cast» dniuljghuyh vhongny mbpunnwyhtt njjup thnpwybpyynud £
132 nhyh wnjugh:

(® 132 whwh wjjuh hnjwltpeduws phyp wpdnud b kphpopg TCP
Read VI-h «bytes to read» (Jupnwgynn puyptp) dninphl, nphg hbwnn
unnugjwé b DBL wnhwh wdjuh thnpowlbpydws (YEpnugjuy «Type Cast»
$mighuyh  dhongny) hwnnpywugpmpinip  hpkuhg  Gkpluyugunud £
hwnnpnnn hwdwluwunpgh Ynnuhg niquplduws yunwhwlwb phyp, npp b
gqpudhlinpt gnigunpynid £ Waveform Chart-h Jpu: ‘Uoklup, np wjuntn
wnwohlt TCP Read VI-h uyywubkint dwdwbwlyp 2000 U k, npp pughwunip
nhypmid whwnp k UkS (hth hwnnppuwt wuppbkpnipnihg:

(®) TCP Close VI-p thwlynid t Juuyp:

Udthnthbny, hwply k£ bk, np, punhwinip wndwdp, UDP-u wykih
wpuwg, uwluyt ny hntuwh hunnppulgnipjut dkpnn k: Uhhitinygt dudw-
twl, TCP-u mywhnynid E niquplwsd ndjujubph hwonppujuu b hni-
uwh uvnwugnid: b rmwppbpnipinit UDP-h, nph wphiwwnwtiph hwdwp hw-
Junul] (unnwgnn) Ynnuh htn juy b wdjuiiiph vnugdwt hwunwnnid
wthpwdtow sk, TCP-u wputwwnnid E dhuyt hwljwnwly Ynnuhg uwh hwu-
nwndwb pnbwypnid b sh Jupnn oquwugnpddt] wjuutph uhndwb
hwdwnp:

53



11. Zudwlupgsh dudwgnygh, Whithljh b unbtntwowph nyuakph
ubkpunidnid (Data types and Timing)

dwwgnijg

dudwiwlh VI-ubkpp b dnruyghwbpp punhwtnip ghypnid oquw-
gnpdynud G wypnghutbph hpujwbwugdwt wpugmipmnitp nEjudwpt)ng,
hsytu twlb dudwtwlh b wduwpyh dwuhtt hudnpdwghw nnipu phpknt
hwdwp: dwdwbwlh VI-ukpp gquuynmd btu Block Diagram-h Timing
pudunid: LY. 11.1-nud ubpjuyugdus tu dudwbwlh VI-ukpp b dniuly-
ghwutpp, hywhu twh npwighg wdbbwhhdbwlwbubph pwuguwnpni-
pinLutbpp:

4+ o\Search 9, Customize¥

g X @ B =

Tick Count (ms) High Resolution Wait (ms) Wait Until Next Stall Data

Relative ... ms Multiple Flow.vim
E
(Y|

Get Date/Time Get Date/Time Date/Time To Seconds To To Time Stamp
String In Seconds Seconds Date/Time

Time Delay Elapsed Time High Resolution Format Date/ Time Stamp
Polling Wait.vi Time String Constant

LY. 11.1. Fudwbtwlh VI-ukpp

High Resolution Relative Seconds VI-p Ljpnid wnwjhu E wnju wwhh
hwpwpbpuljui dudwbulp upnwhwpndws Juyplyubbbkpn: Oginugnp-
Stny tpynt hwenpulwh dwdwiwljughtt wpdbpubph wwppkpnipniup’
Ubks Lonnmipyudp Yupbjh b npnok) wpngbutbph wbnpmipmitp: Lnygh
dIniuljghwtt E uwnmwpnid twlb Tick Count (ms) VI-p, vwluyt wybkjh thnpp
Sownnipjuup:

Wait (ms) U Wait Until Next ms Multiple $niujghmitpp Jupnn tu
wnwohl hwjwugphg tnytwlwt pywy, puth np Gplniut b twhwnbudws
ki hwgnppulut wpngkuttph (ophtwy  ghljh hunkpughwbbph) dhol
uyuubint dudwbwlp nEjuduptint hwdwp: Fpwbp Epyniutl £ oquw-
gnpénid ki owbpwghnt hwdwlwpgh dhihuypjjubtughtt dwdwgniygp
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npubu hhdp hwoquplm hwdwp uyuubnt dudwbwlp: Uuljugb wu
dnruljghwitph dhoi wnju k Ynughyuniw] wnwppbpnipmni: Wait Until
Next ms Multiple $niuljghwtt hwdwdudwbwljwiuginid £ uyuubnt
dudwbwlp owbkpwghnt hwdwlwpgh ubkpphtt dwdwbwlh hbw, hush
wpyniipnid  hwonppuljutt wpngbhuubph dhol uyuubint dudwbwlp
wnwehl htwnkpughuyh dwdwbwly Jupnn £ wnwppkpyk] Wait Until Next ms
Multiple-h Uniinnpujhtt dwdwbwlhg, dhish np uyt hwdwthny juohimnh
owbkpwughnt hwdwljupgh dudwbwlh htwn: Wait (ms) dnruljghutt myw-
hnyniud £ vyuubint dudwbtwlp dhownn wyupwt, hyypwt np tipus k gpu
Uniwnpht, b oykpughnt hwdwljupgh dudwtwlh htn hwdwdwdwwlju-
twgqusd sk:

Ul. 11.1-md gnyg wpdws dh pwth dnitghwbph tjwpwugpni-
pinLutbpn:

Get Date/Time String dniuljghwtt wnwbdhtt Lipkpny (nkpunught
whuh ndjuy) JEpungupdimd E ndjuy quhh dudwbwyp b wduwphdp
Juwp&, tpup jud hwywynidutpnyg $npdwnny, jud thnppwulbpuynud k
dudwtwuyht Yuhpp (timestamp) dwdh b wduwpyh:

Get Date/Time in Seconds niuljghwti Jhpunwpdunid £ wnju) wuhh
dudwbwluyhtt Yuhpp (dudp dphhduypuutbph donnipjudp b wduw-
phyp):

Format Date/Time String dniuljghwuti thnpowlbpynid t dudwbwlp b
wduwphp pun togws nkpunught $nplunh:

dnpdwwnh dh pwth Juplnp Ynpbp b opptimfubp gnyg bk wnpdws

uwnnpl:

time format string (%c)

date/time string

[ab & Brrrnnnnnnnnnnnn BT oy
| 2 e
Time format string (%c) Date/time string
%d-%a-%Y, %H:%M:%S%5u 04-Sun-2022, 14:19:07.79636
%Z Caucasus Standard Time
Day of Year is %j Day of Year is 338
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Unp Lowiwjnipinil Unp Lowtiwjnipinil

%a | pwpwpyw opp Ypdwwn (Sun) %om wdhup pytpny (0-12)

%A | pupwplu opp kplup %M nnuku (0-59)

(Sunday)

%d | wdujw opp (01-31) %S Juypljuiin (0-59)

%H | dudp' 24-dudju dnpdwnny %«X»u | dbwgnpnuyhtt ¢~
ubkpp, X=1,2,..

%I | dudp' 12-dudju dnpdwnny %Y nwpht thpunyuyg
hwpnipudjulp

%j | mwupyw opp (001-366) %Z dwdwhti gninhtt

Uwnlplnuowp

Zudwlupgsh unbnuwowph b djuhyh htn juy hwunwntint hw-
dwpn Block Diagram-h $niuljghmitiphg wtwp k piinpk) Connectivity puduh
Input Device Control kipupwdhtp (Sku LY. 11.2):

Connectivity
# Device C
[ &
Lbaries&  Sou
Executables
et & -
Input Device Control = (=]
put Devics ActiveX
ccccccc
* e 5
4 =) 8
Initislze Indtalze Intialize
loystickvi  Keyboardovi Mousei
H E
Querylnput  Acquirelnput  Close Input
Dewcest Data.vi Devicei

Structures

Windows

Uunbntwowph wdjujukph  tkpdnisdwi/ognugnpsdwutt  Spuqnph
wupqugniju ophttwlp tkpjuyugus k LY. 11.3-mud: Lwpu whwp E huy-
wnwpwpwugpl] unbnuwowpp ghlhg pnipu (Initialize Keyboard.vi), npp
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unbnénud £ hwdwywunwupmt juwy unbnuwownh b LabVIEW-h dholi:
SYjuutiph ukpdndnudp ppwuwbtwgynid £ Acquire Data.vi-h dhgngnq‘
ghlih ubkpunwd, pwtth np unbnubph dwuhtt ndjujukpp wthpwdbon k
gnigunpt) phtwdhl YEpwny, hpwlwb dwdwbwlnud: Unbtntwowph b
LabVIEW-h dhol hnnmudp thwljbnt hwdwp wthpwdbsn b oquuugnpsty
Close Input Device.vi-p, npp mbnunpymd £ ghlyjhg gnipu: Ujunkn key
pressed quuiqushg kplinwd E, np ubnudwé E hwdwljupgsh unbnwpwnh
pugwwn (Space) unbtnup: Gphk qniquhtn ukindtup dkihg wykih unbknubp,

B W B3 untitld 7 Block Disgram * - O X
File Edit View Project Operate Tools Window Hel 1l Fi File Edt View Project Operate Tools Window Hel 1
e Edt Vi ject Op indow  Help {Fi Vi ject Op W Help
i @N P PE@N B wT L
stop eys pressed ] ~
STOP) -
-}n SPACE ;
s presse
Intialize Keyboard. Acquire Input Data.vi Close Input Device.vi
=8 %
stop
m | j wl

. 11.3

wyw quiugush fEdktnttpp hwduwywnwupwbwpwunp judkjutw:

Ulihy

Onpuwphttin  uwnbnuwowph Spwgpnid Initialize Keyboard.vi-p
Initialize Mouse.vi-n U Uhwgubkin] hwdwywinwujuwl hughuwnnplbpp’
dpwghpp Yniubkuw LY. 11.4-mud ukpuyugus nbupp: Pusybu tplnud E,
Front Panel-mid ubkpunisyt) Gt djuhlyh ptpwghy Ynnpphtmwnubph (whp-

ukjutp) b §ndwjubph ndjuyubpp:

B2 Untitied o X i
File Edit View Project Operste Tools Window Help Fi File Edt View Project Operste Tools Window Help
»E@N ) o et PE@N G W wT | 4 hae)
stop axisinfo  button info ~ ~
Horizontal button |
= . axis info
Vettical  button 2. i in
176 . r{-g—.l
button3 =
=
-6-:4 Initialize Mouse. = put Devi
[l
Ul 11.4
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12. PJuyhtu-wuwnquyhtt hnjowltpuhsutn
(Data Acquisition DAQ)

w)

VAVAVAN

Conversion A-D

Conversion D-&

q)

) 4 /5\1._
jff\u / /\\/ \
\/

nY

Ul 12.1

dJudwiwlulhg wkhtunnghwubpnid
1wyt Yhpwnnipjniuubp ikt wbwng-phy
U phy-wlwing thnjuwmftpughsubpp: Ghugn-
qupuyhtt  thnjuwlbpuydwl uljqpnitpp
ujubdwnhnpktu ubpluyugws £ UY.12.1-
nd: Ppuwlwb wqnubowuubph ubpunt-
dnid/wpunwbnidp LabVIEW dhowjuyp Juw-
pkih E hpwlwbwgul) Data Acquisition
(DAQ) uwipptiph thgngn, npnug juplinpu-
gnyt hwugnygubphg tu  wbwing-phy b
phy-wlwng thnjuwlbpyhsttpp:  Upubg
Juplnpugnyt hwnlnipniubbpt kb qqu-
niunipinitp, wpwuqugnpdnipiniip (Sample
rate), phpwjumipnitp, gphtwdhl (uyb

wnhpnypp, Untnp-kjpiph pwbwlp b wyie
SYjuutph  ubkpunidnidt nt wpunwsnudp

npllk hwdwlwupg ppwlwbwugynd E hkug

DAQ-tph oqumipjuup: bPusywtu pwqUuphy wpununpnnubp, wuwybu
National Instrument-p nith wwppkp mbkuwlh wbtwnqupqujhtt diwthn-
uhstbp: UkpQujuglkup npuighg wupqugnijbubphg dkyp NI USB 6009
Ul. 12.2: Untnpughtt jnidnitwlnipniup 14 php b hull wowdbjugnyu

wpugnipynip 48 kS/s:

GND
A0y ||
Al4 (AI0-)
GND 11

o

Alzazy @
ATz | |EF

Uy 12.2
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Ul 12.2-h we Ynnunid wquunlipdws E dnunpbph b Gpkpph tupw-
gpnipjniup: 1-16 wnpunbpp twpunbujuws bt wbwnqujhtt wqpuiywi-
Ukph hudwp, huly 17-32 wnpnbpp' pduyhih:

bPusybu ujuwnbih k, wbwnquyhtt dntnptpt nt Gptipp dhpudus b,
huy pyuyhth nlypnud Yupth £ spugpughtt thnthnfuly: Buyght dnunptiph
b Gipiph wpwybjugnyt jupdwb wpdbputpt Eu 5 (False=0 True=51), huly
wiwnquyhtihtip’ Ununp +-104, kp 0-5U: Quuthnjuhsibph yupulbnph-
pht wpwyll] dwbpudwut Swiunpwbwint hwdwp Yupbh B ouyghly
www.ni.com juijpp:

NI USB 6009-h hwdwwywwnwupwt jupquynpnidutpp (Driver) hpu-
Jubwgubinig htnn wju dhwugymd E hwdwlwupgshtt b Block Diagram-h
dniujghntiu) Juhwiwlhg pinnpynid  Express\Input\ DAQ Assistant.vi [juad
Measurement I/O\NI DAQmx\DAQ Assistant (Sk u LY. 12.3):

2 * B
Input
DAQ Assistant Synchronizati Graphics & Report
- Sound Generation
‘ E - Messurement /0 »
] T.._ Lo E)
Instrument /0 »
DAQ Assist Instr Assist D Express
‘‘‘‘‘ Vision and Motion »
—w| oy —m = Mathematics »
+ = .
& ‘ & B oo 3. BB Sgns Processing {
Simulate Sig Sim Arb Sig quire Sound Input Signal Analysis Output Sig Manip Data unication »
| € i »
ma BX Control & Simulation »
v O v — B "7
Read Meas File Prompt U File Dislog Exec Control Avith & Compar Addons. »
Favorites »

. 12.3

Stnqunplin] DAQ Assistant-p Jpwglh Ul 12.4-mu wunnljbp]us

wunnthwlp, nputn Ju phnpoipput kpym htwpudnpoipmt’ Acquire

Signals (unnwbw] wqnupw) b Generate Signals (ghukpwugut) wqnuowi):

Generate Signals-p punpbnt phypnid Ypugyh wbwnquyhtt b pduyht
Eptiph ptnpnipjut htwpwynpnipinit (LY. 12.5):
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http://www.ni.com/

File Edit View Project Operate Tools Window Help % File Edt View Project Operate Tools Window Help ﬂ‘
- |7 e 1
O>® @M § % wa® 1 |I5pt Applcation Font ~ | S| Search 4 Pk P& @I P 2w o | lipt Applcation Fort_~ | o~ Search A PR

X x

‘Acquie Signals

CRC T S

@ Digital Output

vy. 124 Ll . 125

Puwljuwbwpwp, Acquire Signals-h nphwpnid  dnunpbph  hwdwp
yniukbwtp tnyb $niughntiv] htwpwynpmipiniiitpp: Cwnpkny Digital
Output U Line Output Ygnmigunpb ponp pyughll kphpp, U wjunbn
Jwpnn kup plunpl] guljugws pyughlt kp <Ctrl>-h b <Shift>-h oqunt-
pruadp (LY. 12.6): Uknutym] Finish, htnin Ok b wiknunptyny Create Control
ynmiubbwtp nhjwdupynn quiugdus (VY. 12.7): Ujunbn wuhpudbon L,
npykugh quuqush LEdktunubph pubwlp hwwuwp (hth hwynwpwpu-
gqplud wnpnbph pubwlhb. phpdws ophiwlnid uyh 3 hwwn £ (Sku UY.
12.6):

o tiep Fle tdt View Projeci Opersie Took Window Heip
Jor da & - A ?E@ D@ @ Y 2 waw s [ 15 Applcation Font +
BSETSSS o | :
g
LY. 12.6 Ll . 127

Unyu ulgpniipny Jupbih b wolumnb] wbwinquihtt Epkph hbwn:
ZEnwquynid jupnpunnp wohwnwbiptipnud gnyg Junpydbu whwinguht
b pYuyhtt Untinpliph htinn wpowwnbint hdinnipnitubpn:
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13. Lwpnpuwninp wpjuwinwip 1
Lniuwiphnnibph (LED) nlkiuywpnid

Lwpnpuwnnp wphiwwnwipnid gnyg Yupgh NI USB 6009 wbwnqu-
pYught thnjuwytpyhsh dhgngny jnmuwnhnnubph njudupnidp: Tnruw-
nhngh qkyudwpnidp Yupbih b hpujubughl) U wiwpnguyht, b pught
tiptph Upgngni:

LJuyhl nklujupnif

Lwtth np thnpp hgnpnipjub |ni-
uwunhnnubph wytwwnwtpwjhtt jupne-
Up unynpwpwp pulws E U=2-3.5¢
(I=10-40 UU) wnhpnypenid, hull pyuyght
Eiptiph jupdwi dwpuhdwy wpdtpp 54

LED

E, wmyw wuhpwdton b niuwnhnpht
Ul 13.1 hwgnppupwp dhwguly ~100 OU nh-

dwnpnipinit (LY. 13.1): Lniuwnhnnp
DAQ-h (NI USB 6009) P0.0 wnpwht dhwgubnig htnn wuhpwdton k
hwjnwpupugpt npuybu Ep b Spugpuighll pinpky inyg wynpup Sk u VY.
12.4-12.7): Front Panel-mud pnijjutt quuquwsh Ebkdkunh True wpdtph
ntypmd nruunhnnp Yuhwbtw, hull False-h nhwpnid jubowwndh: Ujdd
Juwnmgkup vh dpwghp, nph dvhgngny niuwnhnnp Ypwpph 500 Uy nbn-
noippudp (Sku LY. 13.2): Ugunbn dudwiulh huwywunnudt hpuljubug-
ubknt hwdwp punpyws k Timing puduh Wait(ms) gnpshpp:

f B 1B untitled & Block Diagram * - o . ‘

1
File Edt View Project Operate Took Window Help illi file Edt View Project Openste Tools Window Help
> @ @ 1l [ToptAsd Aememien_~ | 1=~ 7o~ G- \ 9 HIH®Y >® @M G % wom o [1etAppiabonfort -] lo- )

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu
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Ubwnquyhl nkljuupnid
Utwnquyhtt tpny phjujupdwi hwdwp Yupkh b pnpl; DAQ
Assistant\Generate Signals\Analog Output\Voltage i aol wynpup (LY. 13.3):

] -] o
de Edt View Project Operste Tools Window Help File Edit View Project Operste Tools Window Help
P & @ NG 25 wo @ .7 |15t Application Font ~ | o=/ Scarch 4 P S>@ @I @ 9 wars .7 [ 15pt Application Font = | =] 4 ?
N 88 Create New .. ? x

W Physical

Supported Physical Channels:
Dev3 (USB-6009)

201

you ¥ <Crrl> or <Shift> chck to select multiple channek.

<Back | | Next - Finish Cancel

LY. 133

Utnukyny Finish ngwlp Ypwugyh LY. 13.4-nud yuunlbpluwsd wunnt-
hwtip: Opwgpuyhtt nEjudupdwdp wtwinqujht Giph jupnudp jupnn tup
uwhnit hnthnjuky 0-5 9 dhowljuypnid: Ujuinkn Max b Min wipdtpubtph dh-
ongny Jupnn Lup hpwhwbwgubk] jupdwt vwhdwbwthwlnidutp, hbnbw-
pup onpwjhg Jupbih b hwil) nruwnhnght hwgnprwpwp dhwgqws nh-
dwunpmipiniup: OK Yndwljp ubnubinig htwnn data dnuinphtt dhwgund Gup
Numeric Control-p: Sknqunpbiny hudwljwpgp ghljh Uk Junwbwip LY.
13.5-mud yyuwnljipgws wnkupp: @nihnjubkiny data hunhjwwnnph jupdwb wp-
dbipp Yukulklp niuwnhngh hnkbiuhynipjwi thnthnuntpynti:

2 ™ a + x
on movecn Untitled 9 Block Diagram *
— i File Edit View Project Operate Tools Wind
T i ile iew  Proj perate  Tools Window
2 3 5 T
ot agera i ors ? | *BD@N G y
2
XN e fotage Output Setip
s data
A
- 33 =
. 7 b 2
- stop 14 ..‘J
i ] | DAQAssistant |
FiZ3h-» data
s canfossen i at
ekt Ak Chamt o = -
Hemininar s
Graataro
T
Q wergwos e
=]
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14. Lwpnpuwninp wpjuwinwip 2
Lniuwnhnnbbpny jniuwgnijgh Spugpuiynpnid

Lniuwgnijgh wohiwwnwuph uljgpniiiphtt Swinp Eu pnjnpp: Opwugpu-
Ynpkup pun LY. 14.1-nud ubpluyugus piny ujpbdugh woluwwnnn (ni-
uwgnijgn:

"}hgan‘ niukup Traffic Light LED Module - 5V - 56x21x11mm wnhuh nt-
uwignygn: LY. 14.2-nud pipywsé E vhugdwt upubdwi:

qupthp 5y [¢

U

Yhnhh 14
Yutiwy 5y
i |
B e e B
LIuﬂlquulpph]_ gigjgmgmmmmmmz+0_'
4 whiquul 054 SR e e e
nhinnnipyundp | Lrocreressrececs]

G et )

Aknht 14 —

vl 14.1 uy. 14.2

DAQ Assistant-nid hwjinupwpuqgpbip hwdwywnwupiwt pduyht G-
ptipp b dhwgubup hwuwnwinnit poijjut quiqushi: Quuqusnid wljnh-
% untitled 9 Block Diagram *

File Edit View Project Operate Tools Window Help

D & Il g 29 waf@ o+ |15ptApplicationFont ~ | §ov o EH~ g

DO0O00000000000000000000000000000000000000000000
5000 [1000] 5000
0 v
; ; .
> » b
R > . Y b » G b ’
o 3 o & 3
im DAQ Assistant um [F] DAQ Assistant2 im [F] DAQ Assistant3
PN data = data [F Lt data
O
DO0000000000000 D000 00000 000000000 000000000000

. 14.3
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Jugtbtng 3 muppbp’ §mbbiwbp hwdwyunwuwbupup Jupdhp, -
nht b ubwy gqnyyuh jnyubpp: Flat Sequence-h dkg wnbknunpbiny dudww-
Juyhtt hwyunmdubpp Yunwbwbp Yupdhp, nghinhtt b Yubwy goiyybkph
hppuluwbmpniip (LY. 14.3): Ujumhbnb wykjugibip puppuwi pnyp
Unpyhtt ogunmugnpsdtiny Flat Sequence-p, nph wnwohtt tonid whownyws
Jhdwlu E, hul tGphypoppnud® dhwgdws: 2npu wbiqud gnpdnnnipjniup
Ynlyubnt hwdwp wyt mbknunpkup For Loop ghljih Ubg (LY. 14.4):

B8 Untitlod 9 Block Diagram *
File Edt View Project Operate Tools Window Help

S® @I § 2w 7| 15pthpplicationfont ~ | Sov Tov GDv ah
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
=Ha| =Ha] =H 0]
] Cl (e
' | @
; Il x || - ; =Ha] o]
Dapmmm o DAQ Assistant2 | E‘E‘DAQA;M
S dm dsts T ]
| | == L R
. Bl | S
{0 I[E] | DAQAssistantd | o DAQ Assistants
a deta =
3 1 ;
uuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

dhponid wybkjugubp Ypyhtt nplinhtt gnyyup b mbnunpkup wjt While
Loop ghlyih uke: dhpoumljutt Spughpp Yniuktw LY. 14.5-md yuwnlbpyws
wnbuppn:
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15. Lwpnpuwninp wpjuwinwip 3
7-ukqublnnwah 1 b 4-thowih LED phuihibjakph nkhwgupnid

1-thowih 7-ubqubinnuih LED nhuihybjh nklwgupnidn

(1 digit 7 segment led display)

Ul. 15.1-h dwh dwunid pipjws k nhuthijh $hghljujub, hulj me dwi-
untd’ ufubidwinhly wikupp: A-G np uknuulikpp twwnbuws i LED-
tph, DP ubnUwlp Ykwnh, b 3,8 (Com) phhwlnip uknuwlp hnqugdwi
hwdwnp:

G F Com A B
HERN s

e T
Ll
—'. Al B| C| D|E|F| G|DP

Ccom C DP

| o JR—

!
ul. 15.1

Ujuntn A, B, C, D, E, F, G, DP Ytkwtpp whup E dhwgut) NI USB 6009
wbwnqupyujhtt thnpuwltpuyhsh P00, PO1,..., P07 wnpwnkpht, hull 3 jud
8-p° GND-hu: Opwugpny puwnpkny hwdwwywnwuppwt ynpunkpp b wljnh-
Jugibng quiquénid tnyt pwbwlny wwppkp (Sku LY. 12.4-12.7)
Junwtwtp LY. 15.2-nud quunljipdus nbupp: 8nipwpwynip thy wwuwn-
tptnt hwdwp wihpwdton L quiguénid wljnhjugut] A-G hudwuyu-
nwufuwl nwppbpp, ophtwyy 1(BC), 2(ABGED) b wy):

4-uhowmlth 7-ubgultlinwih LED nhuihy bjh nElujuwpnidp
(4 digit 7 segment led display)

[ =]
File

i View Project G
> & 10 [15pt Adal Armenian  ~ | $ov Wav M-

Ul 15.2
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LY. 15.3-nud wuwnlkpgws k 4-uhpwuh 7-ukqubkunwih LED nhuthih
$hahulul, hul LY. 15.4-mu upjbdwwnhl nbupp: Pusybu kplnwd
D1

D2 3

s —
o —

F
{ 1 |
12 1 10 9

dddd

[ ]
3' 4 5. 6

| |
D

dp C G D4
Uy. 15.3

|—
1

I

= —t—

wjuwnnkrn pninp thokph A, B, G, D, E, F, G, DP Jtwntpp dhugdws ki hpwp,
pugunnipyudp pinphwimp Yhnkph' D1, D2, D3, D4 (LY. 15.4): Lubh np
gutjugwé uhp vhugubint hwdwp withpwdtswn k nEjudupt) punhwinip
Jtwnkpp, hull puw dSpugpny httwpwynnp sk hpwlwbwugub], wyw pughwunip
Ewnbkpp tnybwbu wyhwp £ dhwgub) pyughtt ynpunkphi:

12 9
T DIG. 1 DIG2

o
o

b—n

DIG.3 T DIG4

AAXTAAAIIAMM7M11MMM4M3LGITITIIII
e|F|cpbAA|B|Cc|D|E|F |G PPDSDBIA|B|C|D D# DA

m
-
2
>
w
o
o
m
n
%

174211053

Ub. 15.4

Uniubtwp 04, (False), yuhwtw thop, hulj 59-n (True) Jubgwwnyh,
pwih np wnwubkughwjubph wwppbpnipniup Yihuh 0: Upbdwjhg twb
tplnwd E, np htwpwynp sk quhwuwlh Yypu quunlpt] dhwdwudwuy
Epynt Jud wydbh mwppbp pybp: Mughpp (nusknt hwdwp wuhpwdbown k,
np Ukl pyhg Uniuhtt wignidp nmbnh nitkbw owwn wpwq, wjuybu, np
wnwowliw nbkunnuljut pwpluwip (wspp shwuguh pwppenidp tjunk):
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Juunuwpbip hwdwywunwupwt dhugnidubpp whwnqupduyhtt thnpuw-

YEpwhsht b Spugpuynplp wyt:

)

P0.0
|1 PO
P0.2
| ! P03
P0.4
|| P05
P0.B

—

P0O.7

P1.0
[l P11
P12
|1 P13
PFIO
[l +25v
+5V

% GND

-

I o i i i

3231300/ TTH2524232221 2019 18 17]

[0

alal

1 2

5 ——

LY. 155

Ul 15.5-nmud wuunlkpyws tu LED pghuwbjh dhwgnudubpp NI USB
6009 uwpppht: Ul gnyuny dhwgwé bu pughwunip Yhwnbpp, hull gqni-
twynputpny’ A-G-u b dp-t: DAQ Assistant-ny ptuwnpkup 12 pyuyht bpk-
nny wnpubkp b wybjugubing quugqush huwdwywunwuput pwbwyny
Hdkuntbpp Junwbwbp LY. 15.6-mu wunltpgws nkupp:

File Edit View Project
> @ 10 | 15pt Arial Armenian

Operate Tools Window Help

MESIE R

mpme File Edit View Project Operate
9 T
A pHiO o P @M G %W

fstop

A B CDEF GdpDIDD30D4

go

Tools Window Help
15pt Application Font v | S

A P

data ; . L
[E DAQ Assistant

ul. 15.6

Opwgpuynpbup wytybu, np Epynt thobph dpw hukb Epynt tnwppbp
pl{hp‘ 11 2 (uly. 15.7): Front Panel-mid kpynt pytph hwdwp nitkup mwp-
ptp quiqqusttp, npuntn, punn munkph puuuwynpjudnipjul, Yniubuwp
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hwdwyuinwuhuwb pdbpp, huly pighwinip Yenkph hwdwp False dhwg-

Juws, True mpunyus:
B3 Untitled 9 Front Panel * - 8] x | B
File Edit View Project Operate Tools Window Help CTHm | Fle £t View Project Operste Took Window Help =
O & (@ M [15ptArial Armenian  ~ | S5+ Tov M) Searc 1 9 HIHTT & @ N § 95 wam s [15ptApphicationFant | $mel Searct a3 7
Siop D
ol dd o bbb | | ]
1(BC) D1 fakse o

A B CDEF GdpDID203D4

2AB0EG) D2takse  Hf0 OISR Yo IR1e)

nnnnnnnnnnnnnnn

vl. 15.7
Unwownpuip 1 - Opwgpuynpl] wytybu, np quhwbtwlp Swnugh
npuybu dudwgnyyg njuiikipp Yipgubim] hwdwlwpgsh dudwgniyghg:
Unwownpuip 2 - Opuqpuynpl) quypljjubwswih:
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16. Lwipnpuwninp wpjuwwnwip 4
Luyjjuyht gupdhyh nEjujwpnud

Ubkpuynidu pwjjuyhtt owipdhsubpp juyt Yhpwpnipmnit i qubg
wwppbp npnpukpnud, htswhuhp ki dkpblwphtnipynilp, wjhwohlin-
pintup, pdoynipjniup b wyjl: Lwjjuyhtt pupdhsubpp unynpuljub pwupdhs-
utiphg nwwppbpynud kb tpwunyg, np ny dhuyt htwpwynp b phjudupty
wunndwl wpugnipyniip, wy twb wnndwb wilynibp, wjuhipt' pnnnpp
npnpwiih dpnnipjudp (puyny) Jupbih E pppul) judwjuiub wilywb
Upw: Lpqws pwpdhsubph jupbnpugnyt wupwdbnptphg dkyp puyh
swtht £ jud twjwqugnyt wuljniup: NI USB 6009-h pyuyht Giptph
Uhongny nkljuupbkup htwnlju stepper motor 28byj-48 pwjjuyhtt pwpdhsp:

4. Orar.q:‘}

Coil 1
s g

1. Blue
Coil

4. Coil 1 (Orange)

.+5V (Red)
1. Coil 4 (Blue)

Y. 16.1

Ul 16.1-mud wuwnlkpyws £ owpdhsh $hghjuljuit b uppbdwwnhly nbkupp:
Uju punugws k snpu thwpnyputphg b upgws pytph hhippuljwunipjudp
wwywhnynid L wunyup: Swpdhsp nEjuduptint hwdwup wuhpwdton k
mduhli pynh ynpu pupbpp dhugty poprulEpahsh piught EpEpht, huy
+5U-p utnigdwt wnpnipht (LY. 16.2):

DAQ Assistant-h Uhgngn] pinnpnid klp snpu pwght wnpukpp npubu
Eptp, wjunithbnl, wybkjugubng tnyt pwbwlny Ebhdkunubpny
quibquép, junnwbwip LY. 16.3-md yuwnlipgws mbupp:
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i

PO.7
P1.0
|| P14
P1.2
[l P13
PFI D
| | +25v

+HV
I GND

2

[3231302923 272652524 23 22 21 20 19 18 17| |l
1o o o

{

. 16.2

8hljhg nnipu data quuqush guujugus Ejkdkunh Jepugpkup True
wpdbp b Shift Register-h dhongny ubkpunistup ghly: Ujunkn Ehdktwnh
thnjuounbnnid vnwbwnt hwdwp ogurnugnpsynid k Array pudihg Rotate
1D Array gnpshpp, hull wunyn unwbwnt hwdwp Shift Register-p:
Upmyniupnid plnplyny n-h 1 Jud -1 wpdbplbpp’ Ynibbkbwip LED-h True
wndbph nknuthnpunid nhyh dwp fud we, husp juwywhnyh owpdhsh wy
nt dwju wuwniyunp, hull 0-u Yhth nwnuph pbdhdp: Upwgnipjniup
ntjuupynid £ hwyundui dudwiwljh ogunipjudp:

= 1B Untitled 10 Bl lagram ] %
File Edit View Project Operste Took Window Help File Edit View Project Opesste Tools Window Help

> @n 7= L2 LR - ®

o 3 [Funning] =
A unning]
§o OO
stop_ n milliseconds 10 wait millisecands to wait

106" - A
STOP| =R ° 100 ’ﬁ B
amay ast n elements fisy H
EON el J EET .
DAQ Assistant

Ul 16.3
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17. Lwpnpuwnnnp wpjuwwnwip 5
Touchpad quuqush dpugpuynpnid

Ll. 17.1-h we dwunud wuwwnlbpjws b ubkbunpuwyhtt Juhwbwyh
(Touchpad) wbkupp, hul dwp dwunid npu upubdwnhl nkupp, npubn
jnipupwbsnip yndwly ubnutin] dhugimd b hwdwygunuwuuwb uniip

&

R1 R2 R3 R4 C1 2 G 4
PE P7 P6 PS5 P4 P3 P2 P1

. 17.1
unnht: Ophtiwly bph ubknubip 6-p, hpwp Yuhwgih R2 wingp b C3 uyniip:
Ujuyhuny, wignphpdp ntuh LY. 17.2-md wunljipjus wnbkupp: Ulqpnid
Ri-U muqupynud k True wpdtpukp, huly Ci-ii unwinid wju, htinn Ci-u k
nuquplynud, Ri-t” plnmbnud:

O00000000000000000000000000000000000000000Q00 L
R1 C1 C1 R1
R2 Cc2 c2 R2
R3 C3 C3 R3
R4 C4 Cc4 R4
0000000000000 00000000000000000000000000000Q00 0
Ul 17.2
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Ll. 17.3-nud yuwnlbkpywsé £ Touchpad-h vhwugdwt nnbkupp wbwinqu-
pYyuyhtt thnpuwtpuyhsht, npntin Touchpad-h mip jupkpp dhwgws tu
thnpuwtpuyhsh pyught wnpubpht: Ri-o Yihth P0.0-P0.3, hul Ci-u' P0.4-

P0.7:

87654321
oransvero-anCn>0
P EPReRfrasany?d

| [oPnopAANOCANORG, ||

& )

. 17.3

DAQ Assistant-ny Ri-h hw-
dwp wbhpwdbon L pluwnply
P0.0-P0.3 snpu pyuyhtt ynpunk-
pp npugbu bphp (Wokiny popnp
biptpp invert line), hulj Ci-h
hwdwp P0.4-P0.7 wnpunkpp
npybku Ununpkp (upkny pninp
Uniwnpbpp invert line): Ujtni-
htwnl puwnpkng Ci-u npybu
E1p, huljl Ri-t npybku dninp b
quuquénid wykjugubinyg hw-
dwyuinwuuowh pwbwlny
nwppkp Spughpp ymbkiw
LY. 174-nmd gnyg wpjud
wnbupn:

Upmyniupmid mukunud Eup
kpynt qubiqubbp row data b
col data, npnlip gnyg Lt tnwhu

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

@ |5

¢ " ssistal
DAQ Assistant5
> data

stop
nnnnnnnnnnnnnnnnnnnnn =

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Uly. 17.4

ubnu]wd Yndwlh Ynnpphtwnntbkpp: Ophtaly kpk Touchpad-h Ypw ubn-
Uklp A Un&wlp, Yniubkbwbp VY. 17.5-h wbupp I wnn IV umb: Quig-
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Justtph pudihg plnpkiny Search 1D Array qnpshpp hquuklp pupughl
True wipdtiph huntpup (Ynnpphtiwnp):
row data
3 DOPPsss0

col data

7 99900

L. 17.5

Ujunthbnl, wdkjugubing wnbkpunuwghtt mnuppbpny Epljswth quugqus,
Ybpouwmljut dSpwughpp, Yniuktw LY. 17.6-nd yyuwnlipyws nbupn:

B3 touch pad.vi Block Diagram * X
File Edt View Project Operate Tools Window Help

D@ @ N P 2 waB o[ 15ptApplicationFont v | 3ov dGav @D Sad 1 ?

. 17.6

Ll. 17.7-nud quulipdus b hwdwyuwwnwupwt Yndwljubph ubnd-
dwl nhypnid uinugdus wpdtpubpp:

1B touch padi - o x B touch padvi

File Edt View Project Operate Tools Window Help a File Edit View Project Operate Tools Window Help
e @n ? *E@Nn ?
stop. index of row  index of col & stop Index of row  index of col
o 3 3 2
row data row data
Fael 1 T B 7 0080 LLLY
resuft result
col data <ol data
A Com ) i # O T 7T TR
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18. Lwipnpuwninp wppjuwwnwiip 6
Myunpwdwjughtt ndhsh Spugpuynpnud (HC-SR04)

Udundwinwugws hwdwlwpgbpp wpwbg wnyhsubph twhwgskip
pudulwb pupny b, npny nhypbpnid’ Gnyuhul withap, pubh np Gpubp
hwdwlwpgh mkutuhjulwt qquyupuitpt o Zkpwdnpnipjut swhdwt
hwdwp ukpjuynidu juwt wnwppkp Enuwbwlibtpny wohimwnnng wnghsubp,
npnughg hwdwhuljh hwinhynd Eu  nyunpwdwybughtt wdhsubpp:
Nipunpwdwjtuyhtt mdhsubpp twpwnbujws tu thnpp hipwynpnipiniuubp
swihbint hwdwp: Zudwljupgh wojuwwnwtpp hhdtdws t Eunnlughuygh
uljgpniiph hhdwb Jpu. wju niquplnud E nyyunpuwdwjtughtt mgqnubowu b
punnitnid £ wpdwquipp: Quihbiny niquplws b vnwugus wqnutipwi-
Ukph Uhol phljws dwdwbwluhuinywsp npnomd Ewghsh b wqnuiipwih
nwpwédwbp unspunnuinn wnwpluyh vhol knwsd hknwynpnipiniun:

B ;m I

TRANS 1;
Distance

— I 1 — = —
10 us pulse us / 58 = distance (cm)

Y. 18.1

Uju jupnpuwnnp wphtwwnwiupmd LabVIEW dhowuwjpmd Spwugpu-

Unpkiip HC-SR04 unnytith nipnpwdwgiught ndhsp (Sku LY. 18.1):
Zudwlupgqu nith vhugdwi 4 Ynunwlunutp (PIN), npnughg Vss-u b
GND-u ubmigdwi hwdwp &b, hulj Trigp U Echo-li wqnublipwlh
niqupldut b pugnitdwt hwdwp: Trig PIN-ht viwnd 100y wnbnnni-
pruldp (+51) wqpuipwi hwdwlwupgp ghibpughnid t 40U2g hwgw-
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hunipjudp 8 wqnputpwl, hul] wunpunupdwsd wqnpubtipwbp unwbwnig
htwnn Echo PIN-h Jpw niukinud kup whgms dmbwwquphh wnbnnnipjniup
(LL.18.2):

BPuwtwiny Echo PIN-h {pw wqpuipwlh nlnynipmbp’ jupnn bup

--10us--

Trigger

Acoustic

Burst Sx40KHz

Reflected

Signal

Output of
ECHO Pin

Propagation Delay
Dependent on Distance

‘UY.18.2. Echo i Trig PIN-tpht wipynn wqpubpwibpp

hwoyl] phpwjuh hkpwynpnipniip pun htnbyw) pubwdlh.
S nhy = V xt:

Lwtth np wqnutpwip wiginmd £ phpwjuh hiknwynpnipiniuhg tplnt
whquud wybkh Gpiup dwbwwyuwph, wyw phpwjuh hEpwynpnipniup
npnpbnt hwdwp Sz, whnp E pudwuly 2-h
Vaxt

2
npunkn V; -t dwjtth wpwugnipinitb E onnid
Va= 340, =0.034) o,
Va* t(dy)
S=——

S =

>

~ 0.017 = t(/y))

LabVIEW dhowuypnid nijinpuwdwjtwghtt idhsp dpuqpuynpbiip NI
myRIO uwpph dhongny: Uwppp punugué b tpiynt Spugpuynpdut
hwppwlitphg Real Time i FPGA (Field Programming Gate Array): Opw-
gqpuynpkup FPGA dhowduypnid, pmth np gpuigyny dudwbwlwhuwn-
Jwép pujws b dhypnduypyuuughtt mhpnypenid: Uwppp httwpwynpnt-
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pntt £ wnwhu ubppbnul] wthpwdtown dpwghpp b oquuwgnpéby wjh
wnwig hwdwlupgsh: LY. 18.3-mud wuwnljtpjwsd E myRIO uwpph $nwn-
wunnltpp, huly VY. 18.4-nud wiwnqupyuyhtt tnunpbph b bjpliph dhug-

dwb hwugnygutph upbdwwnhl wnbuptpp, npnup pwdwidwsd Lu bpkp
Julpwpwtwljutph’ A, Bl C:

TYNOLL

’

=2
az
_‘>
=
[(—
=
m
z
=
“w

UY. 18.3. myRIO uwipph wpiwpht mnkupp

2” “Om P

»
A

PRIMARY >
SIGNALS 2

< =g
SECONDARY ; ‘z}’ E8
SIGNALS a o9

Ul 18.4. Ug Ynnunid A b B judpwdnpws hwuqniygubipt ki, huly
dwfu Ynnunud” C-:

Stnqunpbing vwpph withpwdhon Jupquynpnidkpp hwdwljupgsnid’
LabVIEW dhowjuypnid puwnpmid bup File pwdhuh Create Project...-p,

Junwtwip LY. 18.5-nud wuwnjipyus ywuwnnithwup: Ujuinknhg ptunpkp
myRIO/myRIO Custom FPGA Project-p  Next-n:
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3 Create Project o x

Choose a starting point for the project:
All Blank Project 7.
Templates Ta) Crestes a blank

Desktop -

myRIO

Robotics
Sample Projects %

myRIO Project 7=

kit. More Information

CompactRIO
Desktop
myRIO
Real-Time

y. This template uses code written with the

Next Cancel Help

ul. 185
Uppyniupmid junnwtwip LY. 18.6 wywwnihwp, npnkn wnweht

nnnnud bwhiwgsh wtmttt E, npp Jupbh £ thnthnjul] bwhipbnpbh
wijudp: Bphypnpy nnqmd bwjiwgsh wbnt b, huly Target pudunid’
dvhwgdwb htwpwynpnipiniubbpn:

Create Project ] X
Configure the new project: myRIO Custom FPGA Project

Project Name
Untitled Project 15

Project Root
C:\Users\YSU\Documents\LabVIEW Data\Untitled Project 15 =

File Name Prefix (Optional)

Target
Pl i Fll NI-myRIO-1900-03100935 (172.22.11.2)
lugged into USB [0 %]

O Connected over WiFi O
O Generic Target

O Specific IP Address or Hostname M
FPGA Personality
Default Supports general |/0, protocols, and interrupt. Learn more
/ \ b AU 1 | |
j\L 5/\. -I}[l . 0 x}&.v nu i o | e g 1IRQ
12 8 40 1 4 3 8 4 2 2 2 8
Al AO pio Button LED ACC PWM ENC SPI 12c UART IRQ
A
v
Back Finish Cancel Help

Ul 18.6
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Utnutin] Finish Yndwlp Junwbwbp VY. 18.7-mu wwunlbplws
wuwwnnthwbp, npntn tpimd Eb uwwpph pnnp pyuyhtt b whwnquht
Uninpbpl nt Eplpp: Lwtth np wthpwdbsn b dpugpuynply FPGA dh-
ounjuypnid, wyyw ujknp k VI uinbindt) htg wyy dwunud’ LY. 18.8: Uwnkin-
Stnig htinnn Spugpuynpbiip wyny VI duynud:

2l

!
File Edit View Project Operate Tools Window Help

£ Ultrasonic projects.lvproj * - Project Explor..  — [m} X

File Edit View Project Operate Tools Window Help
[hSe xbOX||SR| & 1

Items  Files

= ). Project: Ultrasonic projects.lvproj A
= § My Computer
| @ @ Project Documentation
%' Dependencies
L% Build Specifications
@, NI-myRIO-1900-03100935 (172.22.11.2)
5 B Chassis (myRIO-1900)
= FPGA Target (RIO0, myRIO-1900)
Audio
ConnectorA
ConnectorB
ConnectorC
Onboard I/0
¥ Sub Vis
B 40 MHz Onboard Clock
i ) FPGA Main Default.vi
-4k ADO1DMA
i 4l ADIO DMA
I+ 4Ib AAI0 DMA
+lb AAO0DMA
Ik Audioln DMA
i 4Ib AudioOut DMA

AL AL AL AL A

. 18.7

Zupuwpnipjut hwdwp ptniptup Connector C judpuynpqud Gjptipt nu

Uniwinpbpp:

=]
| File Ede View Proiect Operate Tools Window Hele
3 Untited Project 15.proj - Project Explorer

’—Gm Edt View Project Operste Tooks Window Help

4 @ Project Documentation
% Dependencies
% Build Specifications
;- S, Ni-myRIO-1900-03100935 (172.22.11.2)
(ryRIO-1900)

flucse x XMW @&

z Rems  Files

" B Project: Untitied Project 15.vproy ~
é + W My Computer

§-§8 Connectush Select Execution Mode »
5 @ Connectord

4 @ ConnectorC RIO Device Setup...

@ @ Onboard VO

& SubVis s 4

By 20MHz Onbourd Clock | Find Project items..
B FPGA Main Defoultvi

il ADO1DMA Amange By »
W ADIODMA Expand All
W AAI0DMA Collapse All
W AACODMA
i Audioln DMA Remove from Project
i AudioOut DMA Rename... .2
5 @ 1P Bulder T
%' Dependencies
& Buid Properties
R Maini
%' Dependencies |
. Build Specifications vl

Ul 18.8

L ol

Virtual Folder

Control

Library

Class

FPGA VO

FPGA Base Clock
Register
Handshake

Component-Level IP
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Ul. 18.9-nud wuwwnlkpdws E wmyhsh dhwgdwt nkupp, npntn 5V-u b
GND-u dhwgynid ki uwpph unwwnhl wnpmipht, hull Trigger b Echo
wqnuibiywbbtpp huduywnwuwiwpup DIOO-hi b DIO1-h:

|1

§ TMW;

B+ 01+ %0 1 23 4 8

A0 —
] ﬁ J g

0

=
O
AU AUDIO

ouT

Ul 18.9

Ulgpnid Trigger-h hwdwp ghubpwugubup wqnutipwtt DIOO-u Gjpht:
Opwghpp Ypungnith vy. 18.10-mud yuwnlpdwsd mbupp:

File Edit View Project Operate Tools Window Help
[15ptAppIicationFont - | o~ Tlov Gbv Ba

P> & @

0000000000000 00000000000000000a0

s

cHE

I
,‘,,II_,DH.I'II ConnectorC/DIO0®

ha

EHE
|l
E--“II!DM ConnectorC/DIO0®

0000000000000 00

0000000000000 00

stop

L. 18.10
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Connector C-h Uuhohg piinptip DIOO wynpunp b Uljuhh ogunipjudp wjh
nbnuthnjubip hwdwwywnwupmt VI-h dbke, hulj dwdwbwlp Jhpgubkip
Timing pudhg b puwnpkup Uiy (uvy. 18.11):

00000

Lt ol ¢

1. 18.11

Ujuyhuny, utnwugynid k LY. 18.2-h Trigger mqnuipwitip, hulj Echo Pin-
h wqnubpwihg t dudwbwlp vnwbwnt hwdwp wihpuwdbon E qpuigt)
huwniuh wlnnnipniip ¢ = t, — t; (LY. 18.12):

I

ECHO Pin ¥
Propagation Delay
Dependent on Distance
Y. 18.12
Ujuyhuny, Yykpotwu dpwghpp Yniubuw ‘U 18.13-nud wuwwnlkp-
Jwd wnbkupp: Uy punugus b tpynt ghljtphg, npnughg Ukyp Trigger

File Edit View Project Opeate Tools Window Help

> & 15pt Application Font ~ | Sov T+ D~ o

|f1> Echo

& | [
B |2
gl | L g5
7 A
i 3 5
vV R o

stop

Ul 18.13
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wqnuibpwlh gqhubpugdut hwdwp  hul dnup Echo wqnuibipwih
gpuiigdwt b Uywljdwi:

Spudwpwbiwlub 3> [©> Ukd b thnpp gnpshplbiph pinphhy gpuiti-
gnud Gup kplph U quypkgph dwdwbwlubpp, hulj whtpuppuyh
dudwtwlp gqpuugkint hwdwp Ytpgutup Timing pwduh Tick Count
qnpshpp plunplyny ulp] (LY. 18.14): Ul 18.15-nud wyunlkpjws E Case
Structure-ukph False kotiph dhwugnidubipp:

nnnnnnnn Q Ses »wC/DIOT
Programming » ps =
=] HE = - False ~
Structures Array Cluster & i
= & 5 ]
AT |
Nomerc Bockan  Compadson =
] e B
Timing
Timing Tick Cour
e @ & | [l
- op Timer Tick G

Ul 18.14 Ul 18.15

FPGA hwppwlhg njjujutpnh ghtwdhl vnugdutt hwdwp Real Time
pudunid untinstup VI: Ujunthtnl Jtpohtihu Block Diagram-nid pinpkup
FPGA Interface-p h Jtpgubkup Open FPGA VI Reference, Read/Write Control
1 Close FPGA VI Reference qnpshpubpp (LY. 18.16):

<1 FPGA Interface Data Communication

on
(=0 E‘ ontrol & Simulation
3

ite Invoke Method Close FPGA VI Add
Reference

B
Open FPGA VI Read/Wri
Reference Control

Fe [ =5 & o (B

Dynamic FPGA FPGA
Interface Cast Dynamic

Interfé

Scaling Simulation Peer To Peer Advanced

L
b

S
yryvryvrvrvrvw

ace Open Dynamic FPGA Desktop P
Bitfile Reference ecution Node

»
4
»
>
»

Ul . 18.16
Opwghpp Yniuktw LY. 18.17-nud gnigunpus wnkupn:
Npuntkn FPGA Target RIOO-u puwpbtup hbwnlbjw; Ybkpwy. hp Jpw
ubnubny UQupyh we Yn&wlhp plwnpkup Configure Open FPGA VI
Reference... il plinphkitip hwdwwwwnwuhuwb FPGA VI $uyp OK-h dhongny

81



E¥ RT Main.vi Block Diagram on Untitled Project 16.lvproj/NI-myRIO-1900-03100935 *
File Edit View Project Operate Tools Window Help

D& N P 25 wa@ 7| 15ptApplication Font ~ | Sov av A9~ ag

Open FPGA VI Reference
Read/Write Control Close FPGA VI Reference

(]
Lo/ Distance cm
~{PDBL |
FPGA Target b _/
RIOO stop
==

Ul 18.17

(UY. 18.18): Read/Write Control-hg puwpkup x —y thnthnpawluip, wyunt-
htnl wjit puquuyyunltyng 0.017 hwunwnniing junwbwbp swihyng
htnwynpnipiniup ud-ny:

Vi Prejest Operste Took W Fep
W G 8 o o [Gpdplmontors + | Tor G G0+ Sa

B [P ep— x
5

=, ] ® B Specifenion q_-
| Ve B e - & FPoA clm 1

Description and Tip...
akpoint

Ul 18.18
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19. Lwpnpuwninp wpjuwinwip 7
Udwhnnipuyhtt dnpniynid

dJudwiwlulhg Juwh hwdwlwupgbpnid nyjuikph thnpowtgdwb
hwdwp Juwninnt hwnlnippiutbpht wopwdl] hwpdwpuwgbn wqnu-
wowbttp dtwynplnt hwdwp Juunwpynd £ dopnynud: Ungniynudp
pupdphwdwpught (4pnn) hwpdnbhly wqquiswih npbt wwpudbnph'
wdyhnnigh, hwdwpniput jud thnih thnthnpunid £ hudnpdughn
(qudphwdwpiught)) wqpuupwmh opkupny: Gpt hudnplwughnt wqnu-
tpwh opkupny thnthnpuynud E Ypnnh wdwyjhnnigp, wyt wbdubnd Gu
wy humnudngmpjws wqnubpwh, huly Ungoidwi nkuwlp wduh-
nniqujht, Gpb thnthnpynud £ hwdwpunipiniup, hwdwhiughty, el thoyp,
thniughl: Updws Udnpnijdwt tnutwlubphg wdktwyupgp wdwjhwnnt-
nuyht Unnpniynudu k:

Uju jwpnpuwuinp  wpppwwnwbpnid  Yphnwpybktp  wdwyhnniqught
Unpnidwt hpwjwbwgnudp LabVIEW dhowjwypnid:

Yhgnip mbkup m(t) dngnuynn (hu$npuiwghni) b c(t) Ypnn wqnu-
lpwlilikp (Sku LY. 19.1 Ll 19.2):

m(t) = A,,cos(wy,t), c(t) = A.cos(w,t)

B I
Naiiims

Message signal m(t)

>
o

Carrier wave c(t)

U191 Uy 19.2

Udiugjhinniyudnnniyjus wqnubpwin §ihih
y(t) = Agcos( w,t):
Lwth np y(t) hwjuuwpdwb wdyhnningp ywhwnp £ thnthnpugh hudnp-
Udwghnt wqnuiywith opkpny, wuyw Ymbkbwip
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Ay = A, +m(t):
Stnunpkiny 4o-h wpdbpp y(t)-h wpnwhwynnipyui dke junwuglh’
y(t) = (A + Apcos(w t) )cos( wct):
Ujunthbinl pudwiting A Ach Jpu junwug]h

Cc

y(t) = A, (1 + i—mcos(wmt)> cos( w,t)

Am
A K,
npukn p-u Ynsynud | dnnnipdwits gnighy jud dnpniyjdwtt junpnipnit:
Npnotup wdythnninh dwpuhdw) b dhtthdw) wpdbputpp, bpp
cos(wpt) =1 Amax =Ac + Ap,
cos(wmt) = =1 Apgr =Ac+Ap:
Npnowlh dtwthnjun pyniiiiiphg hknn junwbwip
— Amax — Amin_
Amax + Amin.
Cpp Udnpnudwt  gnighsp thnpp L 1-hg, wwyw Juunwbwbp gqéwyht
Unnmunud (U 19.3):

Amp

W

Amplitude modulated wave y(t)

Ac+An

U1.19.3 U1.19.4

buly tpbk p -u UES E 1-hg, wmyyu Junnwgyh yepudnngniynud (LY. 19.4):

Udyjhuniquphtt dnpnynudp Jupbh £ hpwlwbwgul) ZabVIEW
Uhounjuypnid - hwdwljupgsughtt idwbwlydwb hengny: Block Diagram-muu
puwnpkup Express\Input b Simulate Signal qnpshpp (LY. 19.5): Sknunptinyg
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PE3IOME
AsToMaTH3aIMA HAYYHOTO SKCIIepuMeHTa B cpege LabVIEW

YuebHoe mocobre “ABTOMaTH3aIMA HAYyYHOTO OSKCIIEPHMEHTa B Cpefe
LabVIEW’ mOCBAIIEHO OMHCAHUIO cepuu J1abOpaTOpPHBIX PaboT, IpeHAa3Ha-
YeHHBIX [JIs TPOBeleHMs JAaOOpaTOPHBIX 3aHATHM KypcoB “ABTOMaTH3aLUs
Hay4yHOro dSKcmepuMmeHTa ¥ ‘IIpakTHKa aBTOMATHM3ALMKM HAYYHOTO DKCIEPH-
MeHTa” B COOTBETCTBUM C y4eOHOI mporpammoii pazuodusudeckoro axyb-
tera. [IpescraBieHBl WHCTPyMeHTapHil IporpaMMHON cpensl LabVIEW wu
0COGeHHOCTH paboTHl IIAKETOB, HCIONB3yeMBIX B JIaGOpaTOPHBIX paboTax.
ITpuBeseHo onucaHue HEOOXOAMMOTO SKCIIEPUMEHTAIBHOTO 000PYOBAHUS [JIs
IIpOBeJeHUs J1abOpaTOpHBIX paboT, a TaKKe eTaJbHO IIpeJCTaBIeH XOf,
Ka)XX/IOTO SKCIIEPUMEHTA.

B pykoBozcTBe OmMCaHbI IPOLECCHI MMIIOPTAa JAHHBIX B KOMIIBIOTED U HUX
00paboTKH, XapaKTepUCTUKM BBIBOAA [JAHHBIX C KommbioTepa. [IpezcraBien
IIpollecC aBTOMATU3AIIMK YIIPAaBIeHUs alllapaTypoil M IPOBeJEeHHSI OKCIepPH-

MEHTOB C IPUMeHeHHeM IporpaMMHOM cpeasl LabVIEW.
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SUMMARY
Automation of a Scientific Experiment in the LabVIEW environment

The textbook “Automation of a Scientific Experiment in the LabVIEW
environment” is devoted to a series of descriptions of laboratory work, which,
in accordance with the curriculum of the Faculty of Radiophysics, are intended
as a part of the laboratory classes of the courses “Automation of a scientific
experiment” and “Practice of automation of a scientific experiment”. The tools
of the LabVIEW software environment and the operating features of the
packages used in laboratory work are presented. Descriptions of laboratory
work are provided with the equipment for conducting them and the step-by-
step description of the experiment itself.

The manual presents the data import and processing in the computer. The
characteristics of data output from a computer, and the automation of the
process of controlling equipment and conducting experiments using the

LabVIEW software environment are introduced.
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