Komnounenrsl n rexuonoruu, Ne 82000

IIpodonxenue. Hauano 6 NeNe 6, 7

Codr

[lporpammuoe obecneyenue

ANg coopa n 06paGOTKM AAHHBIX NPH H3MEPEHHIX M HCMBITAHUAX

Anekcanpp Kyp6aros

alex_kurbatov@hotmail.com

B aTOi#1 YacTh 0630pa NpeACTaBNFIOTCS TPU CTAPOIXXUIIA Cpeau cucTemM rpadpuuecKkoro
NPOrpaMMUpPOBAHUS AJiS NPOBeAEeHN U3MepeHui n ucnoitaluii. NMepseble ABa U3 HUX
30METHO BbIAENSIOTCS U3 061 el Macchl Gnarofaaps 0CO6eHHOCTAM 3aJI0XKEHHOW B HUX
apxutektypbl. OHU uMeloT AaBHO cOpMUPOBABLLMIACA KPYT NOTpebuTenei U, HECMOTpPSA HA
CUINIbHYIO KOHKYPEHLMIO, MOKA YAEPXKUBAIOT HEGObLUYIO, HO OCTUTOYHO 3AMETHYIO YACTb

pbiHKa paccmarpusaemoro MO.

2.3. TestPoint

Oror mpoaykr or Capital Equipment (www. cec488.
com) TaKxe IIOCTABJISIETCSI 1 MHOTUMH APYTUMH up-
mamu (Hatpumep, Keithley), kKoTopble KOMITIEKTYIOT UM
CBOIO anmapatypy mist cbopa 1 06pabOTKH JaHHBIX Ha
6ase PC.

ITepensis manens B TestPoint coctaBisieTcst OOBIMHBIM
crioco6oM 13 Habopa KOMITOHEHTOB B OKHe Stock (puc. 1).
VIMeeTcst CTaHIapTHBLIA HAOOP OPraHOB YIIPABICHUS U HH-
IVKAIIIH, HO C OTPaHIYeHHBIMU BO3MOKHOCTSIMH. B qact-
HOCTH, JIsI TPahUaecKoro AUCIIes He IPeTyCMOTPEHBI
YHKIME CKATHS/PaCTSDKKH U KyPCopoB (MapkepoB). Ile-
PpedeHb Bcex BHIOPaHHBIX 13 MeHIO Stock 06beKTOB (B TOM
quCie U He 0TOOpakaeMbIX Ha [epejiHell ITaHeIH ), Heo0-
XOJIMMBIX ISl YIIPaBJIeHHUsI IPOrPaMMOii, 00pabOTKH JaH-
HBIX U T. I, COIEP’KUTCSA B CIIEIIMATBHOM OKHE — IaHeJb
06beKToB (C1eBa BHU3Y Ha puc. 1).

JlanbHefine JefCTBHA 10 COCTABIEHUIO TPOTPAMMBI
B TestPoint cyIecTBeHHO OTINYAIOTCA OT MOJXOIA, TP~
HSITOTO B IPYTHX IpapUIecKuX CHCTeMax paccMaTpuBae-
MOTO0 HazHadeHUs. [IJ1s1 TeX BBIOpaHHBIX 00BEKTOB, KOTO-
pblIe CIOCOOHBI BIMATH Ha XOJ BBIIIOIHEHUS IIPOrPaMMbl
(KHOIIKH, TIepEeKITIOYaTesIN, IIPEPhIBAHIS OT AIIapaTypsl),
HUMEIOTCA CBOU OTACJIbHBIC OKHA 110 HA3BAHUEM «Crm-
cok percruii» (Action List). Ha puc. 1 1Ba Takux okHa
[I0Ka3aHbI CHU3Y CIpaBa. [lepedrcieHHbIe B 9TOM OKHe
TEVICTBUSI, OTIMCAHHBIE TEKCTOM, BBIIOJIHSIOTCS IIOCTPOY-
HO TIPY IOSIBJICHUHU COOBITHSL, CBS3AHHOTO C 00BEKTOM,
KOTOPOMY COOTBETCTBYET JAaHHBIN CIUCOK HEeMCTBUI.
CrmcoK eNCTBUI COCTABIAETCS JOCTATOYHO ITPOCTO Iy~
TeM IepeTackuBaHus (dragging) u3 manenu o6bEKTOB,
yHKumit, mopIeKAIINX BBIIOTHEHHIO, HA HOBYIO CTPO-
Ky WK B rpadyy apryMeHTa UMEIOILENCs CTPOKU. ABTO-
MAaTH4eCKH BCILIBIBAIOIIEE IIPU 9TOM MEHIO II03BOJISIET
PemaKTHPOBATH HEOOXOAUMBIE ITAPAMETPEL.

B wacTu 06paboTKH [AHHBIX B ITaKeTe BBIIOIHSIOT-
Csl OCHOBHBIE MaTeMaTtudeckue GpyHKIuu, pabora ¢
MacCHBaMHU, dJIeMEHTapHasl CTATUCTHUKA, PeryIHpoBa-
uue (PID), npeo6pa3oBanust BO BpeMeHHOM 1 9aCTOT-
HoMt obmacTsax. O6paboTka IPOU3BOAUTCS B 00BEKTE
Dopmyna (crpoku 1 u 2 crimcka AevicTBUil Ha puc. 1),
KOTOPBII OIIHCBIBACTCS IIyTeM BBOJIA TEKCTa COOTBET-
CTBYIOIIEr0 BBIPAKEHHsI HEIOCPEICTBEHHO U 3a-
HIOJTHEHUS UMeloInuxcs 1rabiaonos. Habop byukiumi
He 0COOeHHO OOTaThIl, HO BIIOJIHE JOCTATOYHBII JUIs
3HAYUTEJIBHOTO YHCJIa HpHMeHeHHﬁ.

,HJIH YIpaBJI€HUA XOOOM BBIIIOJIHEHUA IPOTrPaAMMBbI
npenycmorperst 06bextsl Tuna If, Case, Loop u T. 1.

Puc. 1. Cpepna paspabotku e TestPoint sepeun 3.4

dupma 00BABISLET CUCTEMY OTKPBITOM 3a CYET BO3-
MOKHOCTH HCIIOJIb30BaHUs BHEIIHUX OMOIMOTEK THIIA
DLL, VBX n OCX. Jlas 3amycKa IpoeKTa BHe Cpefibl
paspaboTKM ecTh CHelHaabHas runtime-Bepcus, He
TpebyroIIas JINIeH3NPOBAHNUS.

Nmerorcs GYHKIUH IPOCTOTO BBOZIA/BBIBOJIA IPH
pabore ¢ nopramu PC. B wactu unTepdeiica Kk BHer-
HUM yCTpolicTBaM nogaepkuBaoTcs RS232, RS485 u
GPIB. ITocnegunii SBIseTCS OMHOM U3 CIIEITHATN3AI i
Capital Equipment. HamuectByer 60sbIIoe Koaude-
CTBO IpaliBepoB N BcTaBHBIX B PC urat c6opa gau-
HBIX IPAKTHYECKU OT BCEX MPOU3BOIUTEIICH.

Texyrast (Ha MOMEHT HAIIMCAHUS CTAaThbU) BEPCHUS
TestPoint — 3.4 Beimrycka 1999 r. He O4YeHb OTIMYAETCS
OT TIpenpIyIIeit, narupyemoit 1997 r. To ects 60ibIIIOM
AKTUBHOCTHU B ICATCJIBHOCTHA CbI/IprI II0 pa3BUTHUIO 3TO-
O IIpoAyKTa He 3aMedeHo. OH JI0 CUX II0p OCTAeTCs, 110
CyTH fieia, 16-paspsiHOi CHCTeMOi 1 paboTaer Mo
Windows 3.x, 95, 98 u NT. Ilpu 3ajanuu CBO#ICTB rpa-
¢ugeckoro mHTepdeiica MOIb30BATENST OTCYTCTBYET
BO3MOKHOCTD BBIOOpA THIA HIPHQTA U BHITOTHEHS
BCeX HaIIMCeld Ha IepeHel [TaHeJIU B KUPIUIUIE. DTO
OrpaHUYMBAET BO3MOXKHOCTD nctonb3oBanus TestPoint
oredecTBeHHbIME TToTpebuTtesmu. CD ¢ reMo-Bepcueit
IIaKeTa MOJKHO 3aKas3aTh Ha caiiTe GUPMBI.

2.4. Labtech Notebook u Control

®upma Laboratory Technologies (www . labtech.c om) BbI-
HYCKaeT TI07, TAKUMU HA3BAHUAMMU ITAKETHI JJIA IIOCTPOE-
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HUS KOHTPOJIbHO-U3MEPHUTEIbHBIX CHCTeM. Pasiu-
YU MEKIY HAMHU COCTOSIT B OCHOBHOM B Habope
(bYHKIIIOHAIBHBIX BO3MOYKHOCTEI IIPU OUHAKO-
BoIt 6asoBoit apxurektype. Cepus NOTEBOOK
HpenHasHaYaeTcst st cOopa v 00pabOTKH TaHHBIX,
a CONTROL — nonoyiHUTeNIbHO U IJIsT 33712 pe-
ryaupoBaHust. MakcuMaibHbIe BOSMOYKHOCTH IIpe-
nocrasistiorcst makeroM CONTROLpro, koTopsrit
U PACCMATPUBAETCS B TATIbHETIIIIEM.

Puc. 2. Cocrasnenue cxembl npouecca
8 CONTROLpro

[TpuHIuIB GYHKIHOHAPOBAHUS ITOMU MPO-
T'pPaMMbI OTVIMYAIOTCA OT AaHAJIOTUIHBIX B pacCMO-
TPeHHBIX paHee rpadudeckux cucremax. IIpo-
rpaMMa BBIIIOJIHSETCS O] YIIPaBJIeHHEM TaKTO-
BBIX CHTHAJIOB, U e¢ pa00Ta B MEHBIIIeH CTEeIIeHH
06y CIIoBIIeHa TIPOXOKIeHIeM ITOTOKOB TaHHBIX.
Dro obecrednBaeT 6osee mpeckasyemoe moBe-
IeHHe CUCTEMBI, YTO BaKHO [JIA 3a11a4 PEAIbHOTO
BpPeMeHH, Ha KOTOPbIE B IIEPBYIO OUepellb 1 OPU-
€HTHPOBAHBI ITAHHBIE IPOIYKTHL.

ITakeT COCTOHT U3 TPeX OCHOBHBIX JaCTeH: PO~
rpamma Build Time jurst cocraieHust cxemsl po-
I1eCCa PETUCTPAIUE U 06Pa0OTKH TaHHBIX (pHC. 2),
Monynb Vision IJsg peIakTHPOBAHUS MepelHelt
IAQHENIH 1 ee 0TOOPaXkKeHUsI B PeaIbHOM BPeMEHH
(puc. 3) u runtime cepBep 3aITycKa IIPOEKTA.

Puc. 3. Nepepanss nanens 8 CONTROLpro

JIJ1s1 COCTaBIIeHNUsI CXeMBbI TPy CMOTPEHBI HH-
tepdeticabre 610ku st GPIB, RS-232 u Bcras-
upix B PC mart, 610k Calculated misa saganus
KOHKPETHOH omepanuu 06paboTky, 610k Vision
BBOJIa CBsA3€M ¢ KOMIIOHEHTAMU IIepeIHeN IaHe-
711, Hab0op OJIOKOB JUIS 3314 PeryJIMPOBAHUS U
HeKOTOpBbIe IPyTrHe OIOKH IS BHIIOTHEHIS CHC-
TeMHBIX (pyHKuuMIL [t 670K YKa3bIBaeTCst 3HA-
YeHHe TAKTOBOM YaCTOTHI 3aITyCKa Ha €ro UCIIOJ-
HEHHEe B repIiax, BpeMs pabGOThl U METOJ ero
crapra/croma. Jlomyckaercs 3ajaHue 10 BOCBMI
Ha0OPOB TAKHUX ITaPaMeTPOB IJIsI OXHOTO OJI0Ka.
Torma 6710k paboTaeT MOCIEIOBATEILHO BO Bpe-

MEHH € Ka)KIbIM TaKUM HaOOPOM IapaMeTpOB.
ITpu 5TOM MOJKHO 3aaBaTh YHCJIO OBTOPEHUIT
TaKoi pabOTHI, HO IIePBbIIT HAOOP BBIIOTHSIETCS
TOJIBKO OZIMH Pa3. DTO LIeHHOE CBOMCTBO ITaKeTa
[I03BOJISIET OCYIIECTBILATh [IEHCTBHS TUIIA «Bpe-
MEHHOIT JIyIIbI» U TOJO00HBIX, I/ie HEOOXOIUMBI
M3MEHEHUsI 9aCTOTHI IUCKPETU3AIMU CUIHAJIOB.

BJI0KH BBIIOTHSIOT CBOU (DYHKIIUH B COOTBET-
CTBUU C IPUCBOCHHBIMU HOMEPAMHU U C yI€TOM
TeKyIIero 3HaYeHHUsI TAKTOBOU YacTOTHI U OTpa-
60TaHHOTO BpeMeHH. [Iist 3a/1a4 KOHTPOJISI €CTh
byHKIMS BBIAYM COOOIIEHHI 06 aBapuy IpU
TOCTIKEHUHU CHUTHAJIOM I'PAHUYHBIX 3HAYCHUII,
HabOp KOTOPBIX 3a/jaeTcsi B KakaoM 6ioxe. Jlo-
ITyCKaeTcsl CO3IaHUe IPOTOKOIA.

B wacTu 06pabOTKM JaHHBIX BO3MOKHOCTH
6moka Calculated HeBenmkw. IIpemycMoTpens! oc-
HOBHBIE MaTeMaTHYeCKHe eHCTBUS U (PYHKIIMI
Hajl IByMsI BXOJHBIMH CUTHAJIAMU, MUHUMAJIb-
Hasl CTATUCTHKA, IPOCTOi 1 poBoIt puibTp ¢
KOHEYHOI UMYJIbCHOI Xapakrepuctuxoi (FIR),
FFT ¢ yuciaom touex mo 4096.

JIJ1st cCO3MaHusI IIepeHet TaHe ! eCTh Ga30BbIIt
HaOOp OPraHOB YIIPaBJICHNUs X MHIUKAIIUI C MU-
HUMAJIbHBIM PEIAKTHPOBAHUEM UX CBOHCTB. [lJist
rpaduuecKoro IUCIIIes: He IPeIyCMOTPEHDI aB-
TOMAaTUYeCKUI BHIOOD AManasoHa U QyHKIUU
KypcopoB. Hukakux Hajimuceil Ha KHPHJUIHIE B
HepeHel HaHe ! BBIIIOJHUTH He IOy IUIOCh.

bu6moTedHbIX (PYHKINMIA 0 OPTAaHU3AINH CO0-
CTBEHHOT0 BBOJIa/BBIBOJIA HET, HO JULS TAKHUX ITeJIeit
MOJKHO BOCIIOJIb30BaThCs CHIEIIUAIBHBIM OJIOKOM,
KOTOPBII YCTAHABIMBACT CBSI3b C BHEIIHEH IIPO-
rpammoit, HarrcanHowt Ha C. [TaketoM mopiepsKu-
BAIOTCS TUIaThl cOopa auHbIx 1711 PC (cBbire 1000
Mofesier) GOJIbIIIMHCTBA U3BECTHBIX DUpPM.

B mporjecce paboThI 0Ty IeHHbIE JAHHBIE MO-
IyT cOPachIBaTHCS Ha SKECTKUI TUCK U C IOMO-
b0 ActiveX-KOHTeITHepOB IepeiaBaThCst COOT-
BETCTBYION[UM NPUJIOKEHUSM, BKI04as web-
6poysepbl UIs OPraHU3ANUH YIAJIEHHOI paboThI
yepes MHreprer. PupMa akieHTHpyeT BHUMaHKE
HMEHHO Ha CETeBBIX BO3MOYKHOCTSIX CBOETO IIPO-
nykTa. [I7st obecredeH st 0TOOPaKeHNsT TAHHBIX
B TaKMX [PHUIOKEHUSX B [TAKETE IPELyCMOTPEHbBI
crieruaabHble 00BEKTHI THIIA I POBOE TA0IO U
rpaduIecKuit JUCIIIEN B CTUIIE CAMOITUCIIA.

Ha puc. 4 mpuBeneH BapHaHT HCIIOIb30BAHMS
Takux 00beKTOB B TeKCTOBOM penakrope WordPad.
CBs131 MeXIy 9TUMU O0BEKTAMHU U CEPBEPOM YC-
TAaHABJIMBAIOTCS IIPOCTHIM KOIIPOBAHUEM BbI/IE-
JICHHOTO 6JI0Ka — MCTOYHMKA TPpeOyeMBbIX JAHHbIX
B IIPOrpaMMe 3aITyCKa IIPOEeKTa U MOCIIeTyIOIeit
BCTABKOH B 00BEKT B IPIIOXKEHHUH. JJIsI TaKUX pe-

Codr

LLIeHI/IfI, B 9aCTHOCTY, TAKKE YCTPAHAIOTCA OI'PAHU -
YeHHsI [TaKeTa [JIsl 0TeIeCTBEHHOTO OTpeOUTes,
CBsI3aHHBIE C UCIIOJIb30BAHNEM PYCCKOTO SI3BIKA.

Teky1mas (Ha MOMEHT HaIIMCAHUSI CTaThH) Bep-
cust CONTROLpro — 12.0 atoro roga. XoTs ma-
KET U BBIITIAIUT HECKOJIBKO CTAPOMOJIHBIM, €TO
He CTOHT IOJIHOCTBIO HCKIII0YaTh U3 PacCMOTpe-
HUSI JUIS PellieHrs TeX MPOCTHIX 3a7ad B peab-
HOM BPeMeHH, B KOTOPBIX eCTh HEOOXOIMMOCTh
BBIIIOJIHEHHUSI KaKUX-HUOY/Ib Ollepanuii KOHTPO-
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Puc. 4. Mepepaua ganbix 3 CONTROLpro
B TEKCTOBbIM PegakTop

ast. C caita GUPMBI MOKHO CIIHCATh MOJHO-
¢dbyHKUMOHATBHBIE TPOOHBIE IBYXHeIEIbHbIE
BEpPCHUH BCEX ITAKETOB.

2.5. DADISP 2000

Oror mpoaykr or DSP Development Corp.
(www . dadis p.com) He OTHOCHTCSI, CTPOTO TOBO-
pst, k ITO paccmarpuBaemoro HasHadeHus. dup-
Ma Ha3bIBAeT JAEMCTBUS MTOIB30BATEN B TTaKeTe
BU3YaJIbHBIM IIPOrPaMMHpPOBaHUEM. 32 cdeT 06-
H_II/IpHI)IX MaAaTEMATUYIECCKUX BO3MOKHOCTEH
DADISP ncrionbs3yioT 1yist aHaJIN3a JaHHBIX U UX
rpaduuecKoro mpeacTaBaeHus i Ipe3eHTaI[UH.
Ero Taxoke MpIMEHSIOT [IsT MOZIEITMPOBAHUS ajl-
rOpUTMOB (M POBOIT 06PAOOTKH CUTHAIOB IIPH
pa3paboTke ycTpoiicTB Ha ocHOBe DSP.

VYnomunauue o DADISP B 1aHHOM KOHTEKCTe
BBI3BAHO T€M, UTO B HEM IIPeIyCMOTpPEHa M0~
neprkka uHTepderica GPIB. TToaTomy ero MOKHO
UCIIOJIb30BATh IPH IIOCTPOCHUH CHCTeM cOOpa 1
06paboTKM JAaHHBIX C IPIMEHEHUEM aBTOHOM-
HBIX U3MepPUTeIbHBIX Ipubopos. Texymiast Bep-
cus makera — 5.0.

(Oxonuanue cnedyem)





