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BBEOEHWVE

O[LHVM Y3 rNaBHbIX (HaKTOPOB BHEAPEHNS CPeACTB BbIMUCAUTENbHOW
TEXHUKN BO BCe C(epbl Haleild XU3HU ABNAETCA YBenyeHue
npo6NeMHON OPUEHTMPOBAHHOCTMW 3TUX CPeacTB. Hanpumep,
MY3blKaHTbl-apaHXWPOBLLMKMA NOAYUYUIN BO3MOXHOCTb 06LaThCA C
KOMMNbIOTEPOM He B TepMMHax abCTPaKTHbIX SA3blKOB
MpOrpaMmrpoBaHus, HO B NPUBbLIYHLIX UM TEPMUHAX HOTHOW rpamoThl,
Oyxrantepbl ¥ 3KOHOMWUCTbl - B TEPMUHAX METOAWKMW YynpaBfeHus
(hMHaHCaMK NpeAnpuUATMS, BepPCTaNbLMUKKA - B TePMUHAX Me4yaTHOro
Jena v TaK fanee.

B cthepe TexHonoruii pa3paboTkn NporpaMmMHOro obecrneyeHns ata
TEHAeHUWA Bblpasunacb B BO3HUKHOBEHWUW Cpef BU3yanbHOro
nporpaMMupoBaHus. Hanpumep, nonynspHas cpega Borland/Inprise
Delphi no3BonseT nerko v NpocTo “HapucosaTb' BHELWHWUIA MHTepdelic
C0O3aBaemMoii MporpaMmsbl, a ONUcbIBaTb B TEKCTOBOM BUAe TpebyeTca
NNLb anroputm ee paboTsbl.

[JanbHelwmnm passutmeM Maen BU3yasbHOTO MpOrpaMMmpoBaHus
ABMNACL KOHUENUMs rpaduyeckoro nporpaMmMmupoBaHus,
npegycmatpuBatollas "pucoBaHue" BCeli NPOrpaMmbl LLENIMKOM.
Oco6eHHO MHOro nNpeMMyLLecTB peanns3auus ugen rpaguyeckoro
nporpaMmupoBaHus faet B 06nact SCADA-cucTeM (OT aHrIMIACKOTO
Supervisory Control And Data Acquisition - ynpaeneHue cuctemamn v
cbop faHHbIX), MOCKOJIbKY NO3BOJISIET COM1aCoOBbIBATL B paMKaxX eUHOI0
NPOrpaMMHOr0 MpOeKTa TPY PasNnyHbIX rpauyecknx Hotauum: 1)
A3blK  CTPYKTYPHbIX U  (YHKUMWOHaNbHbIX CXeM; 2) £3blK
NPUHLMUNMANBHBIX CXeM; 3) A3bIK CXeM anroputMoB (6/10K-CXeM).

Hanbonee nocnefoBaTenbHOe M yAaqyHOe OTPaXKeHMe KOHLEenumm
BU3yaNlbHOro U rpaguyeckoro nporpammuposaHmus SCADA-cMCTEM
Hawnn B paspabotkax gupmbl National Instruments - nmakertax
LabWindows n LabVIEW. [daHHoe nocobue npefcTaBnseT coboi
KpaTKoe onucaHne BO3MOXHOCTeR cuctembl LabVIEW, cHabeHHoe
00/IbLLINM KONIMYEeCTBOM NPUMEPOB.

Mocobre NOCTPOEHO NO MPUHLMMY "OT MPOCTOr0 K CAOXKHOMY".

B nepBom pasgene 06CY>XAar0TC OCHOBHbIE MPUHLMUMbI CTPOEHMS
N (PyHKUMOHMpOoBaHus LabVIEW.

BTopoin pa3gen npeacTaBnsieT coboii Noapo6HOe PYKOBOACTBO MO
CamMOCTOSITeNTbHOMY CO3AaHuto npocTenwmx LabVIEW-npunoxeHuia.



TpeTnii 1 YeTBepTbIli pa3fensl MOCBALWEHbI 60/ee rny6okomy
OnuncaHnio 6a30BbIX MEXaHN3MOB, MO3BONAOLLMX CO3LaBaTb BHELLHWI
Nnonb30BaTeNIbCKUN NHTepeiic 1 onucbiBaTb anroputm paboTbl
LabVIEW-npunoxeHuid.

B naTom pa3gene paccmatpmBarOTCA HEeKOTOpble pacLUVpeHHble
BO3MOXKHOCTM LabVIEW, no3sonawouwime co3gaearb, TECTUPOBATL U
OT/IXKMBATb C/IOXHbIE NPOEKThI.

HakoHeL, B LLIECTOM pa3/esie pacCMaTpyBaeTCs KOHKPETHbIN Npumep
ncnonb3osaHus LabVIEW.

ABTOp VICKPEHHe HafeeTcsi, YTo Nocobrie NMo3BOSIUT HAYMHAIOLLMM
LabVIEW-nporpammmucTam noAyuuTb HeoOXoAMMbIe UM
nepsoHayasibHble 3HaHUA W O0BMajeTb 6a30BbLIMU YMEHUAMWU MO
n36paHHON Teme. HenocpeaCcTBEHHO Xxe Nocobue afpecoBaHo CTyAeHTam
CamapCcKoro aspoKOCMMYEeCKOro YHMBEpCUTETA MMEHW akajemuka
C.TN. Koponesa (CrAY), n3yvarowmm Ha (hakynsTeTe UHPOPMATUKN B
pamMkax cneyuansHocTn 220200 "ABTOMATM3MPOBaHHbLIE CUCTEMbI
06paboTKN MHOopMaLUn 1 ynpasneHns" Kypcbl "CUCTEMbI PeasibHOro
BpemeHKn", "OCHOBbI aBTOMaTU3aLMK 3KcneprMeHTa", "lMporpammHble
cpeactea ACHI™ m "lMpoektnposaHne ACHU".

VH(opMaLMOHHOA M MeTOAMYECKO OCHOBOW AN AAHHOIO
noco6us NOCMYXXUN NepeBos, Ha PYCCKUM A3bIK psfa TOMOB (DMPMEHHOIA
AoKyMeHTauumn National Instruments, BbINOMHEHHbIA B 1996-98 rT.
rpynnoii cotpyaHukos CICAY nof HenocpeACTBEHHbIM PYKOBOACTBOM
60/1bLLIOro 3HTY3MacTa LabVIEW foueHTa Kadeapbl MHOPMALMOHHBIX
CUCTEM W TEXHOMOIMIA HbiHe NOKOMHOro B.W. OpuuieHKo, KoTopomy
NpyYHag/Iexana naes HanucaHus nogo6Horo nocobus 1 KOToporo asTop
CUMTaEeT CBONM YUUTENeM.

Takxe aBTOp CYMTaET CBOUM [JONTOM BbIpasuTb MPU3HATESILHOCTb
JPYroMy CBOEMY YUUTENHO - 3aBeAytoLLeMY Kade4poi MH(OPMaLMOHHbIX
TexHonoruii CrAY, 3acny>KeHHOMY pabOTHWKY BbICLUENA LUKOMbI P®.
npogeccopy C.A. MMpoxopoBy 3a NOAAePXKKY MPU CO3LaHUN AaHHOro
nocoo6ms.

ABTOp BbIpaxaeT 6narogapHocTs [.C. JIexXuHy 3a paf LeHHbIX
3ameyaHuin 1 Npes/ioKeHWi, BbICKa3aHHbIX B MpoLecce (hopM1poBaHUs
KOHUENUMM nocoous.

Kpome TOro, aBTop cumTaeT CBOMM [JO/TOM C 6/1arogapHoOCTbIO
OTMETUTb NPAMOE M KOCBEHHOE y4aCTvie B (DOPMUPOBaHWM TEKCTa
nocobus crygeHtoB CrAY: O. bapblwHuKoBoW, H. KasapaakoBoW,
M. MapTbsaHoBa, P. ManupoBckoro u I. PeBAKMHOMN.



1. MEPBOE 3HAKOMCTBO C LabVIEW
1.1. Y10 Takoe LabVIEW

LabVIEW (Laboratory Virtual Instruments Engineering Workshop)
- 3TO cMCTeMa NporpamMMupoBaHns, paspabotaHHas (upmoit National
Instruments (CLUA) n opueHTMpOBaHHas Ha Co3faHvie MpUIoXeHui
B 00nacTM aBTOMaTM3auuMy Hay4yHbIX WUCCNeAOBaHWiA, yrnpasieHus
NPON3BOACTBOM W MPOMbILL/IEHHbIMX YCTaHOBKaMu 1 T.n. LabVIEW
Mo CBOMM BO3MOXHOCTAM nNpubAuMXaeTcd K CUCTEMAM
NnporpaMMMpoBaHna 00LLEro HasHadeHus, Hanpumep K Delphi. Tem
HE MeHee, MeXAy HUMMW CYLLECTBYET Psj B&KHbIX PasMunii.

1 Cuctema LabVIEW ocHoBaHa Ha MpuHUMNax rpaguyeckoro
nporpamMMupoBaHus.

2. Cuctema LabVIEW ocHoBaHa Ha npuHUMNax 06BLEKTHO-
OPVIEHTUPOBAHHOIO MPOrPaMMUPOBAHNSA.

3. Cuctema LabVIEW sBnseTcs npo6/1eMHO-OpMEHTUPOBAHHOI;
OHa NoAJepXuBaeT NporpamMMMpoBaHME MHOXecTBa [elCTBUMN,
cneumgmuHbix gns ACHW, ACY TI n ACYTT u peannsyeT KOHUeNUmo
BMPTYa/IbHbIX NPUOOPOB.

1.2. BupTyasibHble nprnbopsi B LabVIEW

Kaxpgas nporpamma LabVIEW npeactaBnsieT coboil OTAeNbHbIiA
BUPTYa/bHbI npubop (BIM), T.e. NporpaMmHbIA aHanor HeKOTOporo
peasibHO CYLLIECTBYHOLLErO U/IM BOOOPaXKAEMOr0 YCTPONCTBA, COCTOSLLNIA
3 ABYX B3aUMOCBS3aHHbIX YacTel.

1 JNlnyesas naHenb onucbiBaeT BHeWHWIA Bug BT n cogepxut
MHOXECTBO CPeACTB BBOAA MH(OPMaLMM - TaK Ha3blBaeMbIX CPeACTB
yrnpaB/eHuns, a TakKe MHOXECTBO CPeACTB BU3yanu3aLum NHHopMaLmm
- TaK Ha3blBaeMbIX MHAVKATOPOB.

Ha puc. 11 K nHAMKaTopam OTHOCWUTCS, Hanpumep, Tabno
"Measurement”, oTobpaxarolee paspagbl YMCNOBOr0 3HAYEHUSA
N3MepAeMOoil BeNIMUYMHbLI, & K CpeAcTBaM YMpaB/ieHUs - MON3YHOK
"Function", nepekntouatenb gvanasoHa uamepeHuii "Range" un
nepek/oyaTenb pexxuma namepeHunin "Trigger Mode".



Puc. 1.1. Nnuesas naHens B - aHanora uudgposoro Tectepa Fluke 8840A

2. Bnok-cxeMa onucbiBaeT anroput™m paboTsl B, Kaxabii BI, B
CBOKO OYepefpb, MOXET WCMOMb30BaTb B KAYECTBE COCTaBHbIX 4YacTei
Apyrue BI1, nogobHo ToMy, Kak no6as nporpaMma, HanmcaHHas Ha
A3blKe BbICOKOI0 YPOBHSA, UCNONL3YET CBOM noanporpammel. Takue Bl
HWKHEro ypoBHA 06bI4HO HasbiBatoTcA cy6BIM. Ha puc. 1.2 k cy6BIl
oTHocuTCcA anemeHT "Send DEMO™ - 3to BI1, HenocpeACTBEHHO
peann3yloLWnin onepaunuy No MNepek/OYEHUI0 [AMana3oHoB,
npeo6pa3oBaHMIO CUTHAIOB, FeHepaL i NopaspsaLHOro NpeAcTaBneHus
pesynbTara v T.M.



TakXe Ha PUCYHKE MOXHO OTMETUTb MHOTOYUCNEHHbIe
(PYHKUMOHa/IbHbIE 6/I0KK, WUrparolime ponb “3afHMX KOHTAaKTOB" Ans
O06bEKTOB /IMLEBOW MaHenn, - 3TO TaK Ha3blBaeMble TEPMUHAbI.
Kaxgomy TepmuHany o6s3aTeslbHO COOTBETCTBYET KakKol-nnbo
WHAWKaTOP WM CPEeLCTBO YNPaB/EHWs, PacnoiOKeHHbIe Ha NNLEBO
naHenu.

BaXHbIMU 37ieMeHTamMy 6/10K-CXeMbl ABAAOTCA (DYHKLMOHANbHbIE
y3Nbl - BCTPOEHHble cy6BIl, aABnsdwowmeca yacteto LabVIEW nu
BbINONHAOLWME NpejonpeaeneHHble onepauny Hag AaHHbIMU.

[aHHble OT TEPMMHANOB K (PYHKLMOHaNbHLIM y3nam W Mexay
PasMYHbIMU (DYHKLMOHANbHBIMU Y31amy NepesatoTcs npyu noMOLM
CBA3eil, KOTOpble N306paXKeHbI Ha PUCYHKE PasHOLBETHLIMU NUHUAMM
Pa3NNYHOW TONLLMHBI.

HakoHeL,, pamka CO CKpYI/JIeHHbIMW YrnamMu, OrpaHuYuBaoLLas
rpynny COeANHEHHbLIX MEXAY COB0I TEPMUHANIOB U PYHKLMOHA/bHBIX
Y310B, - 3TO (PYHKLMOHaNbHbIA y3en 0coboro Buaa, ynpaenswoLas

CTPyKTypa.
1.3. icnonb3oBaHue LabVIEW

OO6bIYHOMY MO/Ib30BATENtO, KaK MPaBUo, NPUXOANTCS UMETb feN0
C YXXe FOTOBbIMMW, 3apaHee pa3paboTaHHbIMKU APYrUMK noasmu BII.
EmMy AoCTynHa ToNbKO NnueBas naHens B, B TO Bpems Kak 6/0K-
cxema BIM ckpbiTa OT ero rnas. Monb3oBaTeNlb CHUMAET Kakue-nm6o
MoKasaHusi, CNefUT 3a XOOM BbINOHEHNS KaKOro-HMbyab npouecca
WM [aXKe KOHTPOMMPYET €ro XOf, WCMoMb3ys CPeAcTBa YnpaBfeHUs
nepefHeit NaHenn - pyyku, TyMGAepbl, KHOMKU U T.M.

Haao o4eHb YETKO NpeacTaBnsaTb cede, uto Bl - 370 TONbKO MOAeNb
TeX 3/IEMEHTOB peaslbHOro Npubopa 1M ycTaHoBKW, KOTOpble ropaszo
NpoLLe 1 [eLleBne peasv3oBaTb B BUAE NporpaMmbl. Ho 419 TOro Ytobb!
BM MOXHO 6bl1I0 MCMOMb30BaTh KaK peasibHblii 3aMeHUTeNlb KOH-
KpeTHOro ocuminorpaga unm pacrnpefesimTenbHoro Wwmuta, Heobxoanumo
OCYLLECTBUTL CBA3b MeXJy 06bEKTOM (PU3NYECKOro Mupa (Hanpumep,
ynpaB/isemMoil TEXHONOTMYECKOW YCTaHOBKOW, cM. puc. 1.3) wu
nporpammoii BIM. 3ta cBA3b TPaAWLMOHHO OCYLLECTB/ISETCA NMPY MOMOLLM
CMeLmanm3npoBaHHbIX TEXHUYECKUX CPEACTB - JaTYMKOB, aHa/IoroBo-
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Inflow Rate (lbni/min)

Inflow Role History H—Mm

Current Level (ft)

a LBH (rt) Elapsed Tme (Mini
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Puc. 1.3. Mpumep B, npefHa3Ha4eHHOro
4N ynpas/ieHNs TEXHONOrNYECKUM NPOLLECCOM

UMMPOoBLIX N UMPpoaHanoroebix npeobpasosartenei, MHTephelicos
nepegayv faHHbIX U Np., 06pasyroLmMX B COBOKYMHOCTU KOMIJIEKC YC-
TPOWCTB CcBs3n ¢ 06bekTOM (YCO). Co0TBETCTBEHHO, BIT A0/MKEH NMETH
BbIXOZ Ha nporpammy (aparisep) 06CNyXXMBaHWUSA BHELLIHErO YCTPOCTBA,
ABnsloLLerocs Yactoto YCO (Hanpumep, Ha gpaiieep "13mepuTeNibHON
nnatbl", gpainsep kKoHTponnepa KAMAK. 1 1.n). O6bIYHO B pO/n Takoro
"CBA3YIOLLEr0 3BeHa" BbICTYMaeT (PYHKLMOHAMbHbIA y3en 6/10K-CXeMbl
BL unun cy6BI1, HeleKOMNO3MpPYeMblil Ha 6onee MeNnKne CTPYKTYpHble
cocTaBffAtoLLmMe. YacTo OH npeacTasnseT coboi parMeHT nporpaMMHOro
Kofa, paspaboTaHHbIin He cpeacTBaMu LabVIEW, a npy nomowm a3bika
Accembnepa nm Cu.

2. OCHOBbI PASPABEOTKWM BUPTYAJIbHbLIX NMPNBEOPOB

B fjaHHOM pa3fene Ha KOHKPETHbIX npuMepax OyayT pacCMOTPEHbI
OCHOBHbIE MOHATUA W MNpUeMbl, WUCNONb3yemble MpU pa3paboTke
cobcTBeHHbIX BIM cpeacteamm LabVIEW for Windows Bepcun 3.x.
MonyyeHHble B pesynbTare 3HaHUA Y YMEHWUS MPaKTUYeCKN MOTHOCTHIO
npurogatca npu pabote ¢ 60/ee CTaplwUMM BepcusMU cucTembl (Ha
MOMEHT HanucaHusa 3Tux cTpok ¢upmoi National Instruments
paspaboTaHa yxe Bepcus 6.0).
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Kpowme TOro, A 03HaKOM/EHMSA C NPaKTUYECKMMU npuemamu
paboTtbl B LabVIEW MoryTt 6ObiTb C YCNexom MCMosib30BaHbl [EeMOH-
CTpaunoHHble Bepcumn nakeTa. CyLecTBYHOT [iBa OCHOBHbIX OT/IMYMA
MEXAY AeMOHCTPaLMOHHON 1N NONHO(PYHKUMOHAIbHON BepCueil:

* C IeMOHCTPALMOHHbIMW BEPCUAMU NOCTaBNAOTCA "YKOPOUEHHbIE"
BEPCUW CTaHAapPTHbIX 6MbnnoTek BIT;

* [EMOHCTPAaLNOHHbIE BEPCUWN He MO3BONAKT LO/ITOBPEMEHHO
COXpaHATb pe3y/ibTaTbl paboTbl: BCe BHOBb CO3faHHble Bl fOCTYMHbI
NNWb B TeKyLlem ceaHce pabotbl ¢ LabVIEW, a nocne Bbixoga w3
CUCTEMbl OHW aBTOMATUYECKMN YAAIAKOTCA.

2.1. Pa3paboTka MOfe/ v LMpPoBOro TepmMomeTpa

MpegnonoXumM, YTO HEOBXO0AMMO U3MepSATL TemnepaTypy cpeabl B
3KCnepuMmeHTanbHOW Kamepe. MMetoTcs gaTtuymk TemnepaTtypbl
(Hanpumep, TEPMOCONPOTUBIIEHWE) U YCTPOWCTBO aHa/ioroBO-
UnpoBoro npeobpasoBaHns, KOHBEPTUPYHOLLEE HaMpsHKeHWe Ha
BbIXOAHbIX KOHTaKTax AaTunMka B €0 YMC/OBOe 3HayeHwue. MocTpoum
MOAeNlb YCTPOICTBa, BOCMPUHMMAIOLLETO U OTOOpaXKatoLero 3To
3HauYeHue.

LLar 1 3anyctuTte ycTaHOB/EHHYIO Ha BalleM KOMMblOTepe Bepcuio
LabVIEW.

MpumeyaHune. B gemoHcTpaLnoHHOM nakeTe LabVIEW for Windows Bepcuii 4.x-
6.X, MOCTaBNAEMbIX Ha Na3epHbIX KOMMaKT-AMCKax, cucTeMa pa3paboTku 3amyckaeTcs
wenykom no kHonke "Explore LabVIEW for your own applications” ("M3yunte paboTy
¢ LabVIEW Ha npumepe COGCTBEHHbIX NMPUIOXKEHNIA").

LLlar 2. YcTaHOBUTE KYpPCOP NPMMEPHO B LIEHTPE /IMLIEBOI NaHenu
(cm. puc. 2.1). LLlenkHMTe NpaBoii KHOMNKO MbILWN W yAepXXuBaliTe ee
[0 Tex Mop, MoKa He MOSBUTCA BCM/biBalOlWMe meHwo "Controls”
("CpeacTtBa ynpasneHus™). Bbi30B BCM/bIBAKOLLENO MEHKO MpaBoii
KHOMKOW MbIWKN - Hanbosiee NPesnovTUTENbHbLIA METOL CO34aHusA U
n3meHeHns 06bekToB LabVIEW.

MpumeyaHue. B LabVIEW Bepcuii 4.x-6.X BCN/blBAlOLLEE MEHIO COAEPXUT He
TEKCTOBble CTPOKM, & MUKTOrpaMMbl CO CTUN30BaHHLIMU WN306PaXKEHUAMMN.
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Puc. 2.1. Bug okoH nocne 3anycka LabVIEW
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War 3. MpogonxaiTe yAepXuBaTb MNPaBytd KHOMKY MbILK,
nepemeLLas CTpesiky Kypcopa Ha anemeHT "Numeric” ("Uucnosbie™), a
TaKKe Ha Ty NaauTpy, KoTopas B pesy/ibTarte 3TOro nossutcs (Cwm.
puc. 2.2). Korga Kypcop MbILLN NPOXOAUT Yepes3 KKAYH NUKTOrpammy,
MMs COOTBETCTBYIOLLErO 3/IEMeHTa MOSABNSAETCA B HUXKHEW 4acTu
nanutpbl. OTNYCTUTE KHOMKY MbIWW, KOrfa CTpefka OKaXeTcs Ha
nuktorpammMe "Thermometer” (“Tepmometp").

|300b| LLar 4. Ana n3MeHeHWA npenenos
0,00 N3MepeHns Ha WKane "TepmomeTpa':
TLU. * LLEMYKOM MO MUKTOrpamme WUHCTPY-
«J1-1 MeHTa MOMETKM (CcMm. puc. 2.1) BblIGepuTe
"I WHCTPYMEHT MOMeTKN (“'6yKoBKY");
I ) * IBX[b! LWENKHYB MO HWKHEMY npe-
[t11 Jeny U3MepeHnin Ha N306paxeHnn Tepmo-
MeTpa, MepeBeauTe €ero B peXuM pepaak-
TUPOBaHWUS;
Puc. 2.3. Mpumep 13- e 3aMeHuUTe cTpoky "0.00" Ha "70.0" u
MeHeHWs npefienos n3- HaXXMuTe Knasumwwy <Enter> Ha LMpoBOi
MepeHun KnaBuaType.

Taknm Xe o6pasoMm m3meHuTe "10.0" Ha "90.0". LabVIEW aBTO-
MaTU4YecKmn npomacluTabmpyeTt NPOMEXYTOUHbIE 3HAYeHUs Ha LUKane,
KakK rnokasaHo Ha puc. 2.3.

L) S MpumeyvaHne. B LabVIEW Bepcuii 4.x-6.Xx NUKTOrpammsl
Kb * W WHCTPYMEHTOB PacnonaratoTCs He B BepXHeli 4aCTW OKHA MaHenu, a B

B OTAeNbHOM OKHe. Ecnu 3TO OKHO He MpUCYTCTBYET Ha 3KpaHe, TO ero
. 0/ MOXHO OTKpPbITb, Bbl6paB B MeH "Windows" ("OkHa") nyHKT "Show

HD” Tools palette" ("MNMoka3aTb NaUTPy MHCTPYMEHTOB").

DKL LLar 5. Beibepute nyHKT "Show Diagram” (“lMoka3atb
6nok-cxemy™) n3 MeHo "Windows", n OKHO 6/10K-CXeMbI
CTaHeT akTuBHbIM. OHO Y)XXe COZEPXMWT ANA MHAMKaTopa
TeMnepaTypbl TeEPMUHaN B BUAe ABONHOIN0 OPaHXXeBOro
npsiMoyrofibHKUKa ¢ 6ykBamu "DBL".

OpaHXeBblil LIBET 3ape3epBMpPOBaH Ans 0603HAYeHMs CBs3el K
TEPMWHANOB, OMNEPUPYILINX C AaHHbIMW BELECTBEHHOro TWMa.
Mcnonb3ytoTes cneaytolye LUseTa Ans pasinyHbIX TUMOB AaHHbIX:



* CUHWIA - AN Uenoro Tuna;

* OpaHXeBbIli - /19 BELEeCTBEHHOr0 TUMa,;

* 3efleHbll - 4N19 nornyeckoro (byneBcKOro) Tuna;

* CUMpEHEBbLIN - A1 CTPOKOBOro TWNa;

* LiBET MOPCKOW BOJHbI - A1 TUNa "ums ainna’;

* TEMHO-CEpbI - AN TUna "MaeHTUPUKATOP OTKPLITOro dhaina";
* KOPUYHEBbIN - AN KOMBUHUPOBAHHbIX TUMOB.

bykBbl "DBL" yTOUHAIOT, YTO TepMUHaN OMNEpUpyeT C BELLECT-
BEHHbIMW AaHHbIMW [ABOIMHOW TOYHOCTM, C AaHHbIMK Tuna “double”.
Takke UCNONb3yTCA Cregyrowme abbpeBmatypbl 418 YTOUHEHUS
YNCNOBbIX TUMOB AaHHBIX:

* SGL - ans BewecTBEHHbIX AaHHbIX OANHAPHON TOUYHOCTY;

* DBL - ans BewlecTBeHHbIX AaHHbIX ABONHON TOUYHOCTY;

* EXT - ons BewlecTBEHHbIX JaHHbIX MOBbILEHHON TOYHOCTY;

* 18 - AnA LenblXx BOCbMUOWUTOBBIX JAHHBLIX CO 3HAKOM;

* 116 - A4 UenbIX WecTHaALAaTUONTOBBIX AaHHbIX CO 3HAKOM;

e 132 - ans uenbix TPMALATUABYXOUTOBLIX JaHHbLIX CO 3HAKOM;

* U8 - ond LenbIX BOCbMUOUTOBLIX faHHbIX 6e3 3HaKa;

* U16 - ansa uenblixX LWeCcTHaaUaTMOoUTOBLIX JaHHbIX 6e3 3HaKa,

e U32 - ona uenbIX TpuaUaTuaByXoUTOBbIX AaHHbIX 6e3 3HaKa;

* GSG - ANt KOMNEKCHbIX AaHHbIX O4WUHAPHOM TOYHOCTU;

* GDB - 411 KOMMNEKCHbIX AaHHbIX ABOWHOW TOYHOCTMK;

o GXT - And KOMNAEKCHbIX YMCEN pacLLUMPEHHOR TOUYHOCTW.

a w ar 6. [Ans nepemelleHNs 00bEKTa M W3MEHEHUs ero
pa3MepoB BblIGEpPUTE WHCTPYMEHT MO3MLMOHMPOBAHMSA

("cTpenouky™).

LLlenkHnTe no TepmuHany o6bekTa "TepmMoMeTp" IeBOW KHOMKOM
MbILLK, N OH OK&XKETCS BHYTPW LUTPUXOBOM PaMKU. Y epXKnBas HaXaTol
NEBYHO KHOMKY MbIlK, Bbl MOXeTe "nepeTalimTb" BblAENEHHbIA TaKnM
06pa3oM 06LEKT B NOBYH TOUKY MaHenw.

MpumeyaHne. HaxaB W y[epXKunBas HaXaToW NeBYI0 KHOMKY MbilWwKW. Bbl MOXeTe
BbIAENNTbL FPpynny pPSAOM pacnonoXeHHbIX 06bekToB. Kpome Toro, 0fHOBPEMEHHO HaXas
N yoepXuBas He TOMbKO NEBYIO KHOMKY MbllKW, HO U Knasuwy <Shift>, Bbl MOXxeTe
nocnesoBaTenbHO BblAENUTb MHCTPYMEHTOM MO3UMLUOHUPOBAHUS HECKONbKO OTAENbHbIX
00BEKTOB.

Y BepHuTech Ha NepeaHio0 MaHeNb W HaBeauTe (He Haxumas
KHOMOK MbILIW) UHCTPYMEHT NO3ULMOHUPOBAHNSA Ha OAWH U3 YI/I0B



n3obpaxeHusa "TepmomeTpa”. Korga yron “pasgsoutcs”, Bbl MOXeTe
Ha)XKaTb NIEBYHO KHOMKY MbIWN W, YOepXuBas ee, U3MEHUTb pasmepsbl
06beKTa.

MpuMeyaHue. VI3MEHEHWIO pa3MepoB MOAAAKOTCS MOYTM BCE OGBLEKThbI nepeaHeit
naHenu. Ha naHenu 6/10K-CXeM BO3MOXHO M3MEHSATb TOMbKO pa3Mepbl PamMoK YNpaBsioLLmnX

CTPYKTYP M HEKOTOPbIX CMELU(UYECKNX Y3NOB.

HaxaTtnem knasuwwm <Del> MOXHO yaanuTb BbleNieHHbI 00bEKT
nAn rpynny o6bekToB. BakHasd 0COGEHHOCTb: TepMMHA™ 06BEKTOB
NMLEBOI NaHeNn He MOryT ObiTb yAaneHbl U3 6/10K-CXeMbl. OHU
YHUYTOXAKTCS TONbKO BMECTE C NOPOXAAWMMU UX 06bEKTamu
NNUEBOI NaHenu.

BblgeneHHbIn 06bEKT MOXET ObiTb CKOMMPOBaH B Oydep npome-
XYTOYHOro XpaHeHWsi 1 BCTaB/fieH B /1060 TOUKe naHenu (CM. COOT-
BETCTBYHOLLUME MYHKTbI B MeHI0 "Edit").

BblgeneHHbIi 06beKT MOXET ObiTb Mpofy6nupoBaH, ecnu nepe-
MeLLaTb ero MHCTPYMEHTOM NO3ULMOHMPOBAHUS, OAHOBPEMEHHO Yaep-
XMBas Haxaron knasumwy <Ctrl>.

LLlar 7. CHoBa nepelignTe Ha NaHesnb 6/10K-CXEMbI, MPaBO KHOMKO
MbILUX BbI30OBUTE ManUTPy, BblbepuTe M pasMecTUTe Ha naHenu
cnegytowme 06beKThI :

4*31 e u3 nanutpsl "Tutorial” ("Y4ebHUK™) NUKTOrpammy 06bekTa
"Voltage Read" ("MCTOYHUK HanpsxeHus");

MpumeyaHwve. B sgeMoHCTpaLMoHHO Bepcun LabVIEW aTOT 06beKT MOXET Ha3blBaTbCs
"Demo Voltage Read" ("[leMOHCTPaLMOHHBIA UCTOYHUK HampsXXeHua”™), a naamTpa, B
KOTOPOI XpaHUTCS MMKTOrpaMma 06bekTa, MOXET HOCUTb HaMeHoBaHWe "Getting Started"

("Mepsble warn™).

231  « u3 nanutpbl "Structs & Constants” ("CTpyKTypbl K
KOHCTaHTbI") 06bekT "Numeric constant” ("Uucnosas
KOHCTaHTa");

* 13 nanutpel "Arithmetic" ("ApugpmeTnka") 06bEKT
"Multiply" ("YMHOXeHune").



BbibepnTe MHCTPYMEHT MOMETKN 1 OTPefaKTUPYINTE HOBble 0OBEKTI
CNneaytoLLmMm 06pa3om:

* BHYTPb 06beKTa "Huncnosas KOHCTaHTa" nomectmTe uncno 100.00;

* LLIeNIKHYB MPaBoii KHOMKOM MbILUKX Ha TepMUHaie "TepmomeTpa”,
BbI30BMTE MEHIO CBOWCTB 00bEKTA, B HEM MOC/eA0BaTeIbHO Bblbepute
"Show™" ("Tokasatb") n "Label” ("MeTka") U MHCTPYMEHTOM MOMETKMU
BHECUTe BHYTpPb MOMS METKW HauMeHOBaHMe 06bekTa (Hampumep,
natuHcKkMmu Bykeamu - "Temperature” unm pycckumm - “Temnepatypa™).

O6patnTe BHWMaHWe: B /1IEBOM BEPXHel 4aCTU OKHa Ha naHesnu
WHCTPYMEHTOB MMEETCA KHOMKa 3anycka npunoxenus LabVIEW. OHa
OAHOBPEMEHHO MrPaeT Po/ib MHAMKATOPA: NOKa BHYTPY Hee 1300pakeHa
pa3pyLueHHas ctpenka (cMm. puc. 2.4), npunoxerve LabVIEW He rotoso
K pabore.

Untitled 1 Diagram LU
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Puc. 2.4. OTeNbHble 06LEKTLI HA NaHenn 6/10K-CXeMbl

LLlar 8 Bblbepute MHCTPYMEHT CBA3blBaHMA (“KaTyLuKy").
MepemecTnTe "KaTywky" Ha 06bekT "Voltage Read". O6bekT
HayHeT MUraTb, NOKasbIBas, YTO rOTOB K CBA3bIBaHWIO. LLlenkHuTe
NEBOIN KHOMKOW MbILLK 1 "'3aKpenuTe” feBblii KOHEL, IMHUW CBS3W.

MepemeLaliTe CBA3b MbiLLIbHO B HAMPaBNeHNN 06bEKTA "YMHOXKEHNE" .
Bbl MOXeTe OpraHM30BbIBaTb Ha CO34aBaeMOM JIMHUW CBA3N W3TrKObI,



OCTaHaB/IMBAACb W LUeNKas NeBOM KHOMKOW Mbiwn. [epemectute
WHCTPYMEHT CBA3bIBaHWS Ha NIeBbIN BEPXHWIA yron obbekta "Multiply".
3T0 yron HayHeT mMuratb, CUTHaAU3Mpys O TOM, YTO Bbl MOXXETE
3aBepWwunTb coefMHeHMe. HaxMuTe NeBYyK KHOMKY MbllW ANS
""3aKpen/ieHns" NpaBoro KOHLUa MNHUN CBSA3N.

AHanornyHeIM 06pasom coegmnHnUTe 06BLEKT "UncnoBas KOHCTaHTa"
C NIeBbIM HMXHUM Yrnom obbekta "YMHOXeHue", a npasblii yron
06bekTa "YMHOXeHMe" ¢ TepMUHanoM o6bekTa “"Temnepartypa”.

O6paTuTe BHMMaHMWe: CTpefika Ha KHOMKe 3anycka Tenepb
"nenpasHa" - npunoxerHne LabVIEW rotoso K pa6oTe.

Mlar 9. MNepemecTMTECH HA /IMUEBYIO MaHesb W 3anycTute
CO3JaHHOE MPU/IOKEHWNE LLIENYKOM MO KHOMKe 3anycka. O6bekT
"ACTOYHUK Hanps>KeHna" creHepupyeT 04HO YMCNOBOE 3HaYeHWe
HanpsS>XeHUd Ha BbIXOAE HEKOero gatuuMka (Hampumep,
TEePMOCONPOTUB/IEHNS), KOTOpoe OydeT npomacluTabupoBaHo
YMHOXeHMeM Ha 100 1 0TOBpaXKeHO Ha IMLEBOV NaHenw.

LWar 10. B npaBoil BepxHeil 4acT¥ NULEBON NaHenun
pacronaraeTcs KsajpaTHOe Mofe, CoAepkallee 3aroTOBKY
MUKTOrpaMMbl co3gaBaemoro Br.

MpumeyaHve. B Mnagwimnx Bepcmsx AeMOHCTpaLMoHHOro naketa LabVIEW aTo none
MOXET He COAepXaTb HUKAKUX N306paKeHWA.

MepemMecTMTe Ha 3TO NOJME KYPCOP MbllUK, HaXaTueM MpasBoW
KHOTMKW BbI30BMTE BCI/IbIBAIOLLEe MEHIO U Bbi6epuTe nyHKT “Edit Icon™
("PepgakTupoBatb NUKTOrpamMmy™). Ha 3kpaHe nofBMTCA OKHO
rpamyeckoro pefakTopa, COAepXallee yBeNMYeHHOe WN306pakeHue
MUKTOrpaMMbl.

Vcnonb3ys cpencrea, NPUMepPHO aHaIoOTMYHbIe UCMO/b3yeMbIM
B pegaktope MS Paint (unm MS PaintBrush), HapwucyiiTe cBoii
COOCTBEHHbIV BapuaHT MUKTOrpaMmbl U HaXXmuTe KHonky "OK".

LLlar 11. MocTpoeHHbIA Hamy Bl sBnsieTca MoAenbio LpoBoro
TepmomeTpa. Apyrue, 6onee cnoxHole BI, 6yoyT ncnonib3osaTh ero B
KayecTBe cBoero cy6BIl. Mo aHanormm c npouegypamy nNporpamm,



File Edit Operate Functions Windows
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Puc. 2.5. CBs3aHHble 06beMbl Ha MaHeNN 610K-CXeMbI

HaMMCcaHHbIX Ha f3blKax Tuna Mackanb nam Cu, He06X0AMMO onwucaTb
BXOZHblE M BbIXOAHblE NapaMeTpbl NOCTPOEHHOro cy6BIT.

MoBTOPUTE HayasbHble AEWCTBUA, WUCNONb30BaHHble Bamu Ha
npeablayLuem Lare, HO BbIGepuTe BO BCM/IbIBAIOLLEM MEHIO MYHKT “Show
Connector” ("lNMokasatb coeamHUTeNb"). Kypcop MbILUKX aBTOMaTUYECKU
MepeKk/iloUYNTCA B PEXUM WMHCTPYMEHTA CBA3bIBAHMA (B PeXum
"KaTyLlKK™), a nosie NUKTOrpammbl OYUCTUTCS.

Icon Editor
f B Copy from;
a>> |TeTp QS
O s
LIA 1S Colors )
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AUndo”
25S Colors OK

Cancel



O6pa3zey, gna cny-
yasi eAUHC T BEH-
HOro napamMmeTpa

Puc. 2.7. Manutpa o6pasLios

MpaBoil KHOMKOW MbIWW BbI30BMTE B 39TOM MOJe BCMN/IbIBAKOLLEE
MEHIO 1 BblbepuTe NyHKT "Patterns” ("O6pasupl'). Ha akpaHe nosBuTcS
nanuTpa, cofepxkawias o6pasubl WM 3aroTOBKU [AN1S Pa3/INYHbIX
BapMaHTOB B3aMMHOI0 PacrofOXeHMst U ANS PasInyHbIX KONMYeCTB
BXOZHbIX U BbIXOAHbIX NMapameTpos cy6BIT (cm. puc. 2.7). Mpu aTom
Kaxfasa npamoyronbHag cekumsa obpasya npefHasHavyeHa Ana
accoLMMpOBaHMs C KaKUM-M60 BXOAHBLIM MM BbIXOAHLIM NapameTpom
cy6BIT.

Bblbepute 06pasel, COOTBETCTBYHOLMIA C/yYard eAMHCTBEHHOMO
napametpa (OH pacrnofiaraeTcs B JIEBOM BEPXHEM Yrny NaauTpbl), U
WeNKHUTe Ha HeM Kypcopom "KaTywku". BbibpaHHbIi 06pasel
MepemMecTuTCa B MycToe nose.

MpumedaHue. B cnyuae eUHCTBEHHOTO NapameTpa TPYAHO 3aMeTUTb Pasnyme Mex-
4y a6COMOTHO NYCTLIM MOJIEM 1 MOJEM, 3aMONHEHHbIM COOTBETCTBYHOLLMM 06pasLioM. B

Cnyyae fIByX, TPEX U GOJbLLEr0 KONMYECTBA NapaMeTPOB TaKUX TPY/AHOCTEN He BO3HMKAET.

MooyepefHO LWe/KaiTe KypcopoMm “KaTyLUKW'" No 06beKTaM IMLEBOM
naHesM 1 Mo pasnyHbIM CeKumsM obpasLia (B Hallem npumepe cregyet

\7



WeNKHYTb N0 06bekTy "TepMOMETpP" U MO eAMHCTBEHHOM CEKLMM
o6pasua). Cekumm obpasya, 419 KOTOPbIX YXe YCTaHOBNEHO
COOTBETCTBME, OKPaLUMBAOTCA B CEPbIN LBET.

Lar 12. CoxpaHute co3faHHbIl cy6BIl, ncnonb3ys nyHKT “Save
As..." ("CoxpaHnTb Kak...”) meHto "File" ("daiin™).

MpumeyaHne. B geMOHCTpauMOHHbIX Bepcuax naketa LabVIEW coxpaHeHue
cO34aHHbIX nonb3oBateneMm BIM n cy6BlT BO3MOXHO TO/MbKO BHYTpPU 6UGAMOTEKM

Mywork.LLB.
2.2. Pa3paboTka Mofenv TemrepaTypHOro MoH/UTOpa

MpeanonoXxmm, 4To TemnepaTypa B Halleli 3KCMepMMEHTANbHON
Kamepe W3MeHSeTCs AMHAMUYECKW, U HeobXOAMMO OTCNeXuBaTb U
0TO6paXaTb 3TO M3MeHeHMe. MocTpouM COOTBETCTBYOWMIA BI.

LWar 1 Cospgaitte nmueByto naHenb ans Hosoro BI.  LenkHuTe
NpaBoOi KHOMKOW MbIWW ¥ pa3MecTuTe na AULEBOI naHenn (CM. puc.
2.8):

* BEPTVKASIbHBIN NepekstoYaresb, Bblopas ero 13 nanmtpsl "Boolean”
("Nornyeckne™) meHto “Controls” ("Cpeactsa ynpasneHna™);

* 0kHO "Waveform Chart” ("[Junarpamma curHana™), Bbibpas ero u3
nanutpbl "Graph" ("I'padmka”).

Mpy NOMOLLM UHCTPYMEHTA NMOMETKI 03ar/1aBbTe UX COOTBETCTBEHHO
"Power" ("Bkn/Bbikn") n "Temperature History" ("MN3meHeHne
TemneparypsbI™).

Ecnv Bam He HpaBMTCS LIBETOBas ramma JIMLEBOV MaHenm
cosfasaemoro BI1, Bbl MOXeTe WM3MEHWUTb €e Mpu MOMOLLN
WNHCTPYMeHTa packpatumBaHums ("Kuctoukn™). LLenkHuTe npasoii
KHOMKOW MbILIN Ha TpebyeMOoM 06beKTe NULEBOI NaHesu, 3aTem,
YAepXXMBas KHOMKY HaXKaToi, BblbepuTe B LBETOBOM MasMTpe
(cm. puc. 2.9) >xenaemblil LBET U OTNYCTUTE KHOMKY.

LLlar 2. MepemecTUTECH HA OKHO B6/10K-CXEMbI U MPX NMOMOLLM
WHCTPYMEHTA MO3MLMOHMPOBaHWUA UCMPaBbTe MECTOMNOMOXEHWE

eTp



Puc. 2.8. Co3gaHne 06bEKTOB NepeAHeii naHenm

TEPMUHANOB, ecnn 370 Heobxoaumo. LenkHuTe npaBoi
KHOMKOW MbILUN NPUMEPHO NOCEPeANHE OKHA, B OTKPbIBLLEMCS
MeHI0 BblbepuTe MyHKT "VL.." ("BI..") n HailaMTe Ha aucke

Co3flaHHbIn Bamn paHee B "Ludposoli TepmomMeTp”.
Pa3mecTuTe ero B OKHe 6/10K-CXEMbI.
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Color: Q 1 More...

Puc. 2.9. LiBetoBas nanuTpa

LLar 3. 3amepsiemas TeMneparypa - AMHAMUYECKN N3MEHSOLLMIACS

npouecc. Mo3ToOMy Heob6xoAMmo, 4TOObl CO60P AaHHbIX C 0O0beKTa
BbINOMHANCSH LUKINYECKMN.

B nanutpe "Structs & Constants" ("CTpykTypbl &

fmral KoHcTaHTbl") BblbepuTe 06bekT "While Loop" ("Liunkn
While") n pasmecTnTe ero Ha CBO60AHOM y4acTKe OKHa 6/10K-

cxembl. [1pn nomowm MHCTPYMeHTa "CTpenoyka” yBenmybTe



pasmepbl pamKW 3TOro 06bekTa. Bblgenute COBMECTHO TpW paHee
CO3faHHbIX 00bEKTA W NepemMecTUTe UX BHYTPb paMku. CoeguHute
00bEKTbI MeXay CO60i, KaK NnokasaHo Ha puc. 2.10.

®parmeHT BI1, pa3melleHHbIi BHYTPU paMKu LUuKna, 6yaeT
LUWKINYECKWN BLINMONHATLCA 4O TEX MOP, MOKa Ha TepMuHaie ycnosus
3aBepLleHns He nosiutcs 3HadeHne JIOyKDb , creHepupoBaHHOe npu
nomMoLyn nepekntovarens "Bkn/BbIkn".

LLlar 4. Mepuog nTepawuii opraHN30BaHHOTO Ha NpeablAyLemM Lare
LMKNA 3aBUCUT Wb OT BbICTPOAENCTBMA KOMMbIOTepa. Heobxoanmo
CUHXPOHM3MPOBATL M3MEPEHUA B COOTBETCTBMM C OMPEAESIEHHbIM
BPeMeHHbIM pacnucaHuem, Hanpvmep, CHMMaTb MOKa3aHWA pas B
CEKYHLY.

Untitled 1 Diagram LU
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Puc. 2 10. BHeceHMe 06bEKTOB BHYTPb pamMKiy LMKna

Bbi6epute B nanmTpe "Structs & Constants” (“CTpyKTypbl ¥ KOHC-
TaHTbI") YMCNOBYKO KOHCTAHTY M yCTaHOBUTE ee 3HayeHue B "1000".

3atem B n«autpe "Time S Dialog” ( Bpemss n gmusnor™)
BblbepuTe 06bekT "Wait Until Next ms Multiple” ("Oxwpats,
NnoKa He nponget Tpebyemoe KOAMYECTBO MUINNCEKYHA™).
Pa3mecTnTe 3TW O0OBEKTbI BHYTPU pamKu LMKNa U COeLUHUTE
MeXay co0oM, Kak rnokasaHo Ha puc 2 11



LLar 5. Mepeigute Ha n1UEeBYHO naHenb BI, BbibepuTe "nanbumk”,
YyCTaHOBUTEe MepekntoyaTenb B MOM0XeHWe "BK/IOYEHO" U HXXMNUTE Ha
KHOMKY 3anycka. BN HauHeT paboTath, 0TOOpaXas B OKHe AuarpaMmbl
CUrHana KpuBYHK M3MEPEHHON TeMnepaTypbl. 3aBeplUnTb U3MEpeHus
MOXXHO, NepefiBUHYB MepeKkyaTesib B MOMN0XKEHNE "BbIK/IHOYEHO".

MpuMeyaHue. Ans NPUHYAUTENBHOTO NpepbiBaHNs PaboTbl NpMBopPa CAYXUT
e TaKKe KHOMKa "Stop", pacno/ioeHHas Ha IMHenKe NUKTOrpaMMm B BepXHei yacTu
OKHa. JTa KHOMKa aKTyaNbHa Ha 3Tane pa3paboTkn v 0Tnagku Brl. CyuiecTBytoT

peXxumsl paboTbl LabVIEW, B KOTOPbIX 3Ta KHOMKa HeJoCTYyMHa.

Untitled 1 Diagram

PIP

WH.YLALUMHLLMVSHATHYNULL HaLL Ka aaaaluHL 'Y HallasaanaHTT»

j Temperalure history!

L

W m o piman -w 1

Puc. 2.11. bnok-cxema Bl "MoHuUTOp Temnepartypbl”
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KHonka npepbl-
BaHnA paboT bl
npunbopa

) 3 . M M
Xe B AT 2 Y
rPowei j J Tfempeiature hislofylj

goo- . "

L



2.3. Pa3paboTka mMofenn aHanmsaropa TeMnepaTypbl

Korga n3meputesibHas MH(opmauus B pesynbTaTe BO3LEACTBUSA
Pa3NNYHbIX BANAIOLLMX PaKTOPOB OKasblBaeTcs “3allymieHa”, 06bl4HO
NCMOMb3YIOT  pas/InyHble METOAbl CriaXusaHus Bbl6OpPoK. Mogu-
(uumpyem co3faHHbIN Ha npedblaywiem atane Bl "MoHWTOp Temne-
paTypbl" TakK, 4TOObl OH OCYLLECTBAN CrnaXuBaHWe W3MepseMoit
BbIOOPKM METOA0M CKOJ/b3ALLEr0 CPefHero rno TpeM TOYKam.

LWar 1 Otkporite B "MoHUTOp Temnepatypbl" ¥ 3apaHee
COXpaHuTe ero nof ApyruM UMeHeM npy NoMoLmn nyHkTa “Save As..."
("CoxpaHuTb Kak...") meHto “"File" ("daiin").

3pt Lar 2. Mepeigute Ha OKHO O/1I0K-CXeMbl MU pa3MecTuTe B
weraas Hem cy6BIT "3-point average" ("Ckonb3slee cpegHee no 3 Tou-
Kam”) n3 nanmtpbl "Tutorial” ("YuebHuK").

MpumeyaHve. B femMoHcTpaunoHHoin Bepcun LabVIEW nanutpa MOXeT HOCUTb
HavmeHoBaHue "Getting Started” ("lMepsble warn”). TakXke B HEKOTOPbIX BapuaHTax
nHctannaumm LabVIEW cy6BIM "3-point average” MoXeT OTCYTCTBOBaTb. Bbl MOXeTe
C03/aTb ero caMmoCTOATeIbHO, Kak OyAeT 06BbACHEHO HUXKe (cM. M. 4.2.2).

LWar 3. LLenkH1Te NpaBoii KHOMKOW MbIWK, NOMECTUB ee
Kypcop TOYHO Ha NUHUWU CBA3M MeXay cybBIT "MoHuTop
TemnepaTypbl" 1 TepMuHanoM "l3MeHeHve Temnepatypbl’, U
BblOGepuTe B MOABMBLLEMCS MeHIO NYHKT "Insert” ("BcTasutb"),
afianblie nocTynaiiTe Kak 06bI4HO. B 3TOM C/lyyae BCTaBseMbli
06bLeKT byfieT aBTOMATUYECKN MPUCOEAVHEH K IEBOMY M MPaBoMy
"oTpeskam" MMHUM CBA3U. VIcnonb30BaB 3TOT NpuYeM, pasmecTuTe
B yKaszaHHO nosuuumn ysen "Bundle” ("O6beguHeHue™) u3
nanuTpbl "Array&Cluster” ("Maccus 1 knactep").

MpumeyaHue. B HekoTopbix Bepcusax LabVIEW nanutpa "Array&Cluster” ("Maccus
1 Knactep") pasgeneHa Ha gse: "Array” ("Maccus") u "Cluster" ("Knactep"). B atom

cnyyae 06bekT "Bundle" ("O6beanHeHWE") COLEPXMUTCA BO BTOPO U3 HUX.

Fffl Y3en "Bundle" ("O6beanHeHue") npegHa3HauyeH A4
00beANHEHNS HECKONbKUX NWHWIA CcBA3W (B TOM 4ucie U
Pa3INYHbIX TUNOB) B OANH 06LLMIA "Kabenb". 1o yMon4aHuMio OH
paccuMTaH Ha OfHY BXOAHYO CBA3b. Bblbepute "CTpenouky”,

HaBeauTe ee Ha HYKHWIA Npasblil YION y3na, JOXANTECh ero pas-



[BOEHUSA W, YAEPXKMBas HaXKATOlM NEeBYH KHOMKY Mbiwu, “Ao6aBbTe" K
Y31y BTOpoOi BxoA. Tenepb y3en "Bundle" ("O6begmHeHne™) cnocobeH
00beIMHATL B OAMH 00K "Kabenb" aBe CBA3N.
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Puc. 2.13. MognuULMpOBaHHbIA hparMeHT 6/10K-CXeMb

LLar 4. BbiGepuTe MHCTPYMEHT CBS3bIBAHUA U MOAUDULNPYITE
(hparMeHT 610K-cxembl BIM, Kak 1n306paxeHo Ha puc. 2.13.

LLlar 5. Mepeingute Ha OKHO MLEeBON NaHenn. Tenepb HEO6XOAUMO
chenatb Tak, 4ToObl Ha fmarpaMMe OHOBPEMEHHO OTO6paXkanncb
rpaukn AByx NPOLECCOB - UCXOLHOr0 W CrfiaxeHHoro. lomecTturte
KYpcop MbilWK Ha 06bEKT "M3MeHeHMWe Temmepatypbl” U HaXMUTE
npaByt0 KHOMKY MbIWKX. B nosBmBLUEMCA MeHIO BblbepuTe CHavaa
"Show” ("lNMoka3aTb"), 3atem "Legend" (“/lereHga"). B npasoi yactu
JnarpaMMbl CMrHana nosiBUTCS M306paXkeHne "'nereHpl”, NOSACHALLEN
1CNosb3yeMble B Avarpamme YCnoBHble 0603HauYeHUs.

MpumeyaHme. B HekoTopbix Bepcuax LabVIEW "nereHga” (B npaBoit 4acTtu)
0TOBpaXKaeTCs BMECTE C OKHOM AuarpamMMbl N0 YMOYaHWIO, TaKXKe Kak 1 MaanTpa CBOWCTB
(BHM3Y). [ins pa3pabaTbiBaeMbIX y4ebHbIX BIT pekoMeHAyeTcsa yaanuTb C MNLEBOI NaHeNn

n306paXKeHne NanuTpbl CBOMCTB.

BblbepuTe "cTpenoyky" u, Ncnonb3ys NPUMEPHO TaKyH Xe TEXHUKY,
Kak n B LLlare 3, go6aBbTe K "nereHae"” ewle oaHy MMHUI0. Mpu NOMOLLIN
"6YKOBKM" 03arnaBbTe Ha '‘nereHae" BEPXHIOK NUHMKO "Temperature”
("Temnepatypa"), a HWXKHIOO - "3-point average” ("CKosb3sllee cpegHee
no 3 toukam"). MNpy nomowmM "KUCTOUKN" M3MEHWTE LBETA IMHWNIA Ha
"nereHge” (Hanpyumep, Ha >XenTblli U rony6oid). MomecTTe Kypcop MblLn
Ha OfLHY W3 NUHWIA "NereHfpl” v NpaBoi KHOMKOM MbIlIN BbI30BUTE
BCM/IbIBAIOLLIEE MEHIO, B KOTOPOM BbibepuTe nyHKT "Point style” ("CTtunb
Touek"), a BCMed 3a 3TUM - KaKyr-H1byab hopmy "y3enkos". MoxeTe
TaKxKe n3MeHuTb “Line style” ("CTuib IMHMIN”) B 3TOM Xe BCMN/IbIBAIOLLEM
MeHI0. WMeliTe B BMAY, UYTO BCE BbIMOJIHEHHbIE BaMW Ha3HayeHUs
0TPa3ATCA Ha IMHUAX AnarpamMmmbl CUrHana.



> tempanlvi

File Edit Operate Window:

Puc. 2.14. Nuuesas naHenb "AHanusartopa Temnepatypbl”

Lar 6. 3anyctmute BIM n npoHabniogainte 3a ero pabotoi (cwm.
puc. 2.14). CoxpaHute Br.

2.4, Pa3paboTka moaenu npubopa, CreasLulero
3a NoBefeHVEM TeEMMNePaTypbl

MpeAnonoXnM, 4YTO HEOO6XOAMMO OTC/eXuBaTb MNOBELEHUE
N3MepPSEMOIA TeMMepaTypbl U NpeaynpeXxaaTs orepaTopa O NpeBbILIeHN
Hanepeq 3alaHHOro noporoBoro 3HadeHus (“'ycrasku™). TpPoAOMKNM
moanguumposaHme BI1, co3gaHHOro Ha npeaplayLiem aTare.

LWar 1 Ortkpoitte B "AHanusaTop TemnepaTtypbl" W 3apaHee
COXpaHuTe ero nog Apyrum MMeHem Mpu NomoLm nyHkTa “Save As.."
("CoxpaHuTtb Kak...") meHto "File" ("daiin").

4° LLar 2. Co3paiiTe Ha MLIEBOI NaHenn 06bekT Tuna "Cnob"
-< Q r ("Kpyrnaa pyudka"), BbibpaB ero u3 nanutpsbl "Controls"
("CpeacTBa yrpaeneHns™). PasmecTnte ero B OKHe naHenun nog
E Q Bblk1uatenem nutaHua u osarnasbte "High Limit"
("BepxHuin npenen'). BblbepnTte MHCTPYMEHT MOMETKU U
N3MEHWUTE Mpefesibl 3HAYEHUIA Ha LIKasie Py4Yyku Tak, Y4ToObl

OHW 06pa3oBanu nHTepsan ot "70" go "90".

Bbibpas "nanbuvk" BO Bpems pabotbl Bll, Bbl MOxeTe Bpaliathb
PYUKY, U3MEHASA reHepupyemble 06LEKTOM 3HaUeHNs. Takke Bbl MOXxeTe
ynpasfiaTh 3TUMU 3HAYEHWUAMM, LLeNKas Mo MasleHbKUM CTpesioykam



"BBepX" M "BHM3", PacnosiodXeHHbIM cfieBa OT LMMPOBOro Moss.
HakoHel, Bbl nmeeTe BO3MOXXHOCTb HanpsMyt BHECTU B LM(POBOE
rnose >XenaeMoe Y1MCNoBoe 3HauYeHue.

LLar 3. Co3gaiiTe Ha nnLeBOI NaHenn 06bekT Tuna "Round
LED" ("Kpyrnblii cBeTOAMOA™), BbIGPaB ero 13 nanmtpsbl “Boolean™
("Nornueckune"). PasmecTuTe ero B NpaBoi YaCTu IMLEBOI NaHeNu
n o3arnasbte "Warning™ ("MpegynpexxaeHue™). Mo ymonyaHuio
BCE NlOrmMyeckne 06BLEKTbI HaxoasTcs B cocTosHUM "JIOXKb".
Bblbepute "KUCTOUKY" W MOKpacbTe OObEKT B 3e/eHblil LBET.
"ManbunkKoM™ nepeknounUTe 06LEKT B nNonoxeHue "MCTUHA"
M NoKpacbTe 0OBEKT B KPacHbI LiBET.

LWar 4. Mepeiignte Ha OKHO 6/I0K-CXeM, BblbepuTe
WHCTPYMEHT MO3ULUOHMPOBAHUA W WU3MEHUTe pasMep y3na
"Bundle" Tak, 4YTobbl OH cofepXxan Tpu BXoa.

LWar 5. Cospaiite 06bekT Tuna “"Greater?" ("bonbwe?"),
BbibpaB ero u3 nanutpel “Comparison™ ("CpaBHeHue") wu
pasmecTuTe ero nog y3nom "Ckosnb3sllee cpegHee rno 3 Toukam".
Y3en "bonbwe?" BbINOMHAET CPaBHEHWE ABYX 3HAYeHWUiA,
MOJaHHbIX eMy Ha BXO[, Y BO3BPALLAET IOrMYeCKNiA pesynbTar.

Boobwe, B 6ubnuotekax LabVIEW copepxutca 6onblioe
KO/IMYEeCTBO Pa3HO06pa3HbIX (YHKLMOHAbHLIX Y3M10B U CEPBUCHbIX
cy6BI1. YTo6bl NonyunTb MHGOPMAaLMIO 06 MX Ha3HAYeHUN 1 CNocobax
CBA3bIBaHMA C Apyrumu BIM, He 06513aTeNbHO MMETb MOMHbIA KOMNIEKT
CNpaBOYHOM AOKYMEHTauuu. Bonbliytd NOMOLLb MOXET OKasaTb
BCTPOEHHas CUCTeMa MOACKAa3oK.

Mepesopg:
Bos3spauwaeT 3HayeHune "UICTUHA", ecnu x>y.

; *>v? XMWY AONXKHbI 6bITh OAUHAKOBOTO THUNA.
BcnnbiBawowaa onuna "CpaBHuTb arperaThbl”

r r?

Greate 3acTasndaeT beHKL[VI}O BO3BpawaThb
Returns TRUE ifx>y. x aridy mustbiy .-i ® AMHCTBEHHOE /IOrn4eckoe 3HayeHue.
of the same type. Popup option ‘m

"Con-ipate Aggregates" makes the
function return a single Boolean.



AKTVBUPYITE OKHO MOLCKA30K Npy nomoLy nyHkra “Show Help"
("OTo6pa3nTb noAckasky") B cucteMHoM MeHto "Help” ("lMomolyb").
HaBegute Kypcop MbIWKM Ha UHTepecylowmin Bac y3en 6/10K-CXeMbl
(Hanpumep, Ha "bonbLUe?") 1 3aePXNTe ero TaMm NPUMEPHO Ha CEKYHAY.
B okHe noackasok MOABUTCHA cnpaBoyHas MHGpopmauua o6
NHTepecytowem Bac y3ne (cm. puc. 2.15).

MpumeyaHne. B HekoTopbix Bepcusix LabVIEW akTuBaums OKHa MOACKa30K
npou3soanTcs 13 meHto "Windows" ("OkHa").

LLlar 6. BblbepuTe "KaTywKy" v MOCTPONTE COEAMHEHUS MEXAY
anemeHTamy 6/10K-CXeMbl, KaK nokasaHo Ha puc. 2.16.

Puc. 2.16. bnok-cxema BI1, cnefdulero 3a noBefleHMeM TeMnepaTypbl

Bo BpeMs BbIMNOMHEHUS CMOXHbIX COeAUHEHWUI Bbl MOXeTe
yhanaTb ()parMeHTbl CBA3eN, BblAeNMB X "CTpenoykon”. Mpun aTom
MHOrfa B OKHEe O/10K-CXeMbl OCTAlOTCA He3aMeTHble rnasy
obopBaHHble (hparMeHTbl cBfzel. BI, copepxaline Takue

"06pbIBKN”, ABNAOTCA HEPaboTOCMOCOOHbIMMU!

YT06bI 0UMCTUTL 6/10K-CXEMY OT "MIOXMX" (hparMeHTOB, BbibepuTe
B cucteMHom MeHio "Edit" (“PegaktupoBatb™) nyHKT "Remove Bad
Wires" ("Ypanutb nnioxue cBA3n") UM HOXMWUTE Ha KnaBuatype
coyetaHve Ctrl-B.



LLlar 7. CoxpaHute BI. INMepeinaute Ha MMLEBYHO NaHeb 1 3anycTuTe
ero. YCTaHOBWTE BpalLatolleiics PYYKON 3HayeHWe npenesbHOM
Temnepatypbl, paBHoe "85". lMpoHabntogaiite 3a pabotoir BT (cwm.
puc. 2.17).

£ TEMPCON.VI
File Edit Operate Controls Windows Text Help

‘'ower Temperature history

Puc. 2.17. Nuuesan naHens BI, cnepawiero 3a noefeHneM TeMnepaTypsl

3. OBbEKTbI NMLEBOW NAHENN
3.1. [Awvarpammbl 1 rpaukm
B nanutpe "Graph” ("Npagmka™) (cm. puc. 3.1) BCM/bIBAIOLLETO MEHIO

CoZlepXKaTcs HECKO/bKO Pas/IMyHbIX TUMNOB 06LEKTOB, NpeHa3HauYeHHbIX
AN 0OTOBPAXKEHUS YMCNOBLIX BbIGOPOK.



1 O6wekT TUNA "Waveform Chart” ("Ouarpamma curHana™)
0TOOpaXKaeT 3KBMANCTAHTHbIE YMC/OBbIE NOCNEeA0BATENIbHOCTM C
eAWHNYHBIM WaroM. TepmuHan o06bekTa 3TOro TuUNa,
pacnonaratumninca Ha 610K-CXeMe, MOXET BOCMAPUHMMATb
crefytoLime TUnbl AaHHbIX:
 cKanap (o4epeaHoin uneH psaa);

* OHOMEpPHbIA MacCcVB YMCMOBbIX 3HAYEHWUI;
» Knactep u3 N maccuBoB (ans oTobpaxkeHns N nnMHKUiA).

2. O6vekT TMna "Waveform Graph" ("Ipagumk curHana")
0TOOpaXXaeT 3KBUAWUCTAHTHbIE YWC/IOBbIE MOCNE0BATE/IbHOCTH,
npuyem abeumccy NepBoro oTcyeTa 1 Lwar no ocy abeumce MoxeT
3a/laBaTb MoNb30BaTeNb. TepMuHan 06bekTa 3TOr0 TUMa, pac-
nonararoLniica Ha 6710K-CXeme, MOXET BOCMPUHMMATbL crefy-
toLLMe TUMbI JaHHbIX:

* O4HOMEpHbI MacCUB YMCNOBbIX 3HAYEHWIA (B 3TOM Crydyae
npegnonaraeTcs, YTo Lar no wkane abcumce paseH 1);

* Kfactep M3 O4HOMEPHOro MaccyBa YMCNOBbIX 3HAYEHWUIA W
KOHCTaHTbI - BE/IMYMHbI Luara rno Lwkane abeumcc;

* KnacTep W3 O4HOMEpPHOro MaccuBa YWUC/IOBbLIX 3HAYeHWU K
[BYX KOHCTAHT: Be/IMYMHbI Liara no Lwkane abcumcc n ab-
CLMCCbl NePBOro OTCYETE;

* knactep 13 N BbILLEONNCAHHBIX MACCMBOB U/IN KacTepoB (414
oTo6paxeHns N N1HWNR).

3. O6bekT TMna "XY Graph" ("KoopauHaTHbIin rpaguk™)
MOXET 0TO6paXaTb rpadukv NPOM3BOMbHbLIX (B TOM uyMCne K
Heo4HO3HauHbIX) (YHKUMA. TepMUHan 06bLEKTa 3TOro TMNa,
pacnonaralwuiica Ha 6M10K-CXEME, MOXET BOCMPMHMMATb
CneaytoLime TUNbl AaHHbIX:

e KnacTep M3 ABYX MacCMBOB: MacCuBa 3Ha4eHMin abcumcc u
MaccuBa 3HaYeHWin OpauHaT;

e knactep 13 N BbILIEONUCAHHBIX KNacTepoB (415 0TOGpaXKeHs
N NUHWIA).

Mpumepbl TUNUYHOIO MCMNONbL30BaHNA 06beKTOB TNa "Waveform
chart" ("Onarpamma curHana™), "Waveform graph” ("I'paduk curHana”)
n "XY Graph" ("KoopauHaTHbIl rpaduk™) npusefeHbl Ha puc. 3.2.



4. O6bekTbl THMa "Intensity Chart" ("Auarpamma WHTEH-
cuHoctn") un "Intensity Graph" ("I'paduk MHTeHCMBHOCTM")
nofobHel obbekTam Tunos “"Waveform Chart" ("Anarpamma
curHana") un "Waveform Graph" ("I'paguk curHana"), u
OT/IMYAIOTCA OT HUX TOMIbKO TeM, YTO MO3BONSAKOT OTO6GpaxaTb
MOBEPXHOCTb 2-r0 NOpsAfAKa, MCMNONb3ys LBeT B KayecTBe
[ONONHUTENBHOW KOOPAMHATBI.

mEiiUH juylEYNIrS

10- 10-
0,5- 05-
0.0- 05-
0.5- 0.5-

410Q0 10

Puc. 3.2. Vicnonb3oBaHue rpadivkoB 1 gnarpaMm

Bce 00beKTbl MEPEUNCNIEHHBbIX TUMOB 06/1a4al0T 06LLMM HabopoMm
CBOWMCTB. [lOCTYN K ynpaB/ieHUt0 3TVMU CBOWCTBAMW OCYLLECTBNAETCS
Mpvi NOMOLLM BCM/IbIBAKOLLETO MEHIO, KOTOPOE MOSB/AETCA NPY HAXKATUM
Ha 00beKTe MPaBoi KHOMKM MbIWKW. 3TO MEHIO COLEPXUT CneaytoLme
MYHKTbI ¥ NOAMYHKTLI (CM. puc. 3.3):

1) Change to Control/Indicator - NepeknoUnTb 0OBEKT B PEXMM
CpeAcTBa yNpas/ieHUs UM WHAMKATOPa,;

2) Find Terminal - HaiiTm Ha 6noOK-Cxeme TepmMuHan, COOT-
BETCTBYHOLUMIA AAaHHOMY OObBEKTY;

3) Show - Oto6pasuTh:

* Label - MeTKy C NOACHAIOLNM TEKCTOM;

* Legend - JlereHay (610K yCNOBHbIX 0603HAYEHWIA, KOTOPbIA
NO3BONSET M3MEHATb TaKMe XapaKTepUCTUKU OOBEKTOB, Kak
KO/IMYECTBO O[IHOBPEMEHHO OTOGPaXKaeMbIX MMHUIA Ha rpadu-
Ke, UX LUBET, Hanuuue “y3enkos” u np.);

 Palette - MynbT MHTEPAKTMBHOIO YMpaB/feHNs CBOWCTBaAMM
NHAMKATOPa, TaKUMU Kak M3MeHeHne maclutaba 0TobpaxeHns,
BU3UPHOI METKM 1 np.;



* Digital Display - Liucposoii gucnneir;
* Scrollbar - J/InHeliky NpPOKPYTKW;
» X Scale - LLIkany abcuucc;
Y Scale - Lkany opauHar;
4) Data Operations - Onepauun ¢ fJaHHbIMU;
* Reinitialize to default- CépocuTb BCe yCTaHOBKM B “'CTaHAapT-
Hoe" COCTOsAHWe;
» Make Current Value Default - Cpgenatb TeKylMe yCTaHOBKU
""cTaHAapTHbIMK';
e Cut Data - "BbIpe3aTb" jaHHble, cCOXpaHuB B Oydepe
MPOMEXXYTOYHOI0 XpaHEHUS;
» Copy Data - KonupoBaTb faHHble B Oydep NpoMeXyTOoUHOro
XpaHeHus;
* Description - BBecTn 610K NOACHAIOLLETO TEKCTa;
e Clear Chart - Quuctutb none rpagukos;
* AutoScale X - MepekoUnUTL PeXrM aBTOMACLLTabUpoBaHNS
no ocu abcumucc (Ha CTaTUYECKOM U300paXKeHMK);
» AutoScale Y - epeknounTb pexmnM aBTOMacLLITabupoBaHUs
Mo Oocv opAuHaT (Ha CTaTUMYeCKOM M3006paXeHun);
e Update Mode - BblbpaTb 0ANH M3 PEXMMOB OOHOBMEHUS
n300paxeHNs Ha akpaHe ("6erywas nuHua", "ocuwmnniorpagp”
nnn "eerywmin kagp';



5) Create Attribute Node - Co3gath Ans 00beKTa B OKHe 6/OK-
CXeMbl aTpUOYTHbIN y3en;
6) Key Navigation - [NepeknoynTb ynpasieHne MbllWbiO/
KnaBuaTypoi;
7) Replace - 3aMeHUTb NHOOLIM APYrMM 06EKTOM U3 NHOGON Apyroii
NaMTpbl;
8) X Scale - CsoiicTBa LuKasbl abcumcc;
» Formatting... - MNapameTpbl (hOPMaTMPOBAHNA N306PAKEHUS;
» AutoScale X - TepekounTb pexnM aBToMacLlTabrupoBaHus
no ocn abeumcc;
* Loose Fit... - TepekniounTb PeXXnM OKPYTIIEHUA MPesenos
LUKa/bl 40 LeNbIX YNCen;
9) Y Scale - CgoiicTBa LLUKanbl OpAMHAaT;
» Formatting... - MapameTpbl POpMaTMPOBaHUSA N306PAKEHNS;
e AutoScale Y - [epeknounTb peXkum aBTOMAacLLITabUpoBaHuWs
Mo OCY OpAMHaT;
e Loose Fit... - TepekntounTb PeXxxmMm OKPYrieHWUs Mpenenos
LIKasbl 40 LeNbIX Yncen;
10) Transpose array - TpaHCMOHMPOBATb MacCuB;
11) Stack Plots - lMepeknounTb peXxxum pasfeneHns OKHa UHAW-
KaTopa Ha NoJoKHa;
12) Chart History Length - Pa3mep coxpaHsiemoii ans oTobpaxkeHuns
4yacTV BbIOOPKMN.

MpumeyaHune. Mpu nomowmn 06bLeKTOB Tuna "ATpuMOYTHBIA y3en" BO3MOXHO
nporpamMMHOe ynpaB/eHve CBOMCTBaAMU 06BLEKTOB NNLEBOI NaHenw.

3.2. YucrnoBble CpeACcTBa YNPaB/eHUs Y UHAVKATOPbI

B nanutpe "Numeric” ("Yucnosble") BCNNbIBAKOLWLEIO MEHIO
COflep)KaTcsi CpeAcTsa ynpasieHns v MHAMKATOPbI, NpefHa3HavyeHHble
COOTBETCTBEHHO 151 BBOAA U A/ OTOOPAXKEHNSA YMCNOBLIX 3HAYEHUIA.
OHMW, KaK nNpaswuno, ABAKOTCS aHa/IoraMy 3/1IeMEHTOB JIMLLEBLIX MaHenel
peanbHbIX MPUOOPOB: BapMOMETPOB, MOM3YHKOB, CTPENOYHbIX
WHAMKATOPOB, yKasaTesnei ypoBHS 1 T.0. (CM. puc. 3.4.)

Takke B nanutpe "Numeric" ("Uucnosble™) cogepxaTcs LBETOBbIE
CpefcTBa YnNpaB/eHUs U UHAUKATOPbI; OHW B JaHHOM MNOCO6UK He
paccmaTpuBaloTCs.



Puc. 3.4. Manutpa "Numeric" ("Yucnosbie™)

123 MpocTeliluMM CpeAcTBOM OTOBPAXKEHMA UUCIOBbIX
3HaYeHUn ABnsieTca 06bekT "'Digital Indicator™ (*'UwvcnoBoii
nHaMKaTop'™). OH COCTOUT TOMIbKO M3 LMGPOBOro Aucries,
Ha KOTOPOM pasMeLLaeTCst 0Tobpadkaemoe Hm1CIIO.

OcTasibHble cpefcTBa OTOOPaXKEHUSA COCTOAT M3 M306pa-
YKEHUS BUPTYa/lbHOrO MHAMKATOpa W LMMPOBOro aucnses,
NprYeM LMPOBOM ANCTINE NpeaHa3HaueH Asi 0TObpakeHUs
TOYHOI0 3HAYEHUS YNCNOBOM BENINYMHBI.

MpocTenmM CpeACcTBOM BBOAA ABNSeTCA 06beKT "'Digital
Control'* (""Yucnosoe cpeacTso ynpas/ieHns'™). OH COCTOUT U3
nons pefakTMpyeMoro BBOLA W ABYX CTPEIOBUAHBIX KHOMOK.
Bbl MoxeTe Nnbo HanpsMyro HabupaTb TpebyemMoe 4mc/o B
nosne BBOAA MNPV MOMOLWM  KnasuaTypbl, /160
WHKPEMEHTUPOBaTb (LeKPEMEHTUPOBaTb) €ero, LlenKas
KYPCOPOM MbILLM MO CTPESIOBUAHBIM KHOMKAM.

20 _ 40 Mpoune cpeacTBa BBOAA HMCEN COCTOAT M3 M306PaKEHUS
BUPTYa/1bHOr0 CPeACTBa yrpaB/ieHVs 1 Mo pPefaKTUpyemoro

00 60 BBOAA, COMPSXKEHHOr0 C Mapoi CTPEesoBUAHBLIX KHOMOK.
Tpebyemoe YMCNOBOE 3HAYEHWE YCTaHaBNMBAETCA MO0 rpy6o
- Npy nomowy “nasibuvka’, iMbo TOUHO - C K/aBMaTypbl
npv MOMOLLY "'OyKOBKM'™".

LLIeNIKHYB Ha 1306payKeHUI YMCIOBOTO CPEACTBA YNpPaB/eHNst W
MHAMKATOPa NPaBoli KHOMKOW MbILLK, MOXHO BbI3BaTb BCM/IbIBAOLLEE

R



MeHI0. Ero cTpyktypa B 06LieM COOTBETCTBYET OMMCaHHOM B M. 3.1
CTPYKTYPE MEHIO 419 Anarpamm 1 rpadvikos. Ho MMEKOTCA M YHUKa/IbHble
MYHKTbI, paccMaTpriBaemble HUXKe.

1 "Representation” ("IpeacTasneHne"”) NO3BONAET UIMEHATL TUM YUC-
NOBbIX 3HAYEHWI, CBA3AHHbIX CO CPEACTBOM YNpaB/eHWs UNn MHANKa-
TOpPOM. Bup BMIOXEHHOW NanuTpbl YWUC/OBbIX TUMOB WM300paXeH Ha
puc. 3.5, a nepeyeHb COOTBETCTBYIOLMX TUMOB [AHHBLIX MPUBELEH
BN 2.1

Puc. 3.5. Manutpa 4ncnosbIX TUNOB

2. "Data Range..." ("lpegenbl YACNOBbIX 3HAYEHWIA™) MO3BONSET
YNpasATh NpPefesibHbIMU 3HAYeHUAMW BE/IMYUH, TEHEPUPYEMbIX WU
oTobpaxkaeMbIX 06bEKTOM. Bupa cOOTBETCTBYHOLLEN (hOpMbl BBOAA
npveeseH Ha puc. 3.6.

3. "Format & Precision” ("®opmMar npeacTaBNeHUs M TOUHOCTL")
NO3BONSET BapbMpoBaTb (POPMON MNpeAcTaBleHUs O0TOOpaKaeMbIX
YMCNOBbLIX 3HaYeHuin (cm. puc. 3.7).

4. "Add Needle" ("Jo6aBuTb cTpenky") obecrneynmBaeT BO3MOXHOCTb
MHAMKaTopaM oTobpaxaTb, a CpeAcTBaM YMNpaBiEHUA CAYXUTb
NCTOYHMKOM [N HECKOIbKMX YMCNOBbIX 3HAYEHNIA OAHOBPEMEHHO.

5. OTAenbHO pacCMOTpMM TakKe MyHKT MeHio "Change to Control/
Indicator” ("lMepekntounTb 06BLEKT B PEXUM CPeACTBa YrpaBeHns Unn
nHAvKatopa™). BblbpaB aTOT NMYHKT MEHI0, MOXHO, HanprMep, 06beKT
"Meter" ("CTpenoyHblin MHAMKATOP”) 3aCTaBUTb paboTaTb B Ka4yecTBe
CpefCcTBa ynpas/eHUs, nepemeLtas CTpesky rnpu nomowm "nanbymka’.



Representation
(MpepacTasneHue)
DBL Minimum  (MyuHUMYM) -Inf -00

Maximum (Makcumym) (inf .00
Double Precision

If Value is Out of Range: Increment (MIHKpemeHT) |0.00E+0
(Ecnu 3HaueHue BbIXOAUT 3a Npeaessl AuanasoHa)
w Ignore (UrHopupoBaTb) Default (Mo ymonuaHuio) |0,00E+0

Coerce (MpuBecTu K Npegenam)
Suspend (MpepBaTb UCNOMHEHNE)

Use Default Values
(Mcnonb3oBaTb “cTaHAapTHbIE" 3HAYEHNS)

OK Cancel

Puc. 3.6. ®opma BBofa "Data Range..."

Format & Precision \|||

2 Digits of Precision (KonuuyecTtso uudp nocne 3anaToi)
® Floating Point Notation (HoTauusa c nnaBatwwei 3anaToi, Hanpumep 31,4)

O scientific Notation (HayuHas HoTauwus, Hanpumep 3,14+01)
O Engineering Notation (MHxeHepHas HoTauwus, Hanpumep 31,4E+00)

O Relative Time (seconds) (OTHocuTenbHoe Bpems (Cek.))

>/ Decimal ( AecsiTnyHoe)
Unsigned Decimal (Be33HakoBoe AgecATUYHOE)
Hexadecimal (WecTHaguaTepuyHoe)
Octal (BocbMepuyHoe)
Binary (fiBOM4HOE)

Example: (Mpumep)
314 OK Cancel



MpumMepomM UCNONb30BaHUS 0ObLEKTOB TMNa "YucnoBble cpeacTsa
ynpaBneHna M MHAUKATOPbI" MOXeT cnyxutb BIT "Wmwntatop
XPOHOMeTpa", N306paXKeHHbIN Ha puc. 3.8.
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Puc. 3.8. BupTyanbHblii npuéop "iMutatop xpoHomeTpa™

3.3. Jlornyeckwme cpefcTBa ynpasneHns N UHANKATOPbI

B nanutpe "Boolean” ("/lormyeckue") BCM/bIBAOLWEIO MEHHO
COAepXKaTca CpefCcTBa YyNpaBneHNsa U MHAMKATOPbI, NpejHa3HauyeHHble
COOTBETCTBEHHO /15 BBOAA W A/11 OTOOPAXKEHWS IOTNYECKNX 3HAYEHWI
"MICTUHA” nnn "NNOXb". OHK, Kak npaBuo, ABNSAKOTCA aHasioramu
3M1EMEHTOB NNLEBbIX MaHeNei peasibHbIX NPUBOPOB, TaKMX KaK KHOMKW,
BbIK/IOUATENN, TYMOMepbl, CUrHa/IbHble NaMMNOYKU, UHAMKATOPHbIE
cBeToamonbl n T.0. (cm. puc. 3.9).



IMeloTCA LWeCTb BO3MOXKHbIX PEXXMMOB PaboThbl TOrMYECKUX CPeLCTB
ynpaBs/ieHnsl, NEPEKIOYEHNe KOTOPbIX OCYLLECTB/IETCA B pe3y/bTare
Bbl6opa nyHkTa "Mechanical Action” ("MexaHu4yeckoe pelicTaue™)
BCM/IbIBAKOLLEro MeHKo (cMm. puc. 3.10).

Puc. 3.10. BnoxeHHas nanmTpa “MexaHu4yeckne aeiictema®

1 Switch When Pressed (MepeknitoyeHne npy HaxaTun) UHBEPTUPYET
3HayeHve CpefCcTBa ynpaBneHUs Mpu Kax4oM HaXaTuu U HanoMUHaeT
paboTy BbIKNKOYATENSA CBETA.

2. Switch When Released ([MepekntoyeHne npu oTNyCcKaHUW)
WHBEPTUPYET 3HAYeHWe CPeLCTBa YrpaB/eHUs B MOMEHT OTMYCKaHWs
KHOMKW.

3. Switch Until Released (IMepekntoyeHne 10 OTNYCKaHWUS) MHBEPTMPYET
3HayYeHWe CpefCTBa yNpaBneHUs TONbKO Noc/e Toro, Kak Bbl oTnyckaeTe
KHOMKY MbILWW NOC/e HaXaTus.

4. Latch When Pressed (3alyenkmBaHne npu Haxatun) WHBEPTUPYET
3HauyeHVe CpeacTBa YMpaBfieHUs MPU HaXKaTuM M COXpaHAeT HOBOe
3HaYeHne 1o Tex nop, noka Bl He npouynTaet ero.

5 Latch When Released (3auwenkuBaHue npu OTNyCKaHWN)
VHBEPTUPYET 3HayeHue CpeAcTBa YnpaB/ieHWs TOJMIbKO MOCNe TOro,
KaK Bbl OTnyckaeTe KHOMKY MbIlWK, a Korga saw Bl npoynTtbiBaeTt
3HaYeHue, CPeACcTBO YNpaB/feHUs BO3BPALLAETCA K CBOEMY MpPeXHEMY
COCTOSIHMIO.

6. Latch Until Released (3alyenkusaHvne Jo 0TNYCKaHUS) UHBEPTMPYeET
3HaYeHWe cpefcTBa ynpaBfieHWUs, Noka Bbl HaXMMaeTe Ha Hero, u
COXpaHfeT 3HayeHue, noka Bl He npounTaeT 310 3HaYeHWe WU
noka Bbl He OTNYCTUTE KHOMKY MbILLK.

Kak 1 fpyrve 06beKTbl nepeaHeli naHenm, Nornyeckme NHANKaTopsl
N nepeknoyatTenn 061aal0T HabopoM CBOMCTB, WU3MEHSIEMbIX Yepes



BCMN/iblBatOLLee MeH0. VI3MeHeHMe MexaHW4ecKoro [AeiiCTBUS Mepek-
ntoyarens 6blI0 PacCMOTPEHO BbILE B AaHHOM pasfene, a ocTa/ibHble
MYHKTbl MEHIO B 06LLEM TPaLULMOHHBI 4719 0ObEKTOB NepefHelt naHemn
(cMm. nn. 31 1 3.2). BYacTHOCTW, KaX/bli 06LEKT MOXET OblTb Nepek-
NIOYEH Kak B PeXXKNM CpefCTBa YrpaB/eHns, TaK U B PeXXMM MHAMKATOpPA.

HekoTopble cpeactsa ynpaBneHUs KHOMOYHOro TuMa codepxkar
TEKCTOBYKO MeTKy Tuna "Stop"”, "On" wm "Off'. BbibpaB B KayecTse
OrMepaLMoHHOro MHCTPYMeHTa "ByKOBKY", Bbl MOXETE M3MEHUTb TEKCT
3TOW METKMW.

W EW W 9w rant*
File Edit Operate jor File Edit Operate uin

o> .

+ N 311 \ < isJD U
Latch Until ¢
Released
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Q Out !
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Puc. 3.11. muTatop 4BEPHOr0 3BOHKa

Ha puc. 3.11 nsobpaxeH Bl "MmuTaTop ABEPHOro 3BOHKA", UMHOC-
TPUPYIOLWMIA NpueMbl paboTbl C 06bEKTaMM NIOFMYECKOro TuHa. [ns
KPYrnoi KHOMKW YCTaHOBMIEHO MexaHuuyeckoe geictsme Latch Until
Released (3auienkuBaeTcd, Noka Haxarto). [ns opraHusayum
6eCKOHEYHOro Lumkna B 6/I0K-CXxeme wucnonb3yeTca ysen “Boolean
Constant™ ("Jlornyeckas KOHCTaHTa"). Bbl MOXeTe NEepekntounUTb 3TOT
y3en un3 pexunma "MICTUHA" B pexum "JIOXKb" npu nomowu
"nanbunka”. Ysen "Out Port” ("BbiBeCTM B MopT") MCNONMb3YyeTCH ANs
BK/IIOYEHNS BUTA 3BY4YaHWA AMHaMKUKa, a y3en "?0:1" npegHasHayeH
Ans npeobpa3oBaHMs N0rMYeCcKoro 3HaveHms B 0 mnm 1



3.4. CpefcTsa ynpas/eHNa N UHAMKATOPbI NPOYnX TUMOB

B LabVIEW Takxe npefycMOTpEeHbl CpeAcTsBa YnpaBneHUus u
WHOMKATOPbI ANS BBOAA M OTOOPaXKeHWs [aHHbIX U ApYyrux TUMOB,
NOJIyUMBLUUX pacnpocTpaHeHe B TPaAULUMOHHBIX A3blkax Mpor-
pamMmmupoBaHus.

: 123 34.1. MaccuBbl. Bbibepute 13 nanutpsl "Array & Cluster"

T ("MaccmB 1 Knactep") M pasmecTUTe Ha NULEBOW NaHenm
nukrTorpaMmmy obbekta Tuna “Array" (“"Maccus™). Moka Tun
3/1eMeHTOB MaccuBa He onpeaeneH, 06bLeKT NpeacTaBseT cobol
NyCTYI0 KBafpaTHYH pamKy. 14 TOro 4tobbl HazHauuTb ANs
06beKTa KOHKPETHBIN TWN AaHHbIX, LENKHUTE NPaBoi KHOMKOM
MbILUX BHYTPU pamKu W BbIGEPUTE U3 BCMJIbIBAKOLLETO MEHIO
CPefCTBO YMNpaBieHUs UM UHAMKATOP Xenaemoro tuna (Cwm.
puc. 3.12).

Bbl MOXeTe nepemellaTbCsi N0 3/eMeHTaM MacCKBa, YKasaB B
UM(POBOM MONie BBOAA TpebyeMmblii MHAEKC NGO LieNKas KypCopoM
MbILLW MO CTPENOBUAHLIM KHOMKaM 3Toro nons. OCHOBHble CBOWCTBA U
MpUeMbl paboTbl C OTAEbHLIMI 31EMEHTaMI MaccMBa He OT/INYAKOTCS
OT PacCMOTPEHHbIX B M. 3.2 AN YWUCMOBbIX CPEACTB YMpPaBNEHUs W
VHAVKATOPOB.

en

A

Maccue HeonpeaeneH-
HOro Tuna

Puc. 3.12. OT1anbl onpegeneHus anemMeHToB Tuna "Maccus"

3.4.2. KnacTtepbl. 3TOT CNOXHbIA TUN NpeaCTaBNseT cobo
COBOKYMHOCTb 3/1eMEHTOB Pa3/INYHbIX TUMOB W U3BECTEH B APYTUX
A3bIKax NPOrpamMmmmpoBaHuna nog HauMeHoBaHUAMN "CTpyKTypa”
("struct™), "sanmck" (“"record™) unm “kopTex".



Bbibepute 13 nanutpel "Array & Cluster" ("Maccus n knactep”) un
pasMecTuTe Ha IMLEBOV NaHenn nuKTorpammy oowvekTa Trna "Cluster”
("KnacTep"). Moka TMNbl 31EMEHTOB KnacTepa He onpegenieHbl, 06beKT
npeacTasnseT co60M NyCcTyt0 KBagpaTHYH pamky. [ns Toro 4tobbl
"CKOHCTPYMpOBaTh" 3TOT C/IOXHbIA TWUN [aHHbIX, LIESIKHUTE NpPaBol
KHOMKOW MbILLN BHYTPY pamKy U BblGepuTe 13 BCM/IbIBAIOLLETO MEHHO
CPeLCTBO YNPaB/IEHUA UV MHAMKATOP XKenaemoro tuna (puc. 3.13).

BewecTBEH- o
u:" Jlornyeckum
HbIW KOMMO- KOMMOHEHT
HEeHT

1000

Llenblii Kom
NMOHEHT

S

Puc. 3.13. MHgukatop Tuna "Knacrep"

3.4.3. Ctpokn. B nanntpe "String & Table" npucyTcTBYIOT CpeacTBa
yMNpas/ieHns U UHANKATOPbI, NO3BONAIOLLME BBOAUTL C KaBuaTypbl U
0TO6paxaTb TEKCTOBbLIE CTPOKM.

MpumeyaHue. CnegyeT OTANYaTL CTPOKOBbIE CPEACTBa YNpaBNeHUs U MHAWMKATOPbI
OT 0YeHb MOXOXMX Ha HUX BHeLLHe 06beKTOB MepeaHeld naHenun Tuna "File Path” ("MyTb
K thaiiny"). STOT TMN NCNONb3YeTCs AN 3a4aHNsA MMeHU haiina npy onepaunax gUCKOBOro

BBO/Jla-BblBOAA. CTpOKOBbII7I T™7Nn gna aTol Lenn UCnosb30BaTbCA HE MOXKET.

3.4.4. MeHo u guanorn. B nanutpe “List & Ring" ("Cnucok u
CBUTOK") [OCTYMHbI CPeACTBa YMpas/ieHus, NpeAHasHayeHHble A1
opraHusauuu AuanoroBoro B3aMMOLENCTBUA C NOSb30BaTeNIEM (CM.
puc. 3.14). Bce OHY NpeacTaBNsAOT cO60V BapyaHTbl MEHLO, 3/IEMEHTaMK
KOTOPbIX MOTYT CNY>XUTb KaK TEKCTOBbIE CTPOKU, TaK ¥ U3006paXKeHUs.

6>



lingy  MpuHUMNbl paboTbl CPeACTB YMpaBAeHWUsA 3TOW rpynmbl
paccMOTpUM Ha npumepe o6bekTa Tuna "Menu Ring” ("MeHto-
cBUTOK"). PasmecTuTe ero Ha mueBol naHenn. OH npeacTaBnseT
coboin "pa3BopayvBaloLLUACA CBUTOK" MYHKTOB (3/1eMEHTOB)

MEHIO, C KaXAbIM W3 KOTOPbIX CBAi3aHAa TEKCTOBasg MeTKa,

pacKpbiBaloLLas CMbICA 3TOro nyHkra. Cpasy nocnie co3faHus

"CBMTOK" COAEPXWT TONbKO OAMH MNYCTO 3nemeHT. Lllenkas

NpaBOi KHOMKOW MbIlUKW MO 06BEKTY M BblbUpas wu3

BCM/bIBatOLero meHwo "Add Item After" ("[Jo6aBuTb 31eMeHT

nocre Tekyluero"), "Add Item Before” ("BcTaBuTb 3N1eMEHT nepes

Tekywm") n "Remove Item"” ("YpanuTb aneMeHT"), Bbl MOXeETE

OTPefaKTMpOoBaTb KOMMYECTBO W B3aMMHOE pacrooXeHue

MYHKTOB MeHI0. Mpy NOMOLLM MHCTPYMeHTa ""6yKoBKa'" Bbl MOXeTe

BBECTU W OTPeAaKTUPOBaTb TEKCTOBbIE METKMW, MOCTaB/IEHHbIE B

COOTBETCTBME TOMY WM WHOMY 3/IEMEHTY.

Mocne co3gaHms 06beKTa Tuna "MeHK" B OKHe ONOK-CXeMbl
NOSABNAETCA ero Le/I0YNCNEHHbIV TEPMUHAS, KOTOPbIN COLEPXUT HOMEp
(HaunHasa c¢ 0) BbIGPAHHOIO MO/Ib30BATENIEM MYHKTA MeHI0. Bo Bpems
paboTbl Bl nosib3oBaTe/lb MOXET BbIGUPATb TOT UIN MHOW MYHKT MEHIO
MbILbBKO NMPX MOMOLLKM "nasibyumnka'.

4. OB BEKTbI B/IOK-CXEMbI

Brnok-cxema BIM npegctasnset co60ii MHOXECTBO TEPMUHAMOB U
Y3/710B, COEAUHEHHbIX NpWU Momowmn cBA3eil. MOXHO BblAeNUTb
clieflytoLume TUHbI Y3/10B:

* PYHKLMOHA/bHbIE Y3/bI;

* YNpas/soLWmne CTPYKTypbl;

* aTPUBYTHbIE Y3/bI;

* (hopMy/ibHbIE Y3/bl;

* BHellHKWe cy6BI1 n cepBucHble cybBI1-yTunThl;

* y3/bl UHTEPENCca C BHELUHUM KOZOM.

Bce 3TW y3nbl CrpynnupoBaHbl B ManuTpax, MOSBASIOWMXCA Ha
3KpaHe NP HaKaTUK NPaBOI KHOMKM MbILLIN BHYTPY OKHA B10K-CXEMbI.

MpumeyaHune. BHewHWA BUA NannuTp, MX COCTaB M CNOCO6 rpynnupoBKM y3/0B B
HUX CUNIbHO 3aBUCAT OT Bepcum LabVIEW v oT BapnaHTa KOMNEKTaLuy naketa.
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B nanutpe "Arithmetic" ("Apumetunka™) cogepxarca QyHK-
LiMOHa/IbHbIE Y3/1bl, BbIMOHAKOLLINE apUIMETUYECKME U NIOTU-
Kue onepauuy Haf YMCNOBbIMW [aHHbLIMW, Hanpumep ysen
"YMHOXeHue".

B nanutpe "Trig & Log" ("TpuroHomeTpuyeckue u
norapumMuyeckune™) copgepxkatcd y3snbl, peanusyroliue
TPUTOHOMETPUYECKNE U norapupmuueckme QyHKLUN
pasnMunT.A BAO0B, Hanpumep ysen "CuHYC OT LiefI0YNCNEHHOMO
aprymeHra".

B nanutpe "Comparison” ("CpaBHeHMe™) cogepxxartcs y3/bl,
BbIMOJIHAOLLME OMepaumMn CPaBHEHUS 3HAYEHWU pasIMyHbIX
TMMNOB, Hanpumep ysen "CpaBHeHWe C Hynem".

B nanutpe "Conversion" (“lMpeobpaszoBaHne™) cofepxarcs
y3/bl, BbINO/HAOLME NPeobpa3oBaHns 13 OAHOIO TUMNa AaHHbIX
B Apyroi, Hanpumep y3en "lpeo6pa3oBaHue NOrMYeCKOro
3HAYeHUs B COOTBETCTBYHOLUMIA 3/IEMEHT YMC/IOBOrO MHOXECT-
Ba {0,1}".

B nanutpe "String" ("CTpoka") copaepxaTtcs
(DYHKLMOHA/IbHbIE Y3/1bl, BbINOHAIOLLME Pa3/NYHbIE OrepawLum
Haf TEeKCTOBbIMW CTpOKaMu, Hanpumep y3en "BbigeneHue
MoAcTPOKKN".

B nanutpe "Array & Cluster” ("MaccuB n knactep")
cofiepXarcs ()yHKLMOHa/IbHbIE Y3/bl, BbINOHAOLLME Onepamn
Hag MaTpuuamu, Hanpumep ysen “"TpaHCNOHUPOBaHWE
mMaTpuLbl”.

B nanutpe "File 1/O" ("®alinoBbiii BBOA-BbIBOA")
cogepxatcsi (DYHKUMOHAaNbHble Y3/bl, BbIMOMHAKLWMNE
3NeMeHTapHble onepauun Hag aitnamu, Hanpumep ysen
"UTeHne gaHHbIX 13 thainna”.

B nanutpe "Time & Dialog" ("Bpemsa wu guanor")
CrpynnupoBaHbl (PYHKLMOHaNbHbLIE Y3/bl, BbINOMHAKOLLNE
onepauuy CMHXpoHM3auuu paboTel Bl B pealbHOM BpeMeHu
(Hanpumep, ysen "3afgepXka Ha TpebyemMoe KO/IMYeCTBO



MUINICEKYHA™), & TaKXKe Y3/1bl, N03BO/IAIOLLME OPraHn30BbIBaTbL
NPOCTENLLWIA Auanor ¢ onepaTopoMm.

B nanutpe "Miscellaneous™ ("Pa3Hoe") crpynnunpoBaHbl y3sbl,
noadepXxusaroLe OTHOCUTENbHO PeAKO WCMOo/b3yeMble
BO3MOXHOCTM LabVIEW, Takue, Hanpumep, Kak obpatyeHve K
nporpamMMHOMY KOAY, HanmcaHHOMY Ha f3blKe BbICOKOr0 YPOBHS.

Cnepytowme rpynnbl 6U6MOTEUHbIX KOMMNOHEHTOB LabVIEW He
ABNAOTCA 06A3aTeNlbHbIMU. OHWM MOrYyT MPUCYTCTBOBATb WK
OTCYTCTBOBAaTb B 3aBUCUMOCTU OT BapvaHTa UHCTaNIALMMN CUCTEMDI.

B nanutpe "Analysis" ("AHanus") cogepxartcs

T=  ()yHKUMOHaNbHblE Y3/bl, peannsytolime pacnpocTpaHeHHble
anropuTMbl 00pabOTKM W aHanu3a AaHHbIX, Hanpumep, y3en
"BbluMcneHne cpeqHeKBaPaTUYHOIO OTK/IOHEHNMS MO BbIOGOPKE".

B manutpe "DAQ" ("C6op uLMDPOBLIX M aHANOroBbIX AaHHbIX')
cofepxaTcsd MHOTOYMCNEHHble Y3/bl, NpeAcTaBnfwolwmne coboi
"Kapkacbl" W (parMeHTbl anropuTMOB YnpaBieHWUs YCTPOKCTBaMM
tupmbl National Instruments.

Manutpa "Instrument 1/0" ("NHTepdeitcbl BBOAA-BbIBOAA")
006beMHAET psAL  (DYHKUMOHaNbHBIX Y3/10B, NMOALEPKUBAOLLNX
BBO/-BbIBOA, CPeACTBaMM PacnpoCTpaHeHHbIX MHTepgdelicoB GPIB
488.2, RS-232-C u np., Hanpumep, y3en "UteHne ns COM-
nopra’.

B nanutpe "Network™ ("CeTb™) crpynnupoBaHbl Y3/bl,
nogjepXxusarouie B3auMOLeNcTBME CUCTEM  4yepes
pacrnpocTpaHeHHble ceTeBble NPoToKonbl TCP/IP, UDP u np.

Manutpa "Tutorial” ("Y4ebHUK') COOEPXUT HECKOSIbKO Y4YebHbIX
NpUMepoB, PacCMOTPEHHbIX B PUPMEHHO AoKymeHTaumy National
Instruments.

In B nanutpe "Utility" ("YTunutel") cobpaHbl pasHOPOAHbIe

Pot  cy6BIl, obecneunBatowme pag “"nonesHoix” (B TOM uuchne
CUCTEMHbIX) [e/CTBMIA 1 onepauuidi, Hanpumep, y3en "UrteHue
GainTa 13 nopTa BBOAa-BbIBOAA PC".



4.1. YnpasnsioLipe CTPpyKTypbl

[ns opraHusaumm BbluncaUTeNbHOMO npouecca B LabVIEW nmeetca
Habop ynpaBnAwWUX CTPYKTYpP, aHalOrMyHbIX TEM, Kakue
MCNO/Mb3YHOTCA B TEKCTOBbIX A3bIKaxX NPorpaMmMmpoBaHuns. OHW XpaHAaTCA
B nanutpe "Structs & Constants” ("CTPyKTypbl U KOHCTaHThbI").

RS 4.11. Cipykrypa ""CASE" (""Bbibop'). 3T1a CTpyKTypa CIyXut
I §pana noctpoeHus "pasBunok" - (parMeHTOB 6/I0K-CXEMbl,
BbIMO/HAIOLWMXCA TOMLKO NMpy onpeaeneHHoM ycnosun. OHa
COCTOUT M3 HECKONbKUX KaapoB. BbINOMHAETCA TOMLKO TOT
(hparmMeHT B/1I0K-CXeMbl, KOTOPbIA MOMeLLeH B "“TeKyLmid" Kaap.
Takum 06pasoMm, ecnnm KONMYecTBO "KajpoB” PaBHO [ABYM,
cTpyktypa "CASE" 3kBMBasieHTHa 0ObIYHOMY YCNOBHOMY
onepatopy "IF" TeKCTOBbIX A3bIKOB MporpamMmupoBaHus. Ecnu
KafpoB 60/blle, TO 3KBMBANEHTOM CTPYKTYpbl AB/AKOTCA
oreparopbl “case™" A3biKa Mackanb uam "switch” a3bika Cu.
"Tekywmii" Kagp OnpefensieTcs 3HayeHWeM, MojaBaembiM Ha
TEPMUHAN YCNOBUA CTPYKTYpPbl, Ha MPAMOYrO/IbHbIA 3/1EMEHT,
MOMEYEHHbIV 3HaKOM "?", pacnosioKeHHbIV Ha /1eBOV CTOPOHE pamMKu
CTPYKTYpbl. ECIM KONMYECTBO KaapoB paBHO [BYM, TO 3TOT TepPMUHaAs
BOCMPUHUMAET norunyeckne 3HayeHnusa "TRUE" ("MICTUHA") n
"FALSE" ("1OXXb"), B MPOTUBHOM C/y4yae OH BOCMPUHUMAET Liefble
ymcna - HoMepa Kazpos.

LLlenKHWTe npaBol KHOMKOW MbIWWM Ha paMKe CTPYKTypbl U B
MOSABMBLLEMCS BCI/IbIBAIOLLEM MEHIO BblGepuTe:

e Add Case After ("Oo6aButb Kafgp nocne™), ecnu Bbl xoTuTe
[06aBMTb HOBBIA Kaap Nnocne TEKYLLEro;

* Add Case Before ("BcTaBuTb Kagp nepegn”), ecnm Bbl xotute
BCTaBUTb HOBbIV Kaap nepes TekyLyMm;

* Duplicate Case ("PasmMHOXuTb Kagp™), ecnv Bbl xoTute co3gatb
KONWUI0 TeKyLlero Kafgpa BMECTe C HaxoAAWMMCA BHYTPU Hero
(hparmeHTOM B6/10K-CXEMbI;

» Remove Case ("Yganutb Kagp'), ecniv Bbl XOTWUTe YO MTb Kagap.

Mpn penakTpoBaHUK GNOK-CXeMbl Bbl MOXeTe "'nepenvcrbiBath”
KaJpbl, LWenKas no CTPefioBUAHbIM KHOMKaM B BEPXHEN 4YacTu paMKu

CTPYKTYpbI.



®parmeHTbl 6/10K-CXEMbI, HAXOAALMECH BHYTPU pamMOK CTPYKTYpbl
"CASE", 06MeHMBalOTCA AaHHbIMW C BHELLIHWMK OOBLEKTAMU 4epes
LLU/MKO3bI AaHHBIX, PACNOOXKEHHbIE HA pamMKax CTPYKTYpbl. Takue Los3bl
CO34al0TCA aBTOMATMYECKN NPV MPOBeAeHNN CBA3M "KaTyLIKOA" Yepes
pamMKy CTPYKTypbl. UT06bl cO34aTb TakoW LUMKO3 NPUHYAUTENBHO,
noaseauTe "KaTyLIKON" CBA3b K paMKe CTPYKTYpbl U LENKHUTE 1eBOi
KHONKOW MblWwn. [n§ yaaneHus Wwnr3a pasMeTbTe ero "CTpenovkoin” n
HaxmuTte Knasumwy "Del".

MpumMeyaHmne. Ecnm Ha pamke CTPyKTypbl "CASE" npuCcyTCTBYET LUIO3 AaHHbIX, TO
CBA3W C HUM [O/XKHbI BbITb ONpefeneHbl BO BCeX Kafpax CTPYKTYpbl.

Ha puc. 4.1 npeacTaBneH npocToi NpUMEpP WCMO/b30BaHUS
CTPYKTypbl "CASE" - thparMeHT 6/10K-CXEMbl, PacCTaBNAKLWINA [ABa
ymucna (X nY) "no paHxupy".

Bonbwee 1

10BL |!

MeHblWwee
\ DBL 1

Bonbluee 1

| DBL A1DBL |

M. B>1 MeHblee
unisi l.... n- | DBL 1

Puc. 4.1. cnonb3oBaHue cTPyKTypbl "CASE"

4.1.2. Lvknbl n capurossblii pernctp. Unknbr "WHILE" ("MNoka") n
"FOR™ ("Ana") cnyxatr Ana opraHmsayny uTepaTUBHOTO
(noBTOpAKOLWErOCA) BbIMOMHEHUA (parmMeHTa 6/10K-CXEMBbI,
MOMELLEHHOTO BHYTPb NX pamMKu. PasMep X paMKu MOXKET ObITb U3MEHEH
npv NOMOLLM "CTPENoYKn".

Lnkn "WHILE" 0693aTeNnbHO COAEPKUT BHYTPU pamKu
1M1 gHa npegonpefeneHHbIX KOMNOHEHTa - TepMUHayCcioBuma 3a-
BEPLUEHUA U CUET UMK UTepaLpii.

TepMUHan ycnoBus 3aBeplUEHUs - 3TO MaseHbKasi KBajpaTHas
MUKTOrpamMmmMa 3e/1eHOr0 LiBETa B MPaBOM HVDKHEM YI/ly paMKu LKA,
44



OH cnocobeH BOCNPUHMMATb TOMbKO NOrnyeckne 3HaveHms "TRUE"
("MCTNHA™) n "FALSE" ("1O>Xb™) n npefHa3Ha4eH Ans ynpasneHns
BbIMO/HEHNEM LMKNa: PparMeHT G10K-CXeMbl BHYTPU PaMKU LKA
OyfeT NOBTOPATHCA 4O Tex Mop, MoKa Ha 3TOT TepMUHal NOJaeTcs
3HayeHvne "TRUE” ("MICTUHA").

CueTumk uTepauuii (KBagpatHas nukrorpamma c 6yksoi "i"
BHYTPU) COLEPXWUT LEN0e YUCN0 - HOMep TeKyLlero noBTOPeHUs
(pparmeHTa 6/10K-CXEMbI, 3aK/IFOUYEHHOTO B paMKe LMKa.

Unkn "FOR" cofepXwut BHYTpU paMKu UUKna
aHasIoNMyHbI CYETUMK UTEpaLMii, a B JIEBOM BEPXHEM Yriy
paMKW HaxoamMTcA TepMUHan YACNoBOro npesena (KeagpaTHas
nukTorpamma c¢ 6yksoi "N" BHyTpu). ITOT TepMUHan
BOCMPUHUMAET LEN0YMNCNEHHOe 3HayeHue, MocTynaroLlee
M3BHE pPaMKK LKA, - 3TO KOSIMYEeCTBO MNOBTOPEHUIA, KOTOPOE
[O/DKEH COBEPLUNTD LMK

®parmeHTbl 6/10K-CXeMbI, pacnosiaratoLLmecs BHyTPU PaMOK LIVK/10B
"WHILE" n "FOR", morytT 06mMeHVBaTbCA AaHHbIMU C BHELUHUMMU
o6beKkTamMy 4epe3 LWIO3bl JaHHBIX, PACMOJIOXKeHHble Ha pamMkax
CTPYKTYpbl. LUM0O3bl faHHbIX CO34Aal0TCA aBTOMaTUYECKu npu
NPOBeEHNN MHCTPYMEHTOM “KaTyllKa" CBA3el 4epe3 pamKy LMKa.
Crefyet MeTb B BUZY, YTO NMOPOXKAEHHbIE BHYTPU LKA CKanspbl BO
Bpems ero (LMKna) paboTbl HakKanaMBarTCA Ha ero (LMKMa) pamke u
noc/e 3aBepLUeHNs NOCneLHeR nTepaumm 06pasytoT MaccuBbl 3HAUYEHWIA.
Kpome Toro, npu nomoLuy CABUroBbIX PEFUCTPOB BO3MOXKHA Nepefava
[aHHbIX 13 OfHON uUTepauun B APYryto.

LLlenKHMTe NpaBOii KHOMKOW MbIWW Ha pamMKe LUKAa 1 Bblbepute
BO BCM/biBatowWeM MeH nyHKT "Add Shift Register” ("[o06aBuTb
COBWIOBbLIA perncTp'). Ha neBoli M NpaBOil CTOPOHAX PamKW LIMKNa
NOSABATCA CUMMETPUYHO PACMOJIOXKEHHbIE LL/HO3bl CABUIOBbIX PErMCTPOB.
MpaBblii W03, coaepXalluii 1300paKeHWe HanpaBMeHHON BBepX
CTPesioyKku, Mo3BoSisfeT fepedasaTb [JaHHbIE U3 TeKylleid utepauuu B
CneflytoLLyt0. J1eBbIi LL/HO3, COAepXKalLnii n306padkeHne HanpasieHHON
BHW3 CTPEI0YKM, NO3BONSAET B TEKYLLEN UTepaummn NPUHUMATL AaHHble

13 npeablayLen.

Takke NPy NOMOLLM CLABUIOBbLIX PErMCTPOB BO3MOXEH 0OMEH faH-
HbIMU MeXay "faneko oTcToAwmmMn™ ntepaumsamn. LLienkHuTe npaBoii
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KHOMKOW MbILLX Ha O4HOM M3 LL/IKO30B CABMIOBOr0 PErncTpa u Bbibepute
13 BCn/biBatoLero MeHo "Add Element” ("[o6asuTb anemeHT"). K wnto-
3y OyaeT no6aBneH elle OAWMH 3/1EMEHT, NO3BOMSOLWNIA "3arnsHyTb" Ha
OflHY WUTepauuio ganblie B "npowwioe” nnm "oyayilee"”, B 3aBUCUMOCTH
OT TOro, Ha /IeBOM WKW MpaBOM LUJIKO3€e BbINOMHAMACL 3Ta Onepaums.
Y[anartb 3/1eMeHTbl MOXHO Mpy nomowy nyHkTa “"Remove Element”
("YnanuTb 3nemeHT") TOr0 XXe MeHH. Becb CABUIOBbLIN PErUCTP MOXHO
yaoanuTb Npy nomowm nyHkTa "Remove ALL" ("Ypanuts Bce").

Ha puvc. 4.2 nprBefeH npumep 1Croib30BaHNA LMKIOB U CABUIOBbIX
PerucTpoB ANs CrinaXMBaHUA 3IKCMEPUMEHTaNbHBIX AaHHbIX METOLOM
CKOJIb3ALLEro cpefHero rno 3 TOUKam.

Puc. 4.2. Ncnonb3osaHue unkna "WHILE" u casurobix peructpos B Bl
"CKonb3sllee cpefHee no 3 Toukam™

413 Crpyktypa "SEQUENCE" ("lNocnegoBatenbHOCTL").
LabVIEW npumeHeHa cxema, MCNoOMb3ylowasa AN opraHusauum
BbIYMC/IUTE/ILHOMO NPOLLEcca NPUHLMN YNPaBsieHns CO CTOPOHbILaHHbIX
(“data driven). 310 03HavaeT, yTO
HW OZIUH Y3e/1, HU OfiUH (hparMeHT 6/10K-CXeMbl HE Ha4YHET
CBOe BbIMO/IHEHWE [0 TeX MOp, NMOKa Ha BCEX ero BXOAHbIX
CBSA3SAX He MoABATCA TPebyeMble JaHHbIE.

C apyroii CTOPOHBbI,
y3/lbl N (PparMeHTbl, He 3aBuCALME APYr OT Apyra ro
AAaHHbIM, 3anyckalTCsa B MPOM3BO/ILHOM MOPSALKe W
BbIMO/THAKOTCA Napasi/iesibHo.

UTobbl 06ecneunTb HeOOXOAMMYK MOCNef0BaTe/IbHOCTb
MCNOMHEHUA He 3aBUCALMX ApYr OT gpyra (parmMeHToB 6/10K-



cxembl, B LabVIEW wucnonesyetca ctpyktypa "SEQUENCE"
("MocnepoBatenbHOCTL"). OHa COCTOUT U3 HECKOJIbKUX
nocnefoBarte/lbHO MPOHYMEPOBAHHbIX KaApoB ((hpeimoB).
CHayana BbINoMHAeTCA (parMeHT 6/1I0K-CXeMbl, pa3MeLLeHHbIl
B HY/IeBOM Kajpe, MOTOM B MEPBOM, U T.A.

LLlenkH1UTe npaBOil KHOMKOW MbIlWM Ha paMKe CTPYKTypbl U B
MOSIBMBLLUEMCS BCM/IbIBAKOLLEM MEHIO BbIGEpUTE:

e Add Frame After ("[o6aBuTb Kagp nocne”), ecnm Bbl xoTuTe
[06aBVTb HOBbLIN Kaap nocre TeKyLUEero;

* Add Frame Before ("BcTtaButb Kagp nepef”), ecnu Bbl XOTWTe
BCTaBWTb HOBbLIN Kafp nepej TeKYLMM;

e Duplicate Frame ("Pa3MHOXWTb Kafp'), ecnm XOoTWUTe co3daTb
MOSHYHO KOMUIO TEKYLLEro Kagpa BMeCTe C PacrosioKeHHbIM BHYTPU
thparMeHTOM OMOK-CXEMbI;

» Make This Frame ("lMpucBonTb Kaapy Homep"), ecnm Bbl xoTute
nepeHymepoBaTh Kazapsbl;

* Remove Frame ("Ypganutb kagp'), ecnu Bbl XOTUTE YAaUTb Kaap.

Mpy pegakTMpoBaHuM 6/10K-CXeMbl Bbl MOXETe "nepenmcTbiBarh”
Kazipbl, LUeMKas no CTPenoBUAHbIM KHOMKaM B BEPXHEN YacTu paMKu

CTPYKTYpbl.

[ns nepefayn fjaHHbIX U3 0gHOro Kagpa cTpykTypsl "SEQUENCE"
B APYroi NCMOob3ytTCA NOKa/bHbIE NepeMeHHbIe NocnefoBaT elbHOCT U.
LlenKHUTe npaBOM KHOMKOM MbIWW Ha pamMKe CTPYKTYpbl U U3
BCM/IbIBAOLLIErO MeHK0 BblbepuTe Add Sequence Local (“[o6aButb
NOKa/IbHYIO NepeMeHHY0 nocneaosatenibHOCT™). Ha pamke TeKyLero
Kagpa (U Bcex nocnefylowmx KagpoB) NOABUTCA MPO3payHblii
NPSIMOYTOANbHBINA LLTH3 NOKa/bHOW nepeMeHHoli. Koraga Bbl coeamHute
LL/IHO3 C KAKUM-HUOY b MCTOYHMKOM UM NPUEMHUKOM JaHHbIX, BHYTPY
LL/THO3a NOABUTCA M306paXKeHne CTPeNKX, NoKasblBatoLLEel HarnpaseHve
nepejayn aHHbIX.

MpumeyaHue. LLINKO3 NOKaNbHOM NepeMeHHOI BUEH TakKe Ha paMKax npefblayLumx
Ka/IpOB MOC/Ne/10BaTeNLHOCTM, HO TaM OH HeAOCTYMNeH Ans CBA3bIBaHMS.

[ns ynaneHns nokanbHOW nepeMeHHon cTpykTypbl "SEQUENCE"
WeNKHUTE MpaBoii KHOMKOM MbIIM Ha ee TepMUHane u Bblbepute
Remove ("Ypanutb").



Puc. 4.3. Ncnonb3oBaHue cTpykTypbl "SEQUENCE"

Ha puc. 4.3 npvBegeH npumep WCNOJMb30BaHWUSA CTPYKTYpbI
"SEQUENCE" - tdparmeHT BI'l, npou3BopsaLLero 0of4HOCEKYHHOe
3BYy4aHWe BCTPOEHHOro AMHAaMUKa KOMMboTepa. JToKanbHaa nepemeHHas
rnocrefoBaTesibHOCTM B 3TOM MpUMepe MCNoJfib30BaHa ANs nepegayu
HOMepa nopTa BBOAA-BbIBOAA (BCE KOHCTAHTHI - LLUECTHaALATEPUYHbIE)
13 HYNeBOro Kagpa B TPETUMN.

4.2. JlokanbHble 1 rnobanbHble NepPeMeHHbIE

Ons obnervyeHmsa co3gaHUs CNOXHbIX 610K-CXeM C 60MbLUNM
KO/IMYeCTBOM pa3HOHanpas/eHHbIX cBA3eid B LabVIEW npegycMoTpeHb!
MeXaHW3Mbl IOKaNbHbIX W FN06anbHbIX NEepeMeHHbIX. 10 CYyTU OHK
npeacTaBnAoT cob6oi "yaaneHHble Konun' TepMUHaN0B 418 06beKTOB
nuueBor naHenu. lpaBuia UX MNOCTPOEHWUA U WUCMOJIb30BAHUA

pacCMOTPUM Ha NPUMEPE NOKa/IbHbIX MEPEMEHHbIX.

iLocflu  LWar 1 LlenkHWTe npaBoil KHOMKOW MbILWW B /060 NO3ULLMK
OKHa 6/10K-cxembl 1 B nanutpe "Structs & Constants™ ("CTpyKTypbl
M KOHCTaHTbI”) BblbepuTe y3en "Local Variable" (“/lokanbHas
nepeMeHHas").

LWar 2. UlenkHnte npaBoii KHOMKOM MbIWK Ha MUKTOrpamme
MOSBUBLLIEr0CH Y3Na U BO BCM/bIBalOLLEM MEHHO BblbepuTe NMyHKT "Select
Item” ("BblbpaTb 06beKT"). B NOABUBLUEMCA MEHIO MOABUTCA CMUCOK
NMOMMEHOBaHHbIX 00BLEKTOB /MLEBOM NaHenn. BbibepuTe 00bLEKT, C
KOTOPbIM Bbl XOTUTE acCOLMMPOBATb TOK/IbHYIO NepeMeHHY!O.



MprmeyaHue. Ecnn Bbl He NPUCBOMAM 06bEKTY NULIEBOI MaHeNN MMEHM Ha 3Tane
ero co3fjaHns, 3T0 MOXHO cfienaTb B 1060/ MOMEHT, BK/OUMB OTOOPaXKeHNe TEKCTOBOM
METKWN W BHECS B HEE MH(OpMaLUI0 NPW NOMOLUM MHCTPYMeHTa "OyKoBKa'.

Mocne co3faHns NOKa/IbHOV NepemMeHHO Bbl MOXeTe nepemelLaTb
ee B NOOYI0 MO3NLUIO BNOK-CXeMbl M "pasmMHOXaTb", Mocne 4ero
MCNoNb30BaThb B KayecTBe "Konuu" TepMuHana 06bekTa nepeaHer
naHenm.

Puc. 4.4. BapunaHTbl Bl gna pacyeta (hakTopurana:
a) 6e3 I0KanbHbIX NEPEMEH;
6) C NOKanbHbIMY NEPeMeHHbIMMN

MpuMeyaHne. Bo BCM/bIBAKOLLEM MEHH NI0KA/IbHON MepeMeHHOW MMeeTcsl MYyHKT
"Change To Read/Write Local” ("CpgenaTb NoKanbHYt0 MEPEMEHHYI AOCTYMHON Ans
uTeHuMs/3anncK™), NO3BONAKOLLMIA NPUAATL eii CTaTyC UCTOUHMKA WU MPUEMHMKA AaHHbIX

BHE 3aBMCMMOCTM OT TWNa CBA3AHHOIO C Heli 06beKTa nepe,quVl naHesnu.

MpenmyuwiectBa MCMNOMb30BAHMA NIOKANbHbIX MepeMeHHbIX
npogemoHCTpupyem Ha npumepe Bl (cm. puc. 4.4), BbIYMCNAOLWETO
3HayeHue (akTopuana no npubavKeHHON ¢opmyne CTUPAUHTa:

mx ~2un(n/e)'lm



L no6anbHble NMEpPeMEHHbIE OTINYAKOTCA OT NIOKabHbIX TEM,
4To NpK NomMoLy nyHkTa "Open Front Panel" ("OTKpbITb NNLEBYIO
naHenb") BCM/IbIBAKOLLErO MEHIO /19 HUX CO3AaeTCA OTAe/bHbI
cy6BIl, cogepxallmin cpeacTea ynpasneHns U MHANKaTopbl. ITOT
cy6BIT noToM MOXeT OblTb MOAKNOYEH K HecKonbkum Bl
OAHOBPEMEHHO, a TEPMUHaNbl Pa3MELLEHHbIX Ha €ro NNLEeBO
naHenu 06bLEKTOB - MCMO/b30BaTbCA Kak 06LWMIA  pa3gensemblii

pecypc.

4.3. PopMy/ibHbINA y3en

CTpyKTypa nof HassaHvem (hOpMYy/bHbIW y3en UCNONb3yeTcs B
LabVIEW pana ynpouweHus cosfaHns 610K-CXeM, peannsytowmx
BbIYMCNEHNA MO CNOXHbLIM MaTeMaTUyeckum (opmynam.

LWar 1 UlenkHuTe npaBoil KHONKOW MbIWW B NHO6OM MO3ULMUK
OKHa 610K-CxXembl U B nanuTpe "Structs & Constants" ("CTpyKTypbl 1
KOHCTaHTbI") BblbepuTe y3en "Formula Node" ("®opMmynbHbIi y3en™).
YBenmubTe pasmepbl NOSBMBLUENACS pamMKu1 A0 HEOOXOAUMOW BENNYUHDI
npyv MOMOLUX MHCTPYMEHTa "CTpenoyka”.

LWar 2. LllenkHnTe npaBoii KHOMKOM MbILIW Ha NEBOW U NpaBoi
CTOPOHAaxX paMKu, BO BCM/bIBAlOLLIEM MeHIO Bblbepute nNyHKTbI "Add
Input” ("do6asutb BXx0A™) 1 (Mnm) "Add Output” ("[o6aBuUTb BbIXOL”).
OsarnasbTe CO34aHHble TakMM 06pa3oM LUHO3bl BXOAHbLIX M BbIXOAHbIX
MepeMeHHbIX MPU MOMOLLY WHCTPYMeHTa "OYKOBKA".

LLlar 3 Mpv nomoLy MHCTPYMeHTa "OyKoBKa'" BBEAUTE BHYTPb paMKu
TEKCT (hOPMY/ibl, COAEPXKALLNIA B KAYECTBE COCTaBHbIX 3/1EMEHTOB MMeHa
BXOAHbIX W BbIXOAHbIX MEPEMEHHBIX.

CuHTaKcmc (opMyn MOXOX Ha UCMO/b3yeMblii B A3blke Cu K
TpebyeT NUCMO0/b30BaHNA CeAyoWmx 00603HaYEHNIA:

* «=» - TPUCBOEHMUE;

e «? » - YC/NOBHOE BbIP@XEHWe B CTWMe A3blka Cu (Hanpumep,

y=-x>0?1:0);

* «||» - nornueckoe «UJIN »;

e «&& » - nornyeckoe «W»;

e «=» N «=» - HEpaBeHCTBO U PaBeHCTBO;

¢ Ky, W, «<<=» N «>=» - [pyrne OTHOLWIEHWNA: KMEHbLUE»,

«BONbLLUE», «MEHbLUE WM PABHO», «OOJbLUIE UM PAaBHO»;



* «+» N «-» - CMIOXKEeHNEe N BblUUTaAHWE,;

* «*» N «/» - YMHOXEHUE N JefleHue;

o «+» «», «l» - yHapHble onepayunun: MONOXKUTENbLHOCTb,
oTpuLaTesIbHOCTb, nornyeckoe «HE»;

e «Jb - BO3BEAEHME B CTEMeHb.

Pa3peLLeHOo 1CNo/b30BaHMe HECKObKMX ONepaTopoB, pasfe/ieHHbIX
CYMBOJIOM «;» (TOYKa C 3ansAToi). BO3MOXHO MCMOMb30BaHWE Cneay-
OLWMX NpesonpeaeneHHbIX QYyHKUNIA:

 abs(x) abcontoTHas BenM4YMHa X;

* acos(X) apKKOCWUHYC X B pajmaHax;

 acosh(x) rmnepbonnMYecKnini apKKOCUHYC X B paguaHax;

* asin(X) apKCMHYC X B paAuaHax;

e asinh(x) rmnep6oMYecKnin apKCUHYC X B pajmaHax;

e atan(x,y) apkKTaHreHc ana x/y B paguaHax;

 atanh(x) rmnepbonMYecKUin apKTaHreHC X B paanaHax;

 ceil(x) 6nmkaiwee Lenoe, 60/bLIee YeM X;

* COS(X) KOCUHYC X B pafmaHax;

* eosh(X) runep6b0oMYeCcKniA KOCUHYC X B pafpaHax;

* COt(X) KOTaHreHc X B pagvaHax;

* Csc(X) KOcekaHC X B pafuaHax;

* exp(x) 3HayeHMe e, BO3BELEHHOE B CTeMeHb X;

» explm(x) 3HayeHuee, BO3BEEHHOE B CTEMEHb X MUHYC eANHNLIA;

* floor(x) 6nwxaiiwee Lenoe, MeHbLIEE YeM X;

* getexp(X) MOPSAAOK;

e getman(x) MaHTUCCa;

* intrz(x) 6nmxaiiee K X Lenoe, pasmeLwieHHoe mexay 0 u Xx;

* 1n(X) HaTypa/ibHbIA norapugpm Xx;

o 1npl(X) HaTypanbHbIiA norapugm ans (x+1);

* log(X) gecaTn4HbIA norapum X;

* log2(x) ABOWYHBLIN Norapum X;

* Tax(x,y) MakCumMym u3 X u'Yy;

* min(X,y) MUHAUMYM U3 X 1 Y,

* mod(X,y) BeLeCTBEHHbI OCTAaTOK OT JeNeHns X Ha Y;

e rand() cnyuvaliHoe 4mMcno, PaBHOMEPHO pacrnpeaeneHHoe Ha
nHTepsane ot 0 go |I;

* reT(X,y) uenblii 0CTaToOK OT AeNeHUA X Ha Y;

® sec(x) cekaHc X B pafmaHax;

* sign(x) 3HaK 4mcna x;

® sin(x) cuHYC X B pafnaHax;



e sinc(X) CMHYC X, AENEHHbIA Ha X B paamaHax;

¢ sinh(x) runep6onMYeCKNiA CUHYC X B pajuaHax;

* sqrt(X) KBagpaTHbIA KOPeHb X;

e tan(X) TaHreHc X B paguaHax;

e tanh(x) rnnep6onnYecKnini TaHreHC X B paguaHax;
e X'Y 3HayeHVe X B CTENEHU Y.

daktopuan!
N f=:sgrt(2'3.14I'nf([n/2.71 )n);

Puc. 4.5. icnonb3oBaHue hopMynbHOro y3na

Ha puc. 4.5 npusefeH npumep UCNosb30BaHWUA (HOPMYLHOIO y3na
[15 BblUMCNEHNS (hakToprana no npubavxeHHo gopmyne CTupamHra
(cm. n. 4.3).

5. PACLLUMPEHHbLIE BO3MO>XHOCTW LabVIEW
5.1. CpeacTBa 0T/afKu1 BUPTYa/lbHbIX MPUGOPOB

5.1.1 Mounck n ycTpaHeHve OWMGOK. Mpu3HakoM paboTo-
cnoco6bHoro Bl aBnseTcs n3obpaxeHue "LUenoii" CTPenovkn Ha
KHOMKe 3anycka. HaobopoT, ecnu cTpenoyka “paspylleHa”, 10
Bl cofepxuT Kakme-nM60 OWKOKK, NPensaTcTBYHOLME €ro
HOPMa/IbHOMY (PYHKLMOHMPOBAHUIO.

[na Toro 4tobbl onpefennTb MeCTOMOMOXEHWe M BUZ OLUMOKM,
LeNIKHUTE N1eBO KHOMKOW MbIWK MO pa3pyLUeHHON cTpenouke. Ha
3KpaHe NosBUTCA [JOMONAHUTeNbHOe OKHO "Error List" ("Cnucok
ownboK") € MEHI, CcogepXalunm B KayecTBe 3/1EMEHTOB
HauMeHOBaHUsA WMerLWmnxcs ownbok. Bbibepute MbllWbIO
NHTepecyowyo Bac owwnbKy, 1 B TOM >Xe OKHE MOABUTCHA TEKCT,
OOBACHAOLMIA MPUYMHY OLUIMBOYHON CUTYyaL KU, a MeCTOMONOXEHME
OWNOKM B OKHe GNOK-CXeMbl ByZeT noMeyeHO MepuaHuem. Mepesog
TEKCTOB COOOLEHNA 06 OWMOOYHLIX CUTyauusax NPUBEAEH B
MpunoxeHun A

5.1.2. BcTpoeHHbI oTnagumk. B coctaBe LabVIEW wnmeetcs
BCTPOEHHbINA OTNaAUMK rpaduyecknx 6110K-CxeM. PexuMm oTnafku
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BK/IHOYAETCA W BbIKNOYAETCA CreLnabHOM KHOMKOM Ha NaHen KHOMoK
"6bicTporo goctyna™ LabVIEW (cm. puc. 2.1 n 4.6).

1 [nsa BKAKOYEHNA pexxnma 0T/IagKN HaXXMUTE Ha KHOMKY,
COZEPXKaLLY0 U300paXkeHne "KapaHaallmka” n "crpenoukun”. Korga
Ha 3TON KHOMKe 'cTpenoyka" pacnonaraetcsi MOBepX
"KapaHpawmnka', To BK/OYEH Pexum OTNafKW; B MPOTMBHOM
cnyyae LabVIEW HaxoguTcs B "HOPMa/lbHOM' peXXuMe co3faHus,
pefaKTUPOBaHUA U BbIMONHEHUSA BIl.

HOMKa eK/1in4eHuns-
bIKMKOYEHHA peXnma

--1 oTnagkun

nanBa vaw
a)
HYB Y A

Ll L0 B IBS:
B

Puc. 4.6. MaHenb KHONOK "6bICTPOro fOCTYyNa” B Pa3HbIX peXKumax:
a) B “HOpPManbHOM” pexume;
6) B pexxume oTnagkn (Bce BbIK/IHOYEHO);
B) B peXuMe 0TnafKkn (BCe BK/IHOYEHO)

B 2. Mopagok paboTbl hparMeHTOB 6/10K-CXeMbl YA06HO Npo-
BEPATL B PEXKUME MOLLIAroBOro UCMNONHEHNUA. STOT PEXXUM BKHO-
4aeTCA 1 BbIK/OYAETCA CreLmaibHOM KHOMKOW Ha naHenu oTnag-

K. B BbIKNHOYEHHOM COCTOSHMM Ha 3TON KHOMKe M306pakeHa
npsiMasi IMHUSA, BO BK/IKOYEHHOM - MeaHZp.

a Mocne 3anycka Bl npu BKIKOYEHHOM peXume noLlarosoro
NCMOMHEHUA Ha NaHenu MOosBAETCA LOMOMHUTENbHaA KHOMKa
C M306paXKeHMeM OAMHOYHOrO ''MPAMOYrOofIbHOro UMMysnbca™.
LLlenyoK MbILWbI0 MO 3TOM KHOMKE 3aryCckaeT Ha UCMOIHEHWe
oyepesHON (parMeHT 6/10K-CXeMbl. [1py 3TOM UCMOSTHSAEMbIN B
[AaHHbIA MOMEHT (pparmMeHT 6/10K-CXeMbI BbIAENSETCA MePLaHNEM.



MpumeyaHne. HaumHasa ¢ Bepcumn 4.0, B LabVIEW 0TCYTCTBYHOT KHOMKM
BK/TOUEHUSA 1 BbIK/IHOYEHUSA PEXKMMA MOLLIAroBOro MCnosiHeHus. Mpy BKIKOUYEHHOM
0T/N1alKe 3TOT PEXWM [OCTYMEH MO YMONYaHWIO, a 3anyCK OYepefHOro Lara
BbI3bIBAETCA HaXaTWEM CheuuanbHbIX KHOMOK. [lepBas M3 HUX MNO3BONSET
nocnefoBatefibHoO UCMONHATL BCE Y3/bl U CTPYKTYPbl 6/I0K-CXEMbI, @ BTOpas -
TONbKO Y3Mbl ((hparMeHT 6/1I0K-CXEMbI, 3aK/OYEHHbIA BHYTPU paMKU KaKoW-

NGO CTPYKTYpPbI, PACCMaTPUBAETCS Kak LieNIOCTHbI y3en).

3. MPOMEXYTOUHbIE Pe3y/NbTaTbl BbIYMC/EHNIA, NOMYYEHHbIlE

npv paboTe BIM, MOXHO OTCNEXMBATb B peXKVMe anmumamn. 3ToT
PEXUM BK/OYAeTCA W BbIKNKOYAETCA MNPU MOMOLLM KHOMKW,
cofiepxKalllein n3obpaxeHune "namnouku”. B aTom pexume Bl
paboTaet "cam”, HO B 3ameA/ieHHOM Temre. Mpu 3TOM Tekyllee
MEeCTOMONOXEHMWE BblUMNCANTENLHOMO NPOLIECca NOMEYaeTCs Kpyr-
Noin "(MLIKOIA", a NPOMEXYTOUHbIE 3HaYeHNs 0ToGpaXKatoTcs B
TEKCTOBbIX "MeTKax", CBA3aHHbIX C PYHKUMOHAIbHBIMU Y3namn
(cm. puc. 4.7).
Thne1 ( 1
[Square Root Valuel
chOOE+a- fcQ2fIOE+g- DBL

[Numberl j
| &L 4,0CE-+0; (afifrl- Square Roof

J
ji

Puc. 4.7. PaboTta BIT B pexxume aHumaLmm

4. Ona otnagku BI, cogepxawmx 60/bLIOE KOMYECTBO
cy6BI1, yao6HO MCNo/b30BaTb MeXaHU3M KOHT PO/bHbIX TOYeEK.
Pa6oTtatowmii BIM 6yaeT npuocTaHaBnMBaTb CBOE BbIMOMHEHME
Ha Tex Ccy6BIl, y KOTOpbIX B MaHenn CpPefctB OTNMaAKM KHOMKa
"MHOroTouMe" nepektoYeHa B COCTOSIHME “BOCKAMLATE/NbHbIN
3Hak".

5. Takke noneseH Ans Lenein 0TNagKy peXKM HenpepbIBHOTO

WCNONHEHUA, Npyu KoTopom B, 3aBepLuMBLUMIA CBOHO paboTy,
HEMe[iIeHHO 3anyCKaeTcAa CHOBa. OTOT PeXuM BK/KOYaeTcs
cneymanbHoOW KHonkoi (“'KpyrosopoT™).

MpumeyaHve. [1na aBapnitHOro npepbiBaHKs paboTbl B cnyxut kHonka "Cron".
Kpowme TOro, HaunHas ¢ sepcumn 4.0, B naHenu otnagku LabVIEW npucytcteyet
KHonMKa "lMaysa”.



5.2. ¥Y3en nHtepgelica K BHELLHEMY KOay

0)iug B cnyvae ynpaBneHus HectaHAapTHbIM 060pY0BaHUEM UKW
MPUMEHEHUA CNOXHbIX aNropuTMoB 06pPabOTKM [aHHbIX
BO3HMKaeT HeO0O6X0AMMOCTb UCMOo/b30BaHWsA B Bl dparmeHTOB,
HanncaHHbIX Ha A3blKaxX BbICOKOr0 YPOBHS, Harpumep, Ha Cwu.
3Ta BO3MOXHOCTb focTynHa B LabVIEW 6narogaps yany "Code
Interface Node" ("Y3en uHTepgelica K BHewHemy Kogy").
AHrnuinckas abbpesmatypa TepmuHa - CIN, noatomy y3bl
MHTepdelica K BHeLLIHeMY Kofy 4acTo Ha3biealoT CIN-y3namm.

MpumeyaHune. CyLieCTBYeT TakXKe BO3MOXHOCTb 06paLLleHns K Koy, 0(OpMaIeHHOMY
B BMe BHELIHNX 6M6NMOTEK AUHAMMUYeCKO KOMNOHOBKMK (DLL).

MpaBuna KoHhurypuposaHua CIN-y3naB paccMOTPUM Ha
KOHKPETHOM NpuMmepe.

TpebyeTcs co3gaTb PYHKLUNOHABbHDIA Y3er1, BbINO/HAOLLNMIA YTeHVE
COAEPKMMOro 13 ABOWYHOIO (paiinia, NobanToBYyO COPTUPOBKY
[aHHbIX W 3anucb pesynbTata B Apyrov aiin. BxogHbiMu
napaveTpaMu 15 y3n1a SBMSITCA MMEHa BXOAHOIO U BbIXOAHOIO

(haiirioB.

LLar 1 Co3spaiite HOBbI cy6BIl. PasvmecTuTe Ha NULIEBOI NaHeNu
[1Ba cpeacTBa ynpasneHus Tuna "Path" (“lMyTb goctyna K taiiny™).

LLlar 2. B okHe 610K-CxeMbl pa3mecTute 06bekT Tvna "Code Interface
Node" ("Y3en uHtepgeiica K BHeLLIHEMY Koay'), BbIOpaB ero 13 naanTpsbl
"Miscellaneous” (“"Pa3Hoe™). 0 ymMON4aHWO OH MMEET BXO[ TOJSIbKO
NS 0gHOro napametpa. VIHCTpymMeHTOM "CTpenoyka” yBenmybTe pasmepbl
NUKTOrpamMmmbl y3fa Tak, YToObl HaLLIOCh MEeCTO A4/1s ABYX NapameTpoB
(cm. puc. 4.8).



Mpumeyvanmne. Muktorpamma CIN-yana umeeT Bug "Tabnuukn”. Kaxpgas cTpoka
TabnnMyKK pasfenieHa Ha [Ba Nons, HO COOTBETCTBYET OAHOMY MapameTpy.

LLlar 3. Mpu noMoLM NHCTPYMEHTa ""KaTyLUKa" CBAXKUTE TEPMUHASBI
CPeACTB ynpaBneHns ¢ COOTBETCTBYIOWMMM BXO4AMM Y3Na.

LLar 4. LLlenkHW1Te NpaBoi KHOMKOW MbILLK Ha nukTorpamme CIN-
y3na n BblbepuTe U3 BCM/biBatOLEero mMeHto MyHKT "Create .c file"
("Cospatb (haiin ¢ TeKCTOM Ha f3bike Cu™). B nossuBLueiica opme
onpeaenvTe Ana 3Toro (aina umsa (Hanpumep, example.c) n mecTo-
nosioXxeHvie (Harnpumep, B Katanore c:\example).

MpumeyaHue. B LabVIEW Bepcum 3.0 3TOT NYHKT MeHI0 Ha3biBaeTcs "Create .h file"
("Co3patb 3arofioBOYHLIN (aiin™). daiin ¢ TeKCTOM NporpaMmbl Ha fi3bike Cy NoNb30BaTeNb
[OMKEH co3/aBaTb CaMOCTOSATE/NbHO.

LLlar 5 O6patutecb KO BHOBb CO34aHHOMY (haitly. OH uMeeT
cnefyownin Bug (KOMMeHTapmMu nepeBefeHbl Ha PYCCKUi A3blK):

/* Wcxoguein kop ana CIN-y3na */#include
"extcode.h" /* "3arnywku’ pna HeobA3zaTesbHbIX
QyHKUNn */

UseDefaultCINIn.it
UseDefaul tCINDispose
UseDefaul tCINAbort
UseDefaultCINLoad
UseDefaultCINUnload
UseDefaul tCINSave

CIN MgErr CINRun(Path Path _);
CIN MgErr CINRun(Path Path ) {
/* BBOOUTE CBOW KOA4 CIOOA */
return noErr;

} -

"IMnaBHas” yHkuma CIN-y3na HocuT HammeHoBaHne CINRun().
VIMeHHO B Hee TpebyeTcsi MOMECTUTb TEKCT a/iroputMa Ha a3bike Cu,
BbINOSHAOLW NI Tpebyemble AeNCTBUS.

LLlar 6. B TekcTe, onucbiBatolleM anropuTm pabotbl CIN-y3na,
3anpeLLeHo 1cnonb3oBaHMe CTaH4apTHbIX ANs f3blka Cu PYHKUNMA 1
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onvcaresnel TUMNOB NepeMeHHbIX. BMeCTO HUX He06XOAMMO MCMO/b30BaTh
(YHKUUM 1 TUNbl, onucaHHble B MpunoxeHun b. BOT Kak 6yaet
BbIrNAAeTb TekCT npouedypbl CINRUNQ € y4eToM 3TMX OrpaHUYeHWI:

CIN MgErr CINRun(Path si, Path s2) {
File fl, f2;/* XsHanbl OTKpbITbIX (haitnos */

int32 q; /* CuyeTUMK MNPOYMUTaHHbIX W 3aMUCAHHBIX
batoB */
ulnt8 *b; /* YkKasaTenb Ha 6ydep */

ulnt8 i,j, tmp;

b = (ulnt8 *) DSNewPtr(BUFSIZE);
FMOpen(&fl,si,openReadOnly,denyReadWrite);
FcreateAlways(&f2,52,0x80,0penReadWrite,denyReadWrite,"");
FMRead (fl, BUFSIZE, &g, b);

for (i=2;i<q;i++) {
Whille (G>D&&GO-11>bGD) { tmp=b[l:

b[jl=b[j-1];
b[-1]=tmp;
i—

}

}

FMWrite (F2, BUFSIZE, &g, b);
FMClose (fl);

FMClose (F2);
DSDisposePtr(b);

return noErr;

LWar 7. OTKoMnNunupyiTe Nony4eHHbIi aiin example.c.

Komnunsaumsa 16-6utosoro CIN-koga gns LabVIEW 3.X 1 4.X MOXeT
OCYLLECTBAATLCA TONLKO NpW MOMOLM KomnuasTopa hmpmbl Watcom.
Mpe4nonoXumm, 4To 3TOT KOMNWUAATOP YCTaHOB/IEH B Kartanore
c:\watcom, a cuctema LabVIEW - B katanore c:\labview. [1ns onucaHms
Bawero npoekTta cosgarite caiin example.lvm co cnegytouwmm
COLEPXKMMbIM:



iame=EXAMPLE

type=CIN

codeDir=C:\EXAMPLE

vcDir=C:\WATCOM
3inToolsDir=C:\LABVIEWACINTOOLS
linclude $(cinToolsDir)\generic.mak

3anyctute KoMnuaaumio KoMaHgor wmake /f example.lvm.

Komnunaums 32-6utosoro CIN-koga ans LabVIEW 5.x 1 6.X MOXeT
OCYLLECTBAATLCA Mpu nomolm Komnunstopa Visual C/C++ dupmbl
Microsoft. MpegnonoXumM, 4To 3TOT KOMNUAATOP YCTaHOB/EH B KaTasiore
c:\vc, acuctema LabVIEW - B katanore c:\labview. Npocnegunte, 4Tobbl
B rno6anbHOn CUCTEMHON cpede WMeNocCb ONpefeneHune
CINTOOLSDIR=C:\LABVIEW\CINTOOLS. Ans onucaHus Baluero
npoekTa cosgarite hainn example.lvm co cneayowmmM CoaepXnMbIM:

name=EXAMPLE
type=CIN
linclude $ (CINTOOLSDIR) \ntlvsb.mak

3anycTtuTte KoMnuasaumMo KomaHgoin nmake [, example.lvm.

LLar 8. Pe3ynbTaToOM YCMELIHON KOMAUAALUN A0MXKEH ObiTb thaiin
¢ pacwupeHuem .Isb, Hanpumep example.lsb. LlenkHnTe npaBoii
KHOMKOM Mblwn Ha nuktorpamme CIN-y3na, BbibepnTe B MEHHO MYHKT
"Load Code Resource" ("3arpysuTb KOAOBbIA pecypc'’) u yKaxuTte B
nosieuBLUeics opme Baw taiin example.lsh. CoxpaHnTe BIl.

MpumeyaHue. B otanume oT "06bluHbIX", BIM ¢ CIN-y3namm He MOryT ObiTb
nepeHeceHbl 13 ofHON Bepcumn LabVIEW B gpyryto.

6. MPUMEP UCIMNOJIb3OBAHUA LabVIEW

Paf TMNWYHBLIX NPMEMOB, UCMO/b3YeMbIX MNPV NPOrpPamMmMUpoBaHIm
Ha LabVIEW 3ajay peasbHOro BpemMeHuW, NPOUANKOCTPUPYEM Ha
KOHKPETHOM MpUMepe.

TpebyeTcs OCYLWECTBUTL LM(POBYIO PerucTpaymio ¢ 4acToTou
5 kl'y cnyyaliHOro npouecca, MNpPeAcTaBAAKOLWEr0 CO60W Aun-



HamMM4yeCKn u3MeHAloWeeca B guanasoHe 0-2B HanpsxeHue.
B KauecTBe cpefCcTBa M3MEpPeHNS 1CMOJb30BaTh 3BYKOBYIO KapTy.

BcTpoeHHbili Taiimep LabVIEW umeeT paspelleHne 1 Mc, 4to
MO3BO/ISIET OPraHN30BbIBaTb COOP AaHHbIX TO/ILKO C YaCTOTOWN nopsaka
1kl u. MoaTtomy Ana peLleHmns 3a4a4m LienecoobpasHo NCMoNb3oBaHme
BO3MOXHOCTE, NpefoCcTaBnsieMbIX annapaTHbiM Tainmepom MNOBM.

6.1. YCTpOICTBO M NporpaMMUpOBaHMe 3BYKOBOI KapTbl

CoBpeMeHHble 3BYKOBble KapTbl MPeACTaB/AOT CO60M CNOXHbIE
MHOTO(YHKLMOHaNbHbIE YCTPONCTBA, COAEPXKallne BbICOKOTOUHbIE
(paspsigHocTb  16-24 6uTta) O6bICTpoaeincTBytoUlMe (BpeMS
npeo6pasosaHua 5-25 mkc) AL un MAI (cm. puc. 6.1).

Puc. 6.1. dyHKUMOHaNbHasA CxeMa 3ByKOBOW KapThbl

Ha atom pucyHke: "LTNE IN" - nuHeliHblin Bxog, "MIC" - Bxog ¢
MUKpodoHa, "LINE OUT" - nuHelHbIl Bbixod, "SPKR" - Bbixog Ha
HayLWHWKN WU BHELIHWE AWHAMWKK, "@" - aHanorosble QUALTPLI,
"Y' - ycunuTenu aHanorosbixX curHanos, "DSP" - npoueccop 3BYKOBbIX
curHanos. Ha DSP B03/10XeHO 60/bllOe KONMYEeCTBO 3afgay no
ynpaBsfieHno NpoLieccaMy aHanoroeo-LuMpPoBoro 1 LMMpoaHanorosoro
npeobpa3oBaHNs, N0 CUHTE3Y U 06paboTKe 3BYKOBbIX CUMHaNOB, MO
06MeHy AaHHbIMK ¢ M3BM u np. B yacTHocTn, DSP nogaep>kmsaet
PSS COXpaHMBLUMXCA ewe ¢ Mnaawmx mogeneli Creative Soundblaster
PeXMMOB paboTbl 3BYKOBOW KapTbl, MpefycMaTpuBaroLLUX Hemnoc-
PeACTBEHHbIN 8-OMTOBbLIN OAHOKaHaNbHbIV BBOA-BbIBO,



MpprpammHoe ynpasfieHne pexumamn pabotel DSP
OCYLLECTB/ISETCA Yepe3 NMopTbl BBOAA-BbIBOAA (CM. Tab. 6.1) npyu nomMoLuy
crneymnanbHbiX KomaHg (cMm. Tabn. 6.2). Mo ymonyaHuo 6a3oBbliii agpec
06nacTv NMoOpTOB BBOAA-BbIBOAA 3BYKOBOWN KapTbl BASE=220h.

Tabnmua 6.1
HekoTopble NopThl BBOAA-BbIBOAA 3BYKOBOI KapThbl

Agpec nopta HasHaueHve

BASE+6 Peructp ynpasneHua DSP

BASE+OAh  BydepHblil pervcTp AN YTeHus JaHHbIX

BASE+OCh 1 BydhepHbIin perncTp Ans 3anmcu AaHHbIX 1 KOMaH[,
2. Peructp coctosHus Bydepa 3anmcu (ecrv GUT 7 COPOLLIEH,
TO paspeLLieHa 3anvck B OydepHbIii pernctp)

BASE+OEh  Peructp cocTosHus Gychepa YTeHus (ecrivi GUT 7 YCTaHOB/IEH,
TO paspeLLeHo YTeHve 13 ByepHOro perucTpa)

Tabnmua 6.2
HekoTopble KOomaHfbl yripasneHusa DSP
KomaHaa OncaHve
10b Mepenava Gaiita Ha LIAIM
20h UreHwe 6alita ¢ ALLM
ODIh PaspeLLmnTb BBOA-BbIBO/,
0D3h 3anpeTnTb BBOA-BLIBOA,

WHnymannsaumsa DSP cocTouT 13 cnefyrowmx geictanii (puc.6.2):
* nocnatb 3HavyeHve 1B nopt BASE+6;

* BbINOMHUTb BPEMEHHYHO 3aJ€PXKKY;

* nocnatb 3HayeHue 0 B nopt BASE+6.



UteHne n3 DSP 3akntovaetcs B cnegyroulem (puc.6.3):

* B LMK/E 0XXNAaTh roTOBHOCTU DSP (YCTaHOBKW 7-ro 6uTta B MOpTY
BASE + OEh);

* npounTath 6aiT 13 nopta BASE+OAh.

Puc. 6.3. Cy6BI1 uteHns n3 DSP

AHaNOrMYHO BLIMNAAUT 3anuce B DSP (puc.6.4):
* B LMKNe oXxugaTtb rotoBHoctu DSP (c6poca 7-ro 6uta B NopTy

BASE +OCh);
* 3anucatb 6anT B nopt BASE+OCh.

PaspelleHve BBOfa-BbiBOJA 3aK/HOYAeTCA B nocblike B DSP

KomaHAbl ODIh, a 3anpeLieHne BBOAA-BbIBOAA - B MOCLIIKE KOMaH[bl
0D3h.

UTeHne paHHbIX M3 AL 3BYKOBOIM KapTbl CKNagblBaeTcs M3

CNneayoLmX feicTBUIA:

* nocnate B DSP komaHay ¢ kogom 20h;
* npounTatb 6aiT faHHbIX 13 DSP.

B npoTMBONOMIOXHOCTb 3TOMY NOCbI/IKA faHHbIX Ha LIAT 3ByKOBOM

KapTbl 3aKNHOYaeTCA B TOM, UTOObI:

e nocnatb B DSP komaHgy ¢ kogom 101t
e nocnatb B DSP 6aiiT gaHHBbIX.



6.2. CucTeMmHbIit Taiimep NM3IBM

CucTeMHbIli TaiiMep COBpPeMeHHbIX M3BM - 3T0 yCTpONCTBO,
MO3BONAIOLLEE BbIYMCANTEIbHON CUCTEME pellaTh 3af4avn peanbHOoro
BPEMEHU, @ UMEHHO:

* N3MepATb MOMEHTbI HAacCTyMaeHUs NporpaMMHO-annapaTHbIX

COObITWIA;
* CaMOCTOATE/IbHO TEeHepMpoBaTb Takue CcobblITUA B Tpebyemble
MOMEHTbI BPEMEHMW.

P YHKUMOHANBbHO CUCTEMHbIV TaiiMep MOXKET ObITb MpeAcTaBfeH B
BUAe COBOKYMHOCTU rpex "KaHasios", paboTalolmX He3aBUCUMO Apyr
oT Apyra (cMm. puc. 6.5). PaboTa KaXK4oro 13 KaHanoB CMHXPOHU3UpOBaHa
C TaKTOBbIMM MMMy IbCaMK, NOCTYMAKOLWMMI C KBapLLEBOro reHepatopa
¢ yactotor 1,193180 MIwu,

Puc. 6.5. dyHKLMOHaNbHaA cxema CUCTEMHOrO Taiimepa

Kaxbli 13 KaHanoB MOXET paboTaTb B OHOM U3 LLECTU PEXMMOB.
Mo ymonuyaHuMio An9 BCEX KaHa/oB YCTaHOB/MEH pexum Ne3d. B 3Tom
peXXMme KaHa/lbl paboTaroT criefyroLmm obpasom (cm. puc. 6.6):
* B CYETUMK TailiMepa 3arpy><aeTcs HEKOTOpas KOHCTaHTa nepecyeTa
B Avana3oHe 1..65535 (Nno ymonyaHuio OHa MMeeT MaKCUMaslbHO
BO3MOXHOE 3Ha4eHue);



* 110 (PPOHTY K&KAOro NPUXOAALLEro TaKTOBOrO UMMNy/bCa 13
CyeTUMKa BblUNTaETCS [BOMKA;

* MPU JOCTVXXEHUM CHETUMKOM 3HauyeHns 0 Ha BbIXOAe Y KaHana
Talimepa UHBEPTUPYeTCA 3HaYeHne curHana "OUT", Kpome Toro,
B CYETYMK BHOBb 3arpy>aetcsa MCXOfHas KOHCTaHTa M paboTta
CYeTyMKa MpoLOoIKaeTcs;

* 0 (PPOHTY curHana "OUT" (T.e. MPX KaXKLOM BTOPOM O6HY/IEHNM
CUEeTUMKA) TeHepupyeTcs HeKOTOpoe “cobbITve".

"CobbITns" KaHana O 3aK/O4aloTCs B TOM, YTO Ha KOHTPOep
npepbiBaHW MogaroTcs 3anpocbl ¢ npuoputeTom IrgO 1, cOOTBeT-
CTBEHHO, B CUCTEMe BO3HMKAIOT NpepbiBaHua ¢ Homepom 8. MNpepbiBaHue
8 ncnonb3yeTcs onepaumoHHon cuctemoi Windows ansi opraHusauum
BbITECHAIOLLEN MHOro3aga4yHocTu.

"CobbITna" kaHana 1 3ak/o4aroTCAa B reHepauuy TakTOBbIX UM-
My/bCOB, CUHXPOHU3NPYHOLLNX CUCTEMHBIE MPOLIECChI HA MaTepPUHCKOM
nnare NM3BM.

"CobbITnA" KaHana 2 npeacTaBnsloT CO60M NPAMOYrosibHble UM-
MyNbChbl, NOAAOLLMECH HA BXO BCTPOEHHOIO KOMMbIOTEPHOIO AVHAMMKA.
YnpasneHue paboTon KaHana v 3By4aHWeM JUHAMKKa OCYLLEeCTBSETCS
yepe3 nopT 61h: 6UT O MackMpyeT NOCTYM/eHWe B CUETUMK KaHana
TaKTOBOM 4acTOTbl, & 6UT 1- MackupyeT nepejady BbIXOLHOMO CUrHana
KaHasa Ha AVHaMUK.

Bce Tpu KaHasa ABNAKOTCA MPOrpaMMUpyemMbiMin: BOSMOXHO Nepek-
NIOYEHNE PEXMMOB PaboThbl KaHana, N3MeHeHWe KOHCTaHTbI NepecyeTa,
CUMTbIBaHME W 3arpyska 3Ha4YeHWn CYETYMKOB M Mp. YnpaB/eHue
TaiMepoM ocyLecTsnsieTca vepes nopt 43h (cm. Tabn. 6.3).



O6MeH JaHHbIMK C KaHalaMmn CYeTYMKa BbIMO/HAETCS Yepes nopThl
40h (Hynesoi kaHan), 41h (nepBbiii KaHan), 42h (BTOpoW KaHan).

Vpea peanvsauumn cbopa LaHHbIX B PeXVMe peaslbHOr0 BPEMEHM
3aK/oyaeTcs B TOM, YTO6bI 3anporpammupoBatb kaHan Ne2 Talimepa
Ha paboTy ¢ Tpebyemoi 4acTOTON, CKaHMPOBaTb B LMK/IE 3HAYEHUS
CYETYMKA M BbINOMHATL onpoc AL B MOMEHT ero (cyetyumka)
rnepesarpysku.

Tabnuua 6.3

)/npaBnmom,MVl PErncTp CNCTEMHOIO Taﬁmepa

Butbl HasHauyeHune

0 Twun cyeta: 0 - ABOMYHDIN , 1- ABOMYHO-AECATUYHbIN

1.2 Pexxunm paboTbl kaHana: 011 - pexxum Ne3

4.5 KomaHga: 00 - 3alukcumpoBaTb 3HayeHWe cyeTyMka B OydepHOM
peructpe; 01 - nNOAroTOBUTbL 4TeHMe/3arpys3Ky crapliero b6anTa
cyeTumnka; 10 - NOAFOTOBUTHL UTeHMe/sarpysky mnagwero 6alita
cyeTymnka; 11 - MOAroToBMTb MOCMefOBaTe/ibHOe 4TeHue/3arpysky
MAajLlWero n ctapllero 6aiToB cyeTyMKa

6..7 Homep kaHana: 00 - HyneBoii, 01-nepBbIit, 10-BTOPOWA

NHuumanmsaumsa cyeTymka 3ak/ioyaeTcsa B CregytoleMm (Cwm.
puc. 6.6.):

 3anucatb B nopT 43h ynpasnstoLlee c/oBo €O 3HavyeHnem 0B6h;

* nocnefoBatenbHO 3anuncatb B 6yepHblil pernctp 42h mnagLwinia
N CTapLLUWiA 6aiiTbl KOHCTAHTbI MEpecyeTa, COOTBETCTBYHOLLEN TPeOyeMOoi
yactote onpoca (0.0002c¢*1193180*2 1/c = 478);

* 3anMyCTUTb CYeT (C OLHOBPEMEHHLIM OTK/IKOYEHMEM AMHAMMKA)
3anncelo B NopT 61h 3HayeHmsa L



UTeHne TekyLLero 3HavyeHWs CYeTUMKa BTOPOro KaHana TaliMepa
MOXHO BbINO/IHUTb Tak:
* MOAroTOBUTL YTeHWe, nocnas B nopt 43h ynpasnsiowmii 6ant
CO 3HauyeHnem 86h;
* rocnefoBaTe/lbHO NpounTath M3 BydepHoro nopta 42h cHavana
MMaALWni, a 3aTeM cTaplunii 6aiTbl 3HAYEHUS CHETUMKA.

Puc. 6.8. Cy6BIl uTeHns cyeTuMka BTOPOro TaiiMepHOro kaHana

6.3. Pabota c Bl c6opa faHHbIX

Wcnonb3ysa paspaboTaHHble paHee W OMucaHHble Bbilwe cy6BIl,
MOXHO CKOMMNOHOBaTb BI1 c6opa aHanoroBbiX [fAaHHbIX C
1CNob30BaHNEM 3BYKOBOM KapTbl (CM. puc. 6.9-6.11).

MprvmMeyaHue. JlnueBble naHenu 6onblinHcTBA Cy6BI1, MCNOML30BaHHbLIX MpU
NMOCTPOEHNMN AEMOHCTPALMOHHOIO BI, MMEIOT TpUBMaNbHBIV BUA, U MO3TOMY Ha PUCYHKaX

He 0TOGPaXKeHbI.
MpaBuna paboTebl ¢ aTum BI1 cnegytowye.

War 1 TMoaknuMTe Ha BXOA 3BYKOBOW KapTbl MCTOYHUK
aHasioroBoro curHana (Hanpumep, MMKPooH). Takke A1 NPoBepKn
pe3y/bTaToB PaboThbl NOAK/IHOUNTE K BbIXOLY 3BYKOBOW KapTbl HAYLUHWUKN
NN JUHaMUK.

Lar 2. 3arpysuTe BIl. Y6eautech, UTO Ha BXO[ 3BYKOBOW KapTbl
nocTynaeT MHPOPMATUBHBIV cUrHan u 3anyctute BI. Yepes HekoTopoe
BpeMs noc/e 3anofiHeHns Gyepa AaHHbIMK Ha Tab1o NoSBUTCS rpadmk
OLM(POBAHHOIO CUrHasMa, a B AVHAMUKE MPO3BYYUT "3X0".

MprMeyaHune. Ha BXxofe 3ByKOBbIX KapT CTaBATCA (UAbTPbl HUXHUX YacTOT, MO3TOMY
ucnonb3osaHue nx ALIM uenecoo6pa3Ho TOMbKO AN U3MEPEHUS CUMHANOB C YacToTamu
Bbiwe 20 I'u.



File Edit Operate Controls Windows Text Help W
BBS pemo

JeMoHcTpaynoHHbIi Bl "Ncnonb3oBaHue ALM
1 LA 3BYKOBbIX KapT /18 c6opa aHanoroBbIX
'CSESSZ [daHHbIX". (E) KnumeHTbeB K.E. Camapa, 2001

p n i n i
NellJMMiiillUliiJiiNeliil]

] il — [ I |

5000 10000 15000 20000 25000 30000 35000 40000 45000 50000

5 M

Y L8 e s T w B
Puc 6.9. Jluuesasa naHesb geMoHcTpaunoHHoro Bl

ADC-DAC4.V1 Diagram E S B |

File £drt Operate Functions Windows lext Help

ML WK T BA!

Qg-g.p oYPI mE\H*
timer” 1
||.|.|| —MB- nr |C6up aaHHbIX | [ma PocnpounssefeHHe |
ro
Aok
WMHunymnanusaymns e p'n ° paA

DSP uTaiimepa

1BTH L
s Wl
K [3apepkkaj | LW [3apepxka] j $

mow L. twl L

n-d.rz



HET |C60p faHHbIX | (500001— BocnpowussegeHue
Pa B Al 1U-EW ‘SDD«MKD[K
YTEHWE I-I |CHFH¢’:U'I 3VII'IBI'ICb s
{1 -+D5]
[»«] 3oooooo x

Puc. 6.11. "CKpbITble" Kagpbl CTPYKTYp "C60p AaHHbIX” 1 "Bocnpon3seaeHmne”
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Vcnonb3oBaHue BMpPTYasibHbIX npubopoB LabVIEW. - M.:ConoH-P,
1999. - 268 c.

2. MypasbeB C.B., Tokapes C.B. HoBbIil CTUb B M3MEPUTENBHOM
nporpammupoBanun // Tlpnbopbl U cMCTEMbI yMpaBneHus. - 1997.
Nel0,- C. 40-47.

3. Co6ones B.C. NporpaMMHoe 06ecneyeHne COBPEMEHHbIX CUCTEM
cbopa 1 06paboTKM M3MepUTeNbHON MHGopmauun // Mpubopsl, 1
cucTembl yrpasneHus. - 1998. Nel. - C. 55-63.

4. MporpammMmupoBaHue B cpege Cu gna NM3BM EC / PomaHoBCKas
N.M., Pycc T.B., CButkosckuin C.I. - M.: ®uUHaHCbI N CTATUCTUKA,
1991. - 352 c.

5 ®ponos A.B., ®ponos E B. AnnapaTHoe o6ecrieyeHne IBM PC:
B 2u.- M.: Ananor-M1® W, 1992. - 4.2. 208 c.

6. Wells Lisa K., Travis Jeffrey. LabVIEW For Everyone: graphical
programming made even easier. - Prentice-Hall, 1997. - 586 p.

7. LabVIEW Code Interface Reference Manual. - National Instruments
Corp., 1993.

8. LabVIEW User Manual. - National Instruments Corp., 1993.

9. LabVIEW Tutorial. - National Instruments Corp., 1993.

10. LabVIEW for Windows. Demonstration Guide. - National
Instruments Corp., 1992.

MpunoxeHune A
CoobueHns 06 owmnbkax

<Function name>: contains unwired or bad terminal. (<Wwms
(OYHKUMN>:  COLEPXUT HEMPUCOEAUHEHHDBIA WM MI0X0N TepMUHAN).
Bxog HY K YyeMy He MpUCOeSVHEH UM NMPUCOEANHEH K CBA3W HEBEPHOIO



TMna. Heo6XoAMMO COeAMHUTL TpebyeMble BXOAbl C [JaHHbIMU
COOTBETCTBYHOLLMX TUMOB.

<Code Interface Node>: object code not loaded. (<¥3en nHTepdeiica
C KOAOM>: 00bEKTHbIA Kof He 3arpyeH). KomnoHoBka CIN-y3na
He 3aBepLUeHa. Heo6xoaMmo 3arpy3nTb KOAOBbIV Pecypc.

<Control>: control does not match its type definition. (<CpeacTso
ynpas/ieHns”N CpeaCcTBO YNpaB/ieHNs He COOTBETCTBYET OMPeLesieHnIo
ero Tuna). OTpefakTupyliTe CPeACTBO YMpaB/eHns, YTOObl COrnacoBatb
TUNbI, NGO OTKNIOYMTE SBHOE OMpefesieHne Tuna.

Enumeration has duplicate entries. (MepeuncneHve cofepuit
[BOMHbIE BXOXAeHUS). Bce anemeHTbl B CpeAcTBe ynpaBneHuUs
MepeyncnnumMoro Tmna LO/MKHbI OblTb YHUKa/IbHbI.

More Errors... (MmetoTca ewe ombkn...). LabVIEW nokasbiBaet
He 60niee 100 OWMOOK OAHOBPeMeHHO. WHgopMaumns 06 ocTasibHbIX
OLLUMGKax NOSBUTCA MOC/E TOro, kak Bbl ycTpaHuTe NpeaplayLLyto COTHHO.

For Loop: N is unwired and there are no input indexing tunnels.
(Lnkn FOR : TMMapametp N HM K 4YeMy He MPUCOEANHEH, W
OTCYTCTBYET UHAEKCALMSA BXOAHbIX TyHHeNen). Ecnm napametp N HU K
yemy He NPUCOEAMHEH WU pa3Mepbl BXOLAHOMO MacCMBa HEW3BECTHbI,
TO UMK He MOXET OnpeaenunTb He06XOAMMOE KOIMYECTBO UTepaLmii.

Global or Local Variable: named component doesn't exist.
(TnobanbHass  wnn  JlokanbHas  [epemMeHHasA:  MMEHOBaHHBbI
KOMMOHEHT He CyLlecTBYeT). VIMsa nokanbHOW wunu rnobanbHoi
MepPeMEHHON M3MEHMUIOCH CO BPeMEeHW nocnegHen 3arpysku B, wu
Ternepb OHO 0O/blLUe He COOTBETCTBYET HUKAKOMY OOBLEKTY NULIEBOWA
naHenu. BbibepuTe fpyroe nms.

Global Variable: subVI is missing. ("no6anbHas MNMepemeHHasA: cy6BI
otcytcTByeT). LabVIEW He woxeT Hailtm cy6BIM rnobanbHow
MEePeMEHHON, BO3MOXHO MOTOMY, 4TO MMsA Cy6BI1 M3MeHMNocCh.
VcnpaBbTe MMsi nnn cosgaiite HOBbIN cy6BIT.

<Node>: A subroutine priority VI cannot contain an asynchronous
node. (<Y3en>: BIl c npuvopuTeTOM MOANPOrpaMmbl He MOXET



cofilepXaTb aCMHXPOHHOro  y3na).  HeBO3MOXHO  WCMO/b30BaTb
aCMHXPOHHYI0 (DyHKUMIO (Hanpumep, Wait) B BIl, KOTOpbIi
MMeeT YpOBeHb MPUOPUTETA, COOTBETCTBYIOLLMIA NOANPOrpaMme.

<Object>: Object is hidden. (<O6beKT>: 06bEKT CKPbIT). OO6BLEKT
CKPbIT, N 3TO MO3XE MOXET MNPUBECTU K KOH(IUKTaM.

Right Shift Register: type is undefined. (MpaBblii cABWroOBbI
perucTp: Tun HeonpefeneH). Bbl 4OMKHbI YAanMTb HEUCNONb3yeMble
CABWIOBbIE PErUCTPSI.

Right Shift Register: some but not all left sides are wired. (Mpa.bliit
COBUIOBbIA PETUCTP: HEKOTOPbIE /EBble LIAO3bI HU K YeMy He
npucoenHeHbl). CABUIOBbIA PErUCTP AO/MKEH UMETb BXOAbl ANS BCEX
NEBbLIX LUAKO30B MO0 HU /1 OLHOIO U3 HUX.

Sequence: One or more sequence locals were never assigned.
(CtpykTypa SEQUENCE : OfHa nnn 60nee noKanbHbIX NepeMeHHbIX
HW K 4YeMy He npucoeamHeHa). Bbl 3abblin B CTPYKType Sequence
NMPUCOEANHUTDL IOKA/IbHYIO NepeMeHHY0. Y anuTe ee.

<SubVI name>: bad linkade to subVI. (<Wmsi cy6BI1>: nnoxoe
coegnmHeHune ¢ cy6BIl). CTtpykTypa BXOAOB M BbIXOA0B Cy6BIl
M3MeHWUnacb € Tex Nop, Kak Bbl nocneaHwuii pas 3arpykanm cyoBIT,
nnu Bbl 3266111 ONpeseinTb BXOAHbIE Y BbIXOAHbIE 0ObEKTbI NepeaHeit
naHenu cy6BI1. B nepsom cnyyae Bbl MOXeTe MCMOMb30BaTb KOMaHAy
Relink (MepecTpouTb CcOeAMHEHWS) BO BCJIbIBAIOLLEM MEHIO CBOWCTB
cy6BI.

<SubVI name>: recursive references (dispose it). (</ma cy6BIT>:
NPUCYTCTBYIOT PEKYPCUBHbIE CCbIKN (yaanuTte ux)). Bbl nameHunn
nUMA Bbi3blBatowero Bl Tak, 4YTO OHO CTa/lo TakUM >Xe, Kak UMS
0Q]HOr0 13 Bbi3blBaeMbIX Cy6BI1, 1 LabVIEW Tenepb cunTaeT, yto BI
BbI3bIBAET CaM Cebsl pekypcmBHo. (Bl u cy6BIl, BeposTHO, pacno-
naralTcs B pas/IMyHbIX Katanorax). B LabVIEW 3anpeLieHa pekypcus,
TO eCTb MOMbITKa NOMeCTUTb Bl B COGCTBEHHYIO 6/10K-CXEMY.

<SubVI name>: LV Subroutine link error>. (<Wmsa cy6BIT>:
OwwnbkKa cBasblBaHWSA  nognporpammbl).  CyliectByeT  npob6rema
KOMMOHOBKM  C MOAMNPOrpaMmoii, HanmcaHHON Ha fA3bIKe BbICOKOro
YPOBHS.



<SubVI name>: A Subroutine priority VI cannot call anon-
subroutine priority subVI. (<Wmsa cy6BIlN>: TllognporpamMma c
npvioputeToM Bl He vMeeT npasa BbBbBaTL Cy6BIT ¢ npriopuTeToM
Hernognporpammbl).  Bbl 40/KHbI 3aCTaBuTb CYy6BIT BbINOMHATLCA C
npYopUTETOM MOAMPOrpaMmbl UM 06paTuUTLCs M3 Bl K yemy-HUOY b
[pYromy, Yeil NPUOPUTET pPaBeH MPUOPUTETY MOAMNPOrpPammbl.

<SubVT name>: subVI is already running. (<Wmsi cy6BI>: cy6BI
yXXe BbINosHsAeTcs). Henb3s 3anyckate B, ecnn oguMH M3 ero
cy6BI1 yxe BbINONMHAETCSA Kak cy6BIl gapyroro BIT.

<SubVI name>: subVI is in either panel order or cluster order
mode. (<Wma cy6BI1> : cy6Bll Haxoantca B pexunme
nepeynopsfoYMBaHns naHesiein Wan KnactepoB). Bbl He MoxeTe
BbINOMHATL Bl BO Bpems M3MeHeHWs NopsAKa NaHenen nnm Knactepos
0flHOro 13 cy6BITl.

<SubVI name>: subVI is in interactive retrieval mode. (<V/wms
cy6BIN>: cyb6Bll HaxoguTCA B PeXMMe WHTEPAKTUBHOIO MOWUCKA).
Henb3a 3anyckatb BI1, noka ognH 13 ero cy6BI1 HaxoanTcs B pexxmume
WNHTEPaKTUBHOIO MOWCKa.

<SubVI name>: subVi is missing. (<Wma cy6BI>: cy6BIl
otcytcTByeT). LabVIEW He MoxeT HaiiTu cy6BIM nocne 3arpysku
BbI3blBatoLLlero BI1, BO3MOXHO NOTOMY, Y4TO Bbl M3MeHUIN nms cy6BIT.
3ameHuTe Nnoxoi cy6BI1 Ha xopowwnii unm ykaxumte LabVIEW nyTb K
oTcyTcTBYtOWEMY cy6BIT, ecnu Bbl MOXeTe HailTh ero.

<SubVI name>: subVI is not executable. (<Mmsa cy6BIM>: cy6BIl
He SBNSETCA WCMOAHMMOM nporpammoii). Cy6BI1  HeucnpaseH.
OTKpOiiTe ero u ycTpaHuTe OLINGKN.

Terminal: The associated array or cluster on the front paneel has
no elements; its type is underined. (TepMUHan : CBSA3aHHbIA C HUM
MaccvB WM KfacTep Ha nepefHei naHenm He WUMeET 3/1EMEHTOB;
ero TWn HeonpegeneH). Bbl JOMKHbI NOMECTUTL BHYTPb Maccuea uam
Knactepa CpefACcTBO YNpaB/ieHUs UM UHAMKATOP.

Type Definition: Can't find valid type definition. (OnpegeneHne
TMna: HeBO3MOXHO HaliTy A0NYyCTMMOE onpeaeneHme Tuna). LabVIEW



He MOXeT HalTu onpegeneHve Tunos BIT nocne 3arpysku
BbisbiBalowero BI1, BO3MOXHO MOTOMY, 4TO Bbl M3mMeHun ums.
OTKpoWiTe OTCYTCTBYHOLLIEE onpeaeneHne Tunos BIM, ecnn Bbl MOXeTe
HainTV ero, CNoO3ULMOHMPYITECH HA M/I0XOM CPeACTBE YNpaB/ieHUs W
OTCOeAVHUTE ero OT OMNpeaeneHns TUNOB UM 3aMeHNTE ero Ha Apyroe
CPEeACTBO YMpas/eHns.

(Un) Bundle By Name: Empty cluster, or some components
are unnamed. (O6beanHeHVe N0 WMeHW: TlyCTOR Knactep WK
HeKOTOpble KOMMOHEHTbl He MMeKT MMeH). BxogHoi Knactep,
npucoeauHeHHbIA K GyHKuun Bundle By Name, wam nyct, wam
COZEPXXMUT KOMMOHEHTbI 6€3 TEKCTOBbLIX METOK.

Unit: bad unit syntax. (Mogy/b : Ni10X0M CUHTaKCUC MoAyns). TekcT
B y3/e COLEPXMWT OwWwnbKy. BonpocuTenbHbIA 3HaK MOMeLLaeTcs
HenocpeLCTBEHHO MNepef Hepacno3HaHHbIM CYMBO/IOM.

MpunoxeHue b
BubnnoTteyHble TUNbI faHHbIX U QYHKLAN

bnbnuoteka LVLIB.LIB n Bknwouyaembiin thaiin EXTCODE.H
npegHasHaveHbl 418 noggep>kkn cosgaHua CIN-y3n10B Ha A3blke Cu
N coaepaT HECKO/IbKO COTEH CreunpnyecKux 006bEKTOB - (DYHKLWIA,
MaKpoCOB, KOHCTAHT W TUMOB [aHHbIX. [anee KpaTKo OMucCbIBaeTCs
He60/bLIoe NOAMHOXECTBO 3TUX, Haubonee 4acTo WCMOMb3yeMblX,
OOBbEKTOB.

1L Tunbl faHHbIX

Tabnuuya 1
Twvnbl gaHHbIX LabVIEW
Tun OnvHa B OnwucaHue
GaliTax
B00132 4 Jornyeckoe 3HaveHune: 1- «<NCTUHA», O -
«JTOXXb»
LVBoolean 2 Jlornyeckoe 3HayveHme: <0 - «<MCTUHA», >0 -
«JTOXb»

int8 1 Llenoe yncno co 3HaKoMm



Tun AnvHa B OnwucaHwne

6anTax

inti6 2 -

int32 4 S

uint8 1 Llenoe uncno 6e3 3Haka

ulntl6 2 1

uint32 4 S

float32 4 BellecTBEHHOE UYMC/O C N1aBaloLLei 3anaToi

float64 8 -1

floatExt 10 L

cmpl\64 8 KomMnieKCcHOe YnCno € BeL,eCTBEHHbLIMUY NONAMU
reuvim

cmpl\128 16 -V

cmplxExt 20 e

uChar 1 Cumson

CStr - MaccuB cMMBO/I0B, KOHYaroumiics 6aitom 0

PStr - MaccuB cMMBONOB, A/IMHA XpaHUTCA B 6ailiTe ¢
Homepom 0

EStr . MaccuB CMMBO/0B, A/IMHA XPaHUTCA B NepBbIX
yeTblpex 6GanTax

CPStr - Cnuncok nepemeHHbIX Tuna PStr

Path - MyTb 1 nms dalina

Lptr - YKasaTesb Ha 6anT

MgErr 4 Llenoe uncno, cogepxauiee Ko oWnNOKN

File [eckpunTop oTKpbITOro haina

2. ®yHKUMK ans paboTbl C AUHAMUYECKON NaMATbIO

UPtr  DSNewPtr(int32 size) Bo3BpawaeT ykasaTe/lb Ha
pacnpefeneHHblin 610K NaMaTn ASIMHON Size GaliToB.

UPtr  DSNewPClIr(int32 size) aHanornyHo DSNewPtr, Ho
namsTb NpeABapuTe/IbHO OUULLIAETCS.

MgErr DSDisposePtr(Uptr p) ocBoboxzaeT 6/10K namatyi no
anpecy p.



3. dyHKUMKN ans paboTbl ¢ hainnamm

MgErr FCreate(File *fdp, Path path, int32 permissions, int32
openMode, int32 denyMode, PStr group) - co3fgaeT paHee
OTCYTCTBOBaBLUMIA (hailn ¢ MMeHem path, aTpubytamy goctyna
permissions (ecnn 6uT 7 cOpPOLLEH, TO NOC/Ee 3aKpbITMA Y thaiina oyaet
YCTaHOBMEH aTpUOYT "TOMbKO ANd 4TeHMs"), PeXUMOM [oCTyna Cco
CTOPOHbI Tekyulero npouecca openMode (openReadOnly - 3anuncb B
thaiin HeBO3MOXKHa, openWriteOnly - yTeHne 13 haiina HEBO3MOXHO,
openReadWrite - paspelLeHbl YTeHWEe W 3aMucb), PEXMUMOM LOCTYyMa Co
CTOPOHbI Apyrux npoueccos denyMode (denyReadWrite - uTeHue 1
3anuce 3anpeLyeHsl, denyWriteOnly - 3anuch 3anpelueHa, denyNeither
- nonHbIin goctyn), UNUX-rpynnoit group (8 Windows nrHopupyeTtcs)
1 BO3BpaLlaeT geckpuntop B fdp.

MgErr FCreateAlways(File *fdp, Path path, int32 permissions,
int32 openMode, int32 denyMode, PStr group) - aHanornyHo FCreate,
HO ec/in (ain yxKe CyLLeCTBYET, TO OH OYMLLAETCS.

MgErr FMOpen(File *fdp, Path path, int32 openMode, int32
denyMode) - oTKpbIBaeT haiin ¢ umeHeM path, pexxumom goctyna co
CTOPOHbI TeKyllero npouecca openMode, pexumMom Aoctyna co
CTOPOHbI Apyrux npoueccos denyMode n BO3BpaLLaeT AecKpunTop
B fdp.

MgErr FMClose(File *fd) - 3akpbiBaeT aiin ¢ geckpunTo-
pom fd.

MgErr FMRead(File *fd, int32 inCount, int32 *outCountp, uPtr
buffer) - uutaet inCount 6aiitoB 13 thaiina ¢ geckpuntopom fd B
Oyep buffer, Bo3Bpalias 4MCNO peasbHO MPOYUTaHHbLIX 6ainToB B
outCountp.

MgErr FMWrite(File *fd, int32 inCount, int32 *outCountp, uPtr
buffer) - 3anuceiBaeT inCount 6ainToB B (haitn ¢ geckpuntopom fd u3
Oygepa buffer, Bo3Bpawas 4ncno peanbHO 3anucaHHbIX 6aiToB
B outCountp.

MgErr FMSeek(File fd, int32 ofst, int32 mode) - nepemeluaeT
yKasaTenb yTeHums/3anucu B daitne ¢ geckpuntopom fd Ha no3uumio



ofst B cooTBeTCTBMM C pexxumom mode (fStart - oTHOCUTENBbHO Havana
(hainna, fCurrent - oTHOCUTENbHO Tekywen nosmyum, fEnd -
OTHOCWTENbHO KOHLA'(haina).

MgErr FMTell(File fd, int32 *ofstp) - Bo3BpallaeT ana aina c
JeckpunTtopom fd TekyLyto no3muunio yteHusa/3anucu B ofstp.

MgErr FGetEOF(File fd, int32 *sizep) - Bo3BpallaeT B Sizep
TeKyLyto AnvHy aitna ¢ geckpuntopom fd.

MgErr FSetEOF(File fd, int32 size) - yctaHaBnmBaeT gns (havina c
Jeckpuntopom fd HOBYHO ANKHY Size.

MgErr FMove(Path oldPath, Path newPath) - npucsamsaeT chaiiny
c umeHem oldPath HoBoe mms newPath (BO3MOXXHO, M3MeHSAA ero
MEeCTOMOJIOXKEHNE HA HOCUTENE).

MgErr FRemove(Path path) - yaanset ¢aiin ¢ umeHem path.

int32  FExists (Path path) - npoBepsieT cyuiecTBoBaHWe (aiina
C MMeHem path.

4. OyHKUUKM Ans paboTbl CO BPEMeHeM

ulnt32 MilliSecs() - BO3BpawaeT TeKyllee KOIMYEeCTBO
MUJIIUCEKYHL,

ulnt32 TimelnSecs() - Bo3Bpaw,aeT KOJIMYECTBO CEKYH[,
npotueaee ¢ 0 yacos 0 MuHyT 0 cekyHs 1.1.1904 r.

CStr DateStiing(uInt32 secs, int32 fmt) - BO3BpallaeT ykasaTesb
Ha TEKCTOBYIO CTPOKY, OMWCLIBAIOLLYIO AATy, OMpefensemMyto Y/C/IoM
CekyHp secs, npoweguwnx ¢ 0 yacos 0 mmHyT O cekyw 1.1.1904 r., B
cooTBeTCcTBUM C (hopmaTom fmt: O - "mm/dd/yy"”, 1- co BK/IHOUEHUEM
MONHbIX HAUMEHOBaHWIA [HA Hedenu U Mecaua; 2 - CO BK/IOYEHUEM
COKpaLeHHbIX HaMMeHOBaHWA.

CStr TimeString(uInt32 secs, int32 fmt) - Bo3BpallaeT yKasare/b
Ha TEKCTOBYHO) CTPOKY, OMMUCbIBAIOLLYIO BPEMSA CYTOK, OMpeaensemoe
YMCNOM CeKyHA secs, npolueanx ¢ 0 yacos O muHyT O cekyH 1.1.1904
r., B cootsetctBun ¢ opmatom fmt: 0 - "hh:mm”, 1- "hh:mm:ss".
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CStr ASCIITime(ulnt32 secs) - sosepauiaeT ykasaTens Ha TEKCTO-
BYIO CTPOKY, OMUCHLIBAIOLLYIO ATy W BPeMs CYTOK, onpejenseMbie YNC-
nom cekyHp SECS, npowegwunx ¢ 0 yacos 0 MMHYT 0 cekyHp 1.1.1904 r.

5. PyHKUUM M MaKpoCbl 419 paboTbl C CUMBONAMU

boolean IsDigit(uChar c) - Bsosepawaert pesynbTat MPOBEPKM
cnmBosia C Ha NPUHaANEXHOCTb MHOXECTBY LUdp.

boolean IsAlpha(uChar c) - sosepauiaet pesynbTaT NpoBepKM
cMBONa CHa NPUHAANEXHOCTb MHOXECTBY 6YKB 1aTUHCKOro andasuTa.

boolean IsUpper(uChar c) - sosepauiaet pesynbTaT nposepkwu
CUMBONA C Ha MPUHAANEXHOCTb MHOXECTBY MPOMUCHBIX GYKB
naTUHCKOro andasuTa.

boolean IsLower(uChar c) - sosepaujaeT pesynbTaT MpoBepKw
cMMBOMAa CHa NMPUHAAIEXHOCTE MHOXECTBY CTPOUHbBIX GYKB TATUHCKOTO
andaBuTa.

uChar ToUpper(uChar c) - sosspauwaetr pesynbtaT npeo6-
pPa30BaHUs CTPOYHOM GYKBbI NATUHCKOTO antaBuTa B NPOMUCHYIO.

uChar ToLower(uChar ¢) - Bosspauwaetr pesynbTaT
npeo6pa3oBaHMA NPONUCHOI GYKBbI NATUHCKOTO anaBnUTa B CTPOUHYIO.

int32 HexChar(int32 n) - sosepauwaet kog cumBona 16-puuHoii
undpbl, cooTBeTcTBYHOW ERn yucny T

6. PyHKUMM ans paboTbl CO CTPOKamMu
int32 StrLen(CStr S) - sosspaujaetT gauHy cTpoku S B GaiiTax.

int32 StrCat(CStr si, CStr s2) - po6aensieT cTpoky7 S2 B KoHel
CTPoKM Si. BO3Bpallas HOBYI ANWHY CTPOKMW Si.

int32 StrNCmp(CStr si, CStr s2, int32 n) - sosspauiaet pesynbTat
nekcUKorpathnueckoro cpaBHeHus M NepBbIX CUMBOMOB cTPOK Si U S2
(Hanpumep, ecnu NOACTPOKW COBMAajaldT, TO (PYHKLMA BO3Bpa-
waet 0).



int32 StrNCaseCmp(CStr si, CStr s2, ulnt32 n) - pa6oTtaer
aHanoru4yHo StI’NCmp, HO pas3Inuymne CTPOYHbLIX M MPOMUCHbIX BYKB
NaTUHCKOTo angaBuTa UTHOPUpYeTCA.

Mpumeyvanune. Ana dyHkuynid Strlen, StrCat, StrNCmp n StrNCase B 61bnmoTteke
MMerTCs (hYHKLMOHaNbHbIE aHanoru, paboTtatoLLlue ¢ ApyruMm TnamMm cTpok Hanpumep,
hyHKums PStrLen maHmnynupyet cTpokamu Tuna PStr, LStrLen - ctpokamu Tuna LStr,
a CPStrLen - ctpokamu Tuna CPStr.

PtoCStr(PStr pstr, CStr cstr) - npeo6pasyet cTpoky Tuna PStr
B cTpoky Tuna CStr.

CToPStr(CStr cstr, PStr pstr) - npeo6pasyetr ctpoky Tuna CStr
B cTpoky Tuna PStr.

PToLStr(PStr pstr, LStrPtr Istrp) - npeo6pasyet cTtpoky Tuna PStr
B cTpoky Tuna LStr.

LToPStr(LStrPtr Istrp, PStr pstr) - npeo6pasyet cTpoky Tuna LStr
B cTpoky Tuna PStr.

7. MartemaTunyeckme iyHKLMN U MaKpochl

int32  Max(int32 n, int32 M) - sosepawaer 60nblwee U3 Yucen
nnT.

int32 Min(int32 n, int32 T) - sosspaujaeT MeHbwee U3 yncen M
nT.

int32  Pin(int32 i, int32 low, int32 high) - sosspawaer sHauenne
low, ecnn i<low, suauenue high, ecnu i>high, n snauenue i 8
NPOTUBHOM Cllyuae.

void RandomGen(float64 *xp) - sosepawaet B XP 3HaueHue
nceBAOCNYYaiHON BENMUYMHbBI, PABHOMEPHO pacnpefeneHHO Ha
nHTepsane [0,1].

MprmeyaHue. Kpome TOro, paspeLleH0 UCMoNb30BaHWe CneayoWmnx CTaHAapTHbIX
ansa s3bika Cu matemaTnyeckmx yHkuwmii: atan(), cos(), exp(), fabs(), log(), sin(),
sqrtO, tan(), acosO, asin(), atan2(), ceilO, cosh(), floor(), fmod(), frexp(), ldexp(),
logl0(), modf(), pow(), sinh(), tanhQ.



8. DYHKLMM N MaKpoCbl A1 PaboTbl C NEPEMEHHBIMU 1 MaMSITHHO

intl6 HiWord(int32 x) - Bo3BpallaeT cTapllee CNoBo 32-0MTOBOWA
NepeMeHHoN X.

intl6 LoWord(int32 x) - Bo3BpalyaeT MafLlee /080 32-6MTOBOIA
NepeMeHHOM X.

int8 HiByte(intlé X) - Bo3BpalwaeT cTapwnii 6ainT 16-6MTOBONA
nepemMeHHoN X.

int8 LoByte(intl6 x) - Bo3BpawaeT mnagwuii 6ait 16-6MTOBOW
NepeMeHHON X.

ulnt8 HiNibble(ulnt8 x) - Bo3BpaLlaeT ctapwune 4 6uta 8-6MTOBOIA
NepeMeHHON X.

ulnt8 LoNibble(ulnt8 x) - Bo3BpatLaeT Mnaglme 4 6uta 8-61rosol
NMepeMEHHON X.

intl6 Word(int8 hi, int8 lo) - komnoHyeT 16-6Mrosoe cfnoso M3
6ainTos hi n lo.

Int32 Long(intl6é hi, intl6 o) - komnoHyeT 32-6MTOBOE ABOIHOE
€noBo u3 16-6mToBbIX ¢oB hi u lo.

int32 Cat4Chrs(ulnt8 a, ulntS b, ulnt8 ¢, ulnt8 d)-komnoHyeT
32-6MTOBOE [IBOHOE CMOBO M3 GaliToB a, b, ¢ 1 d.

int16 Offset(type, field) - Bo3BpawiaeT 6aliToBOE CMeLLEeHUE NONA
field B cnoxkHol CTpyKType type.

9. ®YHKUMN 1 MaKpOCbl 06LLEro HasHaueHNS

int32  BinSearch(arrayp, n, elmtSize, key, compareProePQ) -
BbIMO/IHAET ABOMYHbIA NMOUCK MO KHOUY Key B MaccuBe arrayp, Kaxabli
13 N 3/1EMEHTOB KOTOPOro MmeeT pasmep B elmtSize 6GaiiToB, npuyem
MpaBu/I0 CPaBHEHMA 3/IEMEHTA C K/IHOYOM 33JaeTcd Mpu MomoLm
onpegensieMoi nonb3osateniemMm PyHKUUM compareProcP.



void QSort(arrayp, n, elmtSize, compareProcP()) - swinonHser
ObICTPYO cOpTUPOBKY (JeikcTpbl) MaccmuBa arrayp, kaxpgblit ns Tl
3NeMeHTOB KoToporo umeet pasmep B elmtSize 6aiitos, npuuem npasuno
CpaBHEHWA 3/1EMeHTOB 3ajaeTcs NPW MOMOLW WU OMNpefensiemMoil Nofb-
soBaTenem dyHkuum cOTpareProcP.

DbgPrintf(uChar *formats, ...) - oTkpbiBaeT foNoAHUTENbHOE OKHO
M oTob6paxaeT B HeM OT/afOYHbIe COOGLieHWS NONb30BaTENS,
opraHu3oBaHHbIe N0 MpaBuiaM CTaHAapPTHON ANA A3bika CU YHKLNAN

printf.
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