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1. BeeAeHMe 
naKeT LabVIEW (Laboratory Virtual Instrument Engineering 

Workbench) aMepHKaHcKo~ cpHpMbl National Instruments npeACTaenReT e 

KaYeCTBe CpeACTBa C03AaHHSI npH110>KeHH~ He TPaAHI..IHOHHbl~ TeKCTOBbl~ 
Sl3biK nporpaMMHpoeaHHSI, a rpacpHYecKH~ Sl3biK, KOTOPbl~, o6naAaSI eceMH 

B03MO>KHOCTSIMH, CKa>KeM, Sl3b1Ka C, HMeeT MO~Hble cpeACTBa AflSI 6biCTporo 

C03AaHHSI rpacpHYeCKOrO HHTepcpe~ca pa3pa6aTbiBaeMoro npH110>KeHHSI, a 

HMeHHO, naHene~ ynpaeneHHSI H HHAHKal.IHH AflSI QlH3HYeCKHX H 

TeXH0110rHYeCKHX npOI..IeCCOB, C OAHO~ CTOpOHbl, H 6biCTpOrO COCTaeneHHSI 

nporpaMM eeoAa H o6pa6oTKH AaHHbiX e BHAe 6noK-AHarpaMM, c Apyro~ 
CTOpOHbl . Bee 3TO KOMnHnHpyeTCSI B 3cpcpeKTHBHbl~ MaWHHHbl~ KOA. 

HecoMHeHHO, LabVIEW RBnReTCSI HAeanbHO~ cpeAo~ AflSI C03AaHHSI 

CHCTeM aBTOMaTH3HpOBaHHOrO ynpaeneHHSI y cTaHOBKaMH npH npoBeAeHHH 
QlH3HYeCKHX 3KCnepHMeHTOB. 6011bWO~ Ha6op rpacpHYeCKHX HHAHKaTOpOB H 

o6beKToe ynpaeneHHSI, WHPOKHH cneKTp 6H6nHoTeYHbiX nporpaMM, 

B03MO>KHOCTb npHMeHeHHSI npHHI..IHnoe CTPYKTYPHPOBaHHSI H MOAY11bHOCTH 
npH nporpaMMHpoeaHHH, HaKoHel.l caM npo1..1ecc nocTpoeHHSI 6noK-AHarpaMM 
AaiOT B03MO>KHOCTb CAenaTb TPYAOeMKHH npo1..1ecc nporpaMMHpoeaHHSI 
3aHHMaTe11bHbiM H 6biCTpbiM (2-8). 

0AHaKo np111 pa3pa OTKe onee 11111 
KoTopo'1 Yl!1cno cHrHanoe ynpaeneHII1SI npeBbiWaeT HecKonbKO AeCSITKOB, 

B03HI!1KaeT He06XOAI!1MOCTb B C03AaHII1111 o6~ero nOAXOAa AflSI 
nporpaMMHpoeaHHSI OTAenbHbiX o6beKToe ynpaeneHHSI . 8 AaHHOH pa6oTe 
1113110>KeH OAHH 1113 B03MO>KHbiX nOAXOAOB, KOTOpbiH 6bl11 pa3pa60TaH 111 

npii1MeHeH B npOI..IeCCe C03AaHII1SI aBTOMaTI!13111pOBaHHOH CII1CTeMbl 
ynpaeneHII1SI ECR-111CTOYHII1KOM 1110HOB. 

2. n,mOT8TM'f8CKaJI MOA811b 

nocK011bKY LabVIEW SIB11SieTCSI npo6neMHO-OpHeHT111poeaHHOH cpeAOH 

nporpaMM111pOBaHI!1SI, TO, ~CTeCTBeHHO, 111 nOAXOA K nOCTpOeHI/110 M0Ae11111 
Bbl6111paeM 06beKTHO-OpHeHT111pOBaHHbiH. 

nocmaHO&Ka 3aOa'IU 

Ecn111 npoaHanii13HpoeaTb o6beKT MOAenHpoeaHHfl 

aBTOMaTII13111pOBaHHYIO CII1CTeMy ynpaeneH1!1SI KaK Ql1113111YeCK111MH npOI..IeCCaMII1 
TaK, BnpoYeM, 111 TeXH0110ri!1YeCKI!1MII1, TO MO>KHO Bb1Ae11111Tb ABa Knacca 

a6cTpaKL.1111H [1]. 
MHO>KeCTBO Ql11131!1YeCKII1X 06beKTOB, KOTOpble Bbln011HSIIOT cpyHK1..1111111 

ynpaeneHI!1SI , 1113MepeH1!1SI 111 KOHTp011SI np111 npoBeAeHI/1111 Ql1!13HYeCKOrO 

3KCnep111MeHTa. K HI!1M OTHOCSITCSI cpeACTBa CBSI3111 C 38M, aHanoroeoe 111 
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l.IHQlpOBOe o6opyAOBaHHe, H3MepHTe11bHble CHCTeMbl H T. A ., KOTOpble 

0603HaYHM KaK MHO>KeCTBO peanbHbiX 06beKTOB {ReaiQbj}. 
MHo>KeCTBO rpacpHYeCKHX ABO~HHKOB 3THX cpH3HYeCKHX o6beKToe, 

c03AaHHbiX Ha naHenRx ynpaeneHHSI (Front Panel), Ha 3KPaHe 

KOMnbiOTepa , Yepe3 KOTOpble onepaTOp H ynpaBnSieT npOI..IeCcaMH. 3TH 

rpacpHYeCKHe 06beKTbl 0603HaYHM KaK MHO>KeCTBO BHpTYaflbHbiX 

o6beKTOB {VirtObj}. 
C yYeTOM Tpe6oeaHH~ K YA06cTBaM e ynpaeneHHH cpH3HYecKHMH 

npo1..1eccaMH cooTBeTCTBHe Me>KAY peanbHbiMH H BHPTYanbHbiMH 

06beKTaMH MO>KeT H He 6b1Tb B3aHMHO OAH03HaYHbiM. Jl1060~ QlH3HYeCKH~ 
(peanbHbl~) o6beKT MO>KeT 6b1Tb H3o6pa>KeH (npeAcTaeneH BHPTYa11bHO) Ha 

HeCK011bKHX naHenSIX ynpaeneHHSI . 
3aAaYa COCTOHT B TOM, YT06bl 

npH Bbln011HeHHH ynpaB11SIIO~HX B03Ae~CTBH~ Ha rpacpHYeCKHe 06beKTbl 

H3 MHO>KeCTBa {VirtQbj} 3TH B03Ae~CTBII1SI Bbln011HH11HCb 6bl Ha 

cpH3HYeCKHX o6beKTax ynpaeneHHSI H3 MHO>KecTea {ReaiObj}. BpeMSI 

nepeAaYH ynpaenRIO~Hx B03Ae~CTBII1~ He A011>KHO npeBbiWaTb 

onpeAeneHHOrO (npHeMneMOrO) npoMe>KYTKa epeMeHH. 0603HaYHM 3TOT 

npoMe>KYTOK KaK epeMSI nepeAaYH ynpaB11SIIO~HX B03Ae~CTBH~ - dTcnt. 
TaKHM o6pa3oM, onepai..IHSI {VirtObj}~ {ReaiObj} A011>KHa BbmonHSITbCSI 

3a epeMSI dTcnt. 
CoCTOSIHHe 06beKTOB H3 MHO>KeCTBa {ReaJObj} OT06pa>Ka110Cb 6bl Ha 

COCTOSIHHe 06beKTOB H3 MHO>KeCTBa {Virt0bj} C onpeAeneHHO~ 
(npHeMneMO~) nepHOAHYHOCTbiO. 0603HaYHM npoMe>KYTOK . BpeMeHH 

--l~~i'f---A!~.ui-_QOIIJfili:IH.OOBBfl11eteHHSIM111 COCTOSIHII1~ 06beKTOB KaK nepHOA 

o6HoeneHHfl HHAHKaLIHH - dTind. TaKII1M o6pa3oM, onepa1..1111fl 1 

{ReaiObj} AOn>KHa Bbln011HSITbCSI 3a epeMSI dTind. . 
OYeBHAHO, YTO epeMfl peaKI..IHII1 CII1CTeMbl: Treak=dTcnt+dTmd, H 

>KenaTeflbHO, YT06bl 3TO epeMSI 6bl110 M111HHMa11bHbiM H COpa3MepHMbiM CO 

epeMeHeM Bbln011HeHHSI npOL.IeCCOB B Qlii13111YeCKOM o6opyAOBaHHH. 

2.1. OnucaHue Moi!Jenu 
Af1S1 TOrO, YT06bl Bbln011HHTb nOCTaBneHHYIO 3aAaYy, OYeBHAHO, HaAO 

Bb1Ae11HTb (C03AaTb) e~e OAHH KnaCC a6cTpaK1..1111~ , KOTOpbl~ 6bl H Bbln011HSI11 

3aAaYy KOMMYHHKal.IHH Me>KAY peanbHbiMII1 H BHPTYanbHbiMH oobeKTaMH. 
Ao6aeHM K MHO>KeCTBaM o6beKToe {VirtObj} H {ReaiObj} e~e OAHO 

MHO>KeCTBO 06beKTOB, KOTOpble H 6YAYT C11Y>KII1Tb cpeACTBOM KOMMYHHKaL.IHH 
Me>KAy 06beKTaMH MHO>KeCTB {Virt0bj} H {ReaJQbj}. Ha30BeM 3TO MHO>KeCTBO 

MHO>KeCTBOM 111HQlOpMal.I1!10HHbiX KaHanOB 111 0603HaYII1M ero KaK MHO>KeCTBO 

{lnfCannel}. 
0npeAe11111M HaA MHO>KeCTBaMII1 {lnfCannel}, {VirtObj} 111 {ReaiObj} 

Ha6op MeTOAOB B B111Ae cneAyi0~111X MHO>KeCTB [1 ): 
MHO>KecTeo cpyHK1..1111~ {setVirtCann(VirtObj, lnfCannel)}, o6ecneYI!1Bai0~1!1X 
nepeAaYy 111HcpOpMaL.III1111 OT Bll1pTYa11bHOrO 06beKTa ynpaeneHII1SI B 

111HQlOpMaL.I1110HHbl~ KaHan; 



MHO>KeCT80 cpyHKL.11111A {getvirtCann(VirtObj , lnfCannel)}, o6ecne~l.18atol1.11.1X 
nepeAa~y 1.1HcpopMal.ll.11.1 1.13 1.1HcpopMal.II.10HHoro KaHana 81.1pTyailbHbiM 

06beKTaM 1.1HAI.1Kal.ll.11.1 1.1 1.13MepeHI.1R; 

MHO>KeCT80 cpyHKL.11111A {outReaiCann(ReaiObj, lnfCannel)}, 

o6ecne~l.18atol1.11.1X 8bi80A 1.1HcpopMal.l1.11.1 (c1.1rHano8 ynpa8neH1.1R) 1.13 

1.1HcpOpMal.II.10HHbiX KaHail08 80 8HeWHI.1e ycTpOHCT8a ynpa8IleHI.1R ; 

MHO>KeCT80 cpyHKL.1111 H { inReaiCann(ReaiObj, lnfCannel)}, 

o6ecne~l.18al0l1.11.1X 880A 1.1HcpOpMal.ll.11.1 C 8HeWHI.1X ycTpOHCT8 KOHTpOilR 1.1 

1.13MepeHI.1H 8 1.1HcpOpMal.I1.10HHble KaHailbl. 

2.2. 
MeJKdy 

Ceoucmea 
o6heKmaMu 

o6"beKmoe u omHoweHue 

lf1CXOAR 1.13 peailbHbiX 3aAa~ CI.1CTeMbl ynpa8Il8HI.1R, MO>KHO 

onpeAei11.1Tb H8KOTOpble C80HCT8a 06beKT08 1.1 npa81.1Ila 1.1X no8eA8HI.1R, ~TO 
CA8IlaeT MOA8Ilb 6onee npOCTOH, KOHKpeTHOH 1.1 KOppeKTHOH . 

Ycn081.1R , KOTOpbiM AOil>KHbl nOA~I.1HRTbCR o6beKTbl : 

Ka)I(AbiH 06beKT 1.13 {VirtObj} 1.1 {ReaiObj} MO>KeT 6b1Tb TOilbKO 1.1111.1 

1.1CTO~HI.1KOM 1.1111.1 np1.1eMH1.1KOM; 

Ka>KAbiiA o6beKT 1.13 {lnfCannel} 8CerAa o6ecne~l.18aeT A81.1>KeHI.1e 

1.1HcpopMal.ll.11.1 TOilbKO 8 OAHY cTopoHy; 

M8>KAY 1.1HcpopMal.II.10HHbiMI.1 KaHailaMI.1 {lnfCannel} 1.1 peanbHbiMI.1 

06beKTaMI.1 {ReaiObj} AOil>KHO 6b1Tb 83alr1MHO OAH03Ha~HOe 
COOT88TCT81.18, np1.1~eM Ka>KAbiH cp1.131.1~8CKI.1H 06beKT >K8CTKO C8R3aH C 

OAHI.1M 1.1HcpopMal.II.10HHbiM KaHailOM; 

~-motp'IF)'arflbtiblte-~~3!(:1'bi---{ViJtClb1}-CBJ8.3<UlJbi_C_I.1Hcj:>QQMa 1.10HHbiMI.1 

KaHailaMI.1 C8060AHO, no np111Hl.lll1ny "MHOrl.1e K OAHOMy"; 

8CI11.1 H8CKOilbKO 81.1pTyailbHbiX 06beKT08 ynpa8IleHI.1R C8R3aHbl C OAHI.1M 

1.1 TeM >Ke 1.1HcpOpMal.II.10HHbiM KaHailOM, TO np1.1 nepeAa~e 1.1HcpOpMal.lll11.1 no 

KaHaily He06XOAI.1MO 8blnOilHRTb MeXaHI.13M 83ai.1MHOH 6IlOK1.1p08KI.1 

AOCTyna K KaHan y, 1.1CnOilb3YR CI.1CTeMy np1.10p1.1TeT08 81.1pTyailbHbiX 

06b8KT08; 

81.1pTyaflbHbl8 0 6beKTbl, 8CI11.1 3TO He06XOAI.1MO, AOil>KHbl 1.1M8Tb 

803MO>KHOCTb yAaneHHoro AOCTyna K 1.1HcpopMal.III10HHbiM KaHanaM, T.e . 

cpyHKL.11.11.1 1.13 MHO>KeCT8 {outReaiCann(ReaiObj , infCannel)} 1.1 

{inReaiCann(ReaiObj , infCannel)} AOil>KHbl noAAep>K1.18aTb ceTe8ble 

npOTOKOilbl [7); 
MHO>K8CT8a {VirtObj}, {ReaiObj}, {lnfCannel} AOil>KHbl 6b1Tb OTKpbiTbiMI.1 , C 

T8M ~T06bl np1.1 1.13MeHeHI.11.1 CTaHAapTHOrO annapaTHO-TeXHI.1~8CKOrO 

o6opyAo8aHI.1R, ero Hapal1.11.18aHI.1R 1.1 ycno>KH8H1.1R, CI.1CTeMy MO>KHO 6blflO 

6bl 6biCTpO HaCTp01.1Tb, AOnOilHRR MHO>KeCT8a {Virt0bj}, {ReaiQbj} 1.1 

{lnfCannel} 6e3 1.13MeHeHI.1R nporpaMMHoro KOAa , 1.1 TOilbKO np1.1 

8KiliO~eH1.11.1 8 ynpa8Il8HI.1e annapaTHbiX cpeACT8 H080rO CTaHAapTa 

803HI.1Kaila 6bl He06XOAI.1MOCTb 8 pa3pa60TKe H08biX nporpaMMHbiX 

MOAYI18H - cpyHKLII.1H 06MeHa C H08biM1.1 ycTpOHCT8aMI.1 1.1 8KiliO~eHI.1R 1.1X 

80 MHO>KeCT8a {outReaiCannel()} 1.1 (1.1111.1) {outReaiCannel()}; 
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A111Cl.ll.1n111.1Ha AOCTyna K lr1HcpopMal.llr10HHbiM KaHailaM AOil>KHa 

o6ecne~l.18aTb OAH03Ha~HOCTb nepeAa8aeMoiA lr1HcpopMal.ll.1111 c noMOUibiO 

CI.1HXpOHI.13al.lll11r1 onepa1..11r1H 06MeHa M8>KAY 06beKTOM-1.1CTO~HI.1KOM 1.1 

06b8KTOM-np1.18MHI.1KOM . 

2.3. 3cpcpeKmueHocm& npednazaeMou Modenu 

nocTpOeHir18 CI.1CT8Mbl ynpa8IleHI.1R no npeAJlaraeMOH MOA8111.1 AaeT 

CI18AY10l1.11118 Ka~eCT88HHbl8 AOCTOI.1HCT8a : 
MO>KHO nocTp01.1Tb CI.1CTeMy C npaKTI.1~8CKI.1 HeorpaHI.1~8HHbiM ~1.1CilOM 

ynpa8IlRIOU11.1X Cl.1rHail08; 
803MO>KHOCTb 6biCTpOrO 1.13M8H8HI.1R CI.1CTeMbl ynpa8IleHI.1R lr1 

OT06pa>KeHI.1R np1.1 1.13M8H8HI.11.1 KOHcp1.1rypal.lll1111 cp1.131.1~8CKOH annapaTypbl ; 

803MO>KHOCTb nepeHaCTpOHKI.1 Clr1CT8Mbl ynpa8Il8HI.1R 8 XOA8 npo8eA8HI.1R 

3KCnep1.1M8HTa; 
He3a81.1CI.1MOCTb 1.1HcpopMal.llr10HHbiX KaHail08 APYr OT Apyra ; 

803MO>KHOCTb napai1Il8IlbHOrO 8bln011H8HI.1R onepa1..11r1H 06MeHa C 

8H8WHI.1Mir1 ycTpOIIICT8aMI.1 , o6pa6oTKI.1 1.1 oTo6pa>KeHI.1R 1.1HcpopMal.llr11.1 . TeM 

CaMbiM MO>KHO nony~I.1Tb 8p8MR peaKl.lll11.1 CI.1CTeMbl , Tpe6yeM08 AJlR 

np088A8Hir1R 3KCnep1.1M8HTa; 
803MO>KHOCTb nocTp08HI.1R C8T880rO 8ap1.1aHTa a8TOMaTI.131.1p08aHHOH 

CI.1CTeMbl ynpa8118HI.1R, np1.1~8M 8 3TOM Cily~ae rpacplr1~8CKI.1e 06b8KTbl 1.13 

MHO>K8CT8a {VirQbj} 8biCTynatoT 8 p0111.1 KI11.18HT08 1.1 pacnonaratoTCR Ha 

pa3111.1~HbiX MaW1.1HaX (pa60~I.1X CTaHL.1111RX) , a 06b8KTbl 1.13 MHO>K8CT8 

{ReaiObj} 1.1 {lnfCannel} pacnonaratoTCR Ha MaWI.1He-cep8epe [ 7] . 

3. 1. ,{16U>KeHUe UHcpOpMaL(UOHHbiX nomOK06 

CxeMa nepeAa~l.1 1.1 o6pa6oTKI.1 1.1HcpopMal.lll1111 8 npoeKT1.1pyeMoiA 

MOA8111.1 npeACTa8IleHa Ha p111CYHK8. 
lf1HTepcpeiAc c nonb308aTeneM-onepaTopoM ocyl1.1eCT811ReTCR ~epe3 

rpacp1.1~ecK1.1e naHei11.1 ynpa8neHI.1R 8 noHRTir1RX LabVIEW. 
41.1CI10 naHefleH 3a81.1CI.1T OT CilO>KHOCTI.1 ycTaH08KI.1 . L!enecoo6pa3HO 

Ka>KAyto OTAeilbHYIO nOACI.1CTeMy 8bi80AI.1Tb Ha C8010 OTA8IlbHYIO naHeflb, a 

06UIYIO 1.1HAI.1Kal.ll.110 1.1 06Uiee ynpa8118Hir18 803110>KI.1Tb Ha rnaaHyto naHeflb . 

TaKI.1M o6pa3oM, onepaTop MO>KeT HacTpa1.18aTb OTA8IlbHble 

nOACII1CTeMbl, OTKpb18aR naHeill.1 ynpa8118HI.1R , COOT8eTCT8YIOl1.11118 3TI.1M 

nOACII1CTeMaM, a o6Uiee ynpa8neHI.1e 1.1 o6Uiee Ha6IltoA8Hir1e 8blnonHRTb c 

rna8HOIA naHenl.1 . 
Ec111.1 8 3Kcnep1.1MeHTe y~acT8YtoT HeCKOflbKO pa3HbiX cnel.ll.1a111.1CT08 , 

TO MO>KHO Ka>KAOMY npeAOCTa81.1Tb OTA8IlbHYIO naHeilb C 1.1HTepecytol1.11.1MI.1 

ero o6beKTaMI.1 . 
C TO~KI.1 3peHI.1R nporpaMM1.1p08aHI.1R Ka>KAaR naHeilb R8IlR8TCR 

caMOCTORTeilbHOIA 3aAa~eiA - v i-nporpaMMoiA. Pacnapanneill.18aHI.1e 1.1x 

8blnOilH8HI.1R o6ecne~l.18aeTCR nporpaMMHoiA cpeAOIA LabVIEW. v i-
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nporpaMMbl, o6cny>KMBai0111Me naHenM ynpaeneHMSl, CBSl3biBaiOT 
BMPTYanbHble o6beKTbl c MHcpopMai..IMOHHbiMM KaHanaMM c noMOlllbiO 
cpyHKI..IIIIH 1113 MHO>KeCTB {setVirtCann(VirtObj,lnfCann)} Ill 
{getVirtCann(VirtObj ,lnfCann)}. 

MHO>KeCTBO IIIHcpOpMai..IMOHHbiX KaHallOB OnMCbiBaeTCSl KaK rno6anbHaSl 
CTpyKrypa AaHHbiX - B BMAe Tafillllll..lbl, KOTOpaSl AOCTYnHa AllSl BCeX Vi
_nporpaMM. nepel.leHb Ill OnlllcaHMe OCHOBHbiX nonei.1 IIIHcpOpMai..IIIIOHHOrO 
KaHana npMBOASlTCSl HM>Ke. 

nporpaMMbl, o6ecnel.lMBaiOlllllle 06MeH AaHHbiMIII Me>t<Ay 
IIIHcpOpMai..IMOHHbiMIII KaHanaMM Ill cplll3111'-leCKIIIMIII 06beKTaMM, Ha060pOT 
npeACTaBilSliOT C06oi.1 eAMHbiH Bbll.llllcnMTellbHbiH npOI..IeCC. 06cny>KMBaHMe 
MAeT nocneAOBaTellbHO, KaHan 3a KaHallOM. nporpaMMbl BblnOilHSliOT 
onepa1..1111111 onpoca · cocTOSlHMSl annapaTYPbl 111 nepeAal.lM a TpaKT 
ynpaB11Sli0111111X ClllrHallOB. AilS! 3TOrO nporpaMMbl MCn011b3YIOT cpyHKI..IMIII 1113 
MHO>KeCTB {outReaiCann(ReaiObj,lnfCann)}, {inReaiCann(ReaiObj,lnfCann)}. 
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naHelllll ynpaeneHMl'l. 
C~~tCTeMa OTo6pa>t<eHIIISl 111 
ynpaeneHIIIR. MHo>t<eCTeo 

rpacp111'·4eCKIIIX 06beKTOB {Virt0bj} 

nporpaMMbl, 
o6ecnel.lMBaiOIJ..IMe AOCTYn 
rpa4>~~t'-leCKIIIX 06beKTOB K 

IIIH4>0pMal.IIIIOHHbiM KaHanaM 

C Kcypa AaHHbiX' 
MHO>KeCTBO IIIH4>0pMal.IIIIOHHbiX 

KaHanoe {lnfCannel} 

nporpaMMbl, 
o6ecne'-l~~tBaiOIJ..IIIIe o6MeH AaHHbiMIII 

Me>t<Ay IIIH4>0pMal.IIIIOHHbiMIII KaHanaMIII 
Ill 4>1113111'-leCKIIIMIII OObeKTaMIII 

AnnapaTHble CpeACTBa ynpaBileH~~tSl. <1>1113111'-leCKMe 
06beKTbl. MHO>KeCTBO {ReaiObj} 

P111c. CxeMa o6MeHa ~~tH<PopMal.l~~tei.1 Me>t<Ay onepaTopoM M 
3KCnep111MeHTallbHOM yCTaHOBKOH 
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3.2. CmpyKmypa UHC/JopMau,uoHH&IX KaHanoa 

MHo>t<eCTBO liiHcpopMal..lliiOHHbiX KaHanoe {lnfCannel} onliiCbreaeTCfl KaK 
CTpytcrypa AaHHbiX B BliiAe Ta6nlill..lbl. Ka>f<AOMY KaHany COOTBeTCTeyeT 
3an111cb e Ta6n1111..1e . Ha6op AaHHbrx-noneH e 3anlilclil BKiltOYaeT e ce6H 
CBOHCTBa KaHana, ero Tet<yll.lee COCTOf!Hiile Ill nepeAaBaeMble AaHHble. 

nonfl, OnliiCbiBatOll.llile CBOHCTBa KaHana, f!BnfiiOTCfl CTaTIIIYeCKIIIMiil . 
CeoHcTea KaHana He lii3MeHHIOTCfl e npo1..1ecce pa6oTbl CliiCTeMbl 111 3aAatOTCfl 
lii3HaYanbHO nplil BKiltOYeHiillil KaHana B CliiCTeMy. K 3TOH rpynne CBOHCTB 
cneAyeT OTHeCTiil cneAYtOll.llile nonH: 

Name - none, COAep>t<alllee cnoeecHoe onHcaHiile (111n111 Ha3BaHiile) 
cplii3111YeCKOrO ycTpOHCTBa- 06beKTa 1113 MHO>KeCTBa {ReaiObj}, KOTOpbiH 
CBfl3aH C AaHHbiM KaHanoM; 
fdentName - liiAeHTiilcpliiKaTOp KaHana, cny>t<IIIT rno6anbHOH CCblnKOH KaK 
Ha KaHan, TaK Ill Ha cplii3111YeCKOe ycTpOHCTBO, CBfl3aHHOe C AaHHbiM 
KaHanoM; 
Type - Tliln KaHana - KaHan MO>KeT 6b1Tb aHanoroebrM ("Analog") 111n111 
l..llilcppOBbiM ("logical") B COOTBeTCTBiillil C TlilnOM BHeWHero ycTpOHCTBa; 
Way - HanpaeneHiile ABiii>KeHiilfl liiHcpopMal..llillil e KaHane. 3HaYeHiile "In" 
yKa3biBaeT Ha ABiii>KeHiile AaHHbiX B CTOpOHy OT06pa>t<eHiilfl : 

{VirtObj} ~ {lnfCannel} ~ {ReaiObj}. 
3HaYeHiile "Out" yKa3biBaeT Ha ABiii>KeHiile AaHHbiX B CTOpOHY 

cp1i13111YeCKOro o6opyAOBaHiilfl : 
{VirtObj}~ {lnfCannel} ~ {ReaiObj}; 

Address- 3TO none (111n111 rpynna noneH) onpeAenHeT TOYHbiH cp1i13111YecKIIIH 
aApec ycTpOIIICTB , ~ eHa. 
HanpliiMep, ecn111 noAKiltOYeHiile BbmOnHeHo 1.1epe3 KpeHT KAMAK [9] , TO 
AOn>t<Hbl 6b1Tb onpeAeneHbl TaKiile nonfl, KaK C - HOMep KpeHTa KAMAK, 
N - HOMep cTaHL.IIillil e KpeHTe KAMAK, A - aApec nOACTaHL.IIillil e 6noKe 
KAMAK, W - HOMep norHYeCKOH HO>KKIII , lstDat - HOMep 1..1111¢poeoro 
perliiCTpa Ha ycTpOHCTBaX CBfl3111 C cplii3111YeCKIIIMiil 06beKTaMiil Ill T.n. 
Transform - none (111n111 rpynna noneH), onpeAenfltOll.lee cpyHKL.IIillil 
npeo6pa3oeaHiilfl clil rHana np111 o6MeHe 38M c cp 1!13111YecKoH annapaTYPOH. 
8 3TY rpynny MOryT BKil tOYaTbCfl TaKI!Ie napaMeTpbl, KaK Winv - nplii3HaK 
I!IHeepcTHoro 111n111 npHMoro KOAa np111 o6MeHe AaHHbiMIII , Maska - MacKa 
eeoAa 111n111 BbiBOAa AaHHbrx, Coeff - 3HaYeHI!Ie Kan1!16poeoYHoro 
Ko3cpcpllll..lllleHTa ycHneHiilfl 111 T. A. 
Method - none (111n111 rpynna noneH), onpeAenHtOlllee MeTOA (MeTOAbr) 
AOCTYna K KaHany. 3AeCb Mo>KeT 6b1Tb yKa3aHa OAHa 111n111 HeCKOnbKO 
cpyHKLIIIIH 1113 MHO>KeCTB {setVirtCann(VirtObj ,lnfCannel)}, 
{getVirtCann(VirtObj ,lnfCannel)}, {setReaiCann(VirtObj, lnfCannel)} 111 
{getReaiCann(VirtObj ,lnfCannel)}. 
T/out - none (111n111 rpynna noneH), onpeAenHtOlllee BCfiKOro poAa 
3aAep>t<KIII np111 BbrnonHeHI!IIII onepal..lllllll o6MeHa Ha ycTpoHCTBe. 

8 

CoAep>t<liiMoe noneH, e KOTOpbre 3anlilcbrBatOTCfl napaMeTpbr Tet<yll.lero 
COCTOf!Hiilfl KaHana, 1113MeHfleTCfl B npOL.IeCCe cpyHKL.IIiiOHiilpOBaHiilfl CliiCTeMbl B 
COOTBeTCTBI!IIil C npOIIICXOAflll.lliiMIII C06b1TIIIf!Miil . f..1CXOAHOe COCTOf!Hiile KaHana 
3aAaeTCfl TaK>Ke nplll BKiltOYeHiillil KaHana B CliiCTeMy. 8 3TY rpynny cneAyeT 
OTHeCTIII cneAYIOll.lllle nonH: · 

StatusCannel - cocTOfiHiile KaHana - none, 1.1epe3 KOTopoe 
npoliiCXOAIIIT CIIIHXPOH1i13al..llllfl AOCTYna K KaHany. Mo>t<eT npliiHIIIMaTb 
3HaYeHI!Ifl "On" 111n111 "Off' . f..1cnonb3yeTCfl Allfl CliiHXpOHiil3al..llillil 
o6MeHa AaHHbiMIII 1.1epe3 KaHan: o6beKT-IiiCTOYHIIIK 3an 111cbreaeT 
AaHHble B KaHan Ill OTKpbiBaeT ero Allfl YTeHiilfl, 06beKT-npl!leMHIIIK 
YliiTaeT AaHHbre, 3aKpbreaeT KaHan Allfl YTeHI!Ifl 111 OTKpbreaeT ero 
Allfl 3anii!CIII IIIHcpopMal..lllllll ; 
StatusDev - COCTOfiHI!Ie BHeWHero ycTpOHCTBa, K KOTOpoMy 
npi!IH~e>KI!IT AaHHbiH KaHan. Mo>t<eT npiiiHIIIMaTb 3HaYeHI!Ifl "A" _ 
YCTpOHCTBO B aBTOHOMHOM COCTOfiHIIIIII , "Free" - ycTpOHCTBO 
CB060AHO, "Busy" - ycTpOHCTBO 3aHf!TO; 
FrontPanel - none, e KOTopoe 3anl!lcbreaeTcfl IIIAeHTIIIcpi!IKaTOp 
naHen~ ynpaeneHI!Ifl , rpacpi!IYeCKIIIH 06beKT KOTOpOH CBfl3aH B 
AaHHbllll MOMeHT C KaHanOM. 

nonfl Allfl nepeAa'-1111 AaHHbiX MOryT IIICnOnb30BaTbCfl KaK B KaYeCTBe 
peri!ICTpOB, TaK Ill B KaYeCTBe CCblnOK Ha 6ycpepbl C AaHHbiMIII . 06beKT
IIICTO'-IHIIIK 3ani!ICbiBaeT AaHHble Ha peri!ICTp 111n111 B 6ycpep, a 06beKT
npllleMHIIIK 3TIII AaHHble YIIITaeT. 

3.3. OnucaHua B&l'lucnumen&Hoeo npou,ecca 

np111Bfi3Ka rpacpi!IYeCKIIIX 06beKTOB, lil306pa>KeHHbiX Ha naHenl!l K 
IIIHcpOpMal..IIIIOHHbiM KaHanaM, a CTano l:?biTb, Ill K CBOIIIM cp1113111YeCKIIIM 
ABOHHIIIKaM. 

BbiYIIICni!ITenbHbiH npo1..1ecc opraHI!I3yeTcH ABYMH He3aBI!ICIIIMbiMIII 
l..IIIIKilaMiil : l..lliiKilOM o6MeHa AaHHbiMIII Me>f<Ay rpacpi!IYeCKIIIMIII o6beKTaM111 111 
IIIHcpOpMal..IIIIOHHbiMIII KaHanaMI!I Ill l..IIIIKilOM 06MeHa AaHHbiMIII Me>f<Ay 
IIIHcpOpMal..IIIIOHHbiMIII KaHanaMI!I Ill cp1!13111YeCKIIIMIII 06beKTaMiil ynpaeneHI!Ifl. 

B l..IIIIKile o6MeHa AaHHbiMIII Me>f<Ay rpacpHYeCKIIIMIII o6beKTaMI!I 111 
IIIHcpOpMal..IIIIOHHbiMIII KaHanaMiil npOL.IeAypbl 06MeHa AaHHbiMIII Ha pa3HbiX 
KaHanax BbrnonHHIOTCfl napannenbHO, He3aBI!ICIIIMO APYr OT Apyra. 

B l..IIIIKile o6MeHa AaHHbiMIII Me>KAy cp1!13111YecKHMIII o6beKTaM111 111 
IIIHcpO~Mal..IIIIOHHbiMIII KaHanaMI!I npol..leAYPbl 06MeHa c BHeWHIIIMIII 
YCTpOI!ICTBaMI!I MOryT BblnOnHf!TbCfl Ill napannenbHO Ill nocneAOBaTenbHO B 
3aBI!ICIIIMOCTIII OT Tlllna nOAKiltOYeHI!Ifl ycTpOHCTB. 

1 
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4. 3aKiltO~eHMe 
Ha OCHOBe BbiWelo13IlO>KeHHOiit MOAeill-1 peaillo130BaH KOMnileKC 

nporpaMM AilS'! asToMaTI'131-1posaHHOiil CI'ICTeMbl ynpasileHI'IS'I ECR
I'ICTOYHI'IKOM I'IOHOB. AnnapaTHO ynpasileHI'le peaili-130BaHo Ha 6a3e ABYX 
Kpeli!Tos KAMAK, nocileAoBaTeilbHO coeAI'IHeHHbiX Yepe3 KOHTpOililep KK011 
1-1 I'IHTepcpelitCHYIO n11ary m1021. Ails:! ynpaBileHI'IS'I, I'IHAI'IKal..ll-11'1 1'1 1'13MepeHI'IS'I 
1'1CnOilb30BaHO 120 l..ll'lcppoBbiX 1'1 50 aHailOrOBbiX Cl'lrHailOB. 

YnpasileHI'le ECR-I'ICTOYHI'IKOM ocyl.l.leCTBilS'IeTcS'I c ceMI-1 
ynpasilS'IIOI..l.I~'~X naHeilelil. BpeMS'I peaKI..l~'~~'~ CI'ICTeMbl - 1-1,5 ceKYHAbl. BpeMS'I 
nepexoAa c OAHOiil naHeill-1 Ha APYryiO -1 ceKYHAa. v 

AsTopbl Bblpa>KaiOT 6IlaroAapHOCTb 3a cOTPYAHI'IYecTso ~'~ coAei'ICTBI'le 
B pa6oTe \B.6. KyTHep~ .• B.H. nori'IHOBy, B. 0. rpoMOBy. 
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fopcK<UI E.A., CaMonnoB B.H. Pl0-99-65 
MeTOA noCTpoeHHSI nporpaMMHOro o6ecnetJeHHSI 
MHOrOKaHaJibHOH CHCTeMbl aBTOMaTH3HpOBaHHOI'O ynpaBIIeHHSI 
cpH3HtJeCKHMH 3KCnepHMeHTaMH 
Ha 6aJe HHCTp)'MeHTanbHoro naKeTa National Instruments LabVIEW 

B HaCTOSIIUen pa6oTe onHCbiBaeTCSI MeTO.ll nocTpoeHHSI aBTOMaTH3HpOBaHHOH 
CHCTeMbl ynpaBIIeHHSI TeXHOJIOrntJeCKHMH npoueCCaMH B HHTerpHpOBaHHOH npo
rpaMMHOH cpe.ue· Lab VIEW. Ha ocHoBe o6oeKTHo-opHeHTHpoBaHHOro nonxona 
B npoeKTHpOBaHHH CJIO)J(HbiX CHCTeM CTpOHTCSI rnnOTeTHtJeCK<UI MO]leJib MeTO.Ua 
noCTpOeHHSI nporpaMMHOrO o6ecnetJeHHSI aBTOMaTH3HpOBaHHOH CHCTeMbl ynpaB
JieHHSI cpH3HtJeCKHMH 3KcnepHMeHTaMH. Ha 6aJe 3TOH MO.lleJIH onHcaHbi apxHTeK
TypHbie perneHHSI H noKaJaHbi nym peanwJauHH npeJlJIO)J(eHHOro MeTona. 

Pa6oTa BbmonHeHa B Jia6opaTopHH BbitJHCIIHTenbHOH TeXHHKH H aBToMaTHJa
UHH H Hay•moM ueHTpe npHKIIaAHbiX HccnenoBaHHH 0115111. 

npenpHHT 061.e.UHHCHHOfO HHCTH"ryra liJlCpHLIX HCCJIC.!lOBaHHH. JlytiHa, 1999 

Gorskaya E.A., Samoilov V.N. 
The Software Developing Method 
for Multichannel Computer-Aided System 
for Physical Experiments Control, Realized by Resources 
of National Instruments LabVIEW Instrumental Package 

Pl0-99-65 

This work is describing the method of developing the computer-aided control 
system in integrated environment of Lab VIEW. Using the obj(:ft-oriented design 
of complex systems, the hypothetical model for methods of developing the soft
ware for computer-aided system for physical experiments control was constructed. 
Within the framework of that model were described architecture solutions and im
plementations of suggested method. 

The investigation has been performed at the Laboratory of Computing Tech
niques and Automation and at the Scientific Center for Applied Researches, JINR. 
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