O030p nporpammuoro unrepgeiica (RANIS API) nas ynpasiienus
anmnaparypoi aKkycTuko-3MuccuoHHbIx cucteMm ""PAHUC" B cpenax
Microsoft Visual Studio (C++) u LabVIEW(National Instruments)

Hasnauenune API

[Iporpammusiit uarepdeiic (RANIS API) npennaznaueH 1uist co3qaHus IPOrpaMMHBIX MOAYJIEH, CIIOCOOHBIX
YIOPaBIATh aKyCTHUKO-3MUCCHOHHOMN cuctemoi "PAHUC" u nonnepKuBaTh perucTpaluio JaHHBIX Pa3IMYHbIX
tunoB. APl Mosker ObITh MCHOJB30BaH Kak MpH HporpamMmmupoBaHuu Ha si3bike C++ B cpeae Microsoft
Visual Studio, Tak u pu co3anuu BUpTyaabHbIX HHCTpYyMeHTOB (VI) B cpene LabVIEW.

HUcnonnenue API

API Beimonneno B Buae Win32 - based DLL. B kauecTBe mnepemaBaeMblx MapamMeTpoB B (PYHKUHAX
API ucnonb3yroTcs TOJIBKO CTaHJAPTHBIE TUIIBI JAHHBIX si3bIKa CH++.

bubnuoTteka BpemeHu BoInmoaHeHUs - MHOronoroyHas otinaaka DLL(/MDd).
Cornamienne o BbI30Bax - cdecl(/Gd)
Ha6op cumonos - Vcnonb3oBaTh MHOr00alTOBYIO KOJUPOBKY.

Wnrepdeiic npencrasisger coboit Habop ¢yHkuuil. Buyrpu DLL umeercs Habop pa3ivyHBIX KJIACCOB U
00bekTOB s3bika CH++, OCYIIECTBISMIOMMX YyIpaBieHUE NapaMmeTpamu ammapaTypsl AD-cuctemsl "PAHUC".
OYHKIMU CKPBIBAIOT TEXHUYECKUE MOAPOOHOCTH BBINOJHEHHUS Pa3jIMYHbIX ONEpaluil mo ympasieHuio AD-
CHUCTEMOM, TIO3BOJISISI COCPEAOTOUMTHCS Ha 3a7avyax, pelaeMbIX mojab3oBareneM. API mo3BosiseT BBINOJIHATH
MPaKTUYECKHU BCE THUIIBI HACTPOEK, UCIOJb3yeMbIX ais annaparypbl AD-cuctembl "PAHUC". OGuiee uncio
¢byHkmii - yyts Menee 100.

Kommiexkt nocraBku APl comepKuT KOMIIIEKCHBIM NpHUMEP WHULHAAIW3ALMK, HACTPOMKH IapamMeTpoOB
anmnapaTtypsl, cOopa BCeX THUIOB JaHHBIX U ocuHuwuiorpagupoBanust g si3bika CH++ U HECKOJBKO
BUpTyanbHbIX HHCTpyMeHTOB (VI) mia cpenst LabVIEW, daitnel pemenus ans cpenst Microsoft Visual
Studio 2010 nmns xKoMIUIEKCHOrO mpumepa, Qaitn cnpaBku B ¢gopmare "chm" ¢ moapoOHBIM ONUcaHUEM
cuHTakcuca pynkuuii APl u npumepamu Ha sa3bike C++.

DYyHKUNOHAJIBHOCTH API

Jannoe API noanepxuBaeT WMHULIHMAIM3ALMI0 W JEMHULMAIW3ALMIO aIllapaTypsl, 3alyCK U OCTAHOBKY
perucTpanuy JaHHbIX BO BCEX 3-X UMEIOLIUXCA pekuMax cOopa ganHbix AD-cuctemsl "PAHUC" :

1. Pexxum "ToJibKo onMcaHus UMITYJIbCOB"

2. Pexxum "Onucanus UMIyinbCOB + BOJHOPOPMBI"

3. Pexxum "OcumnorpadupoBanue”

3anmyck perucTpanuu AaHHbBIX, cOOp JaHHBIX M OCTAHOBKA PErMCTpallMM JAaHHBIX BBINOJHAETCS Ul KaXJI0N
mwiatsl B otaenbHOCTH. APl mo3BosisieT moiay4arh Bce TUIBI JaHHBIX, PETUCTpALsl KOTOPHIX MPelycMOTpeHa
HITaTHBIM IporpaMMHbIM obecnieueHueM AD-cuctemsl "PAHUC". API no3Bossier HacTpauBaTh NPaKTHUECKU
BCE [TapaMeTphI almaparypsl.

1o cpaBHEHUIO O IITATHBIM IpOrpaMMHBIM obecrieduenneM APl He copepxurt:

1. IMoxcucrem, CBA3aHHBIX C Pacue€TOM MECTONOJIOXKEHUS IMpeanonaraeMeix nedextoB (jJokamnuil). K takum
MOJICUCTEMaM OTHOCATCSA: HAacTpOWKa TI'€OMETPUU pa3IUYHbIX KOHTPOJIMPYEMBIX OOBEKTOB, HACTpOWKa
PacroJIoKEeHUsl JaTYMKOB HAa KOHTPOJIUPYEMBIX 00BEKTaX, HACTPOKKa aJrOPUTMOB JIOLIUPOBAHMUSI, IPOBEICHUE
pacuera JTOKaluu.

2. IIporpaMMHbIX (PUIBTPOB Pa3IUYHBIX TUIIOB.

3. Buszyanusanuu perucTpupyeMsbIX JAHHBIX.

4. B0O3MOXXHOCTH NPOU3BOJIBHOIO KOH(PUIYpUPOBAHMUSI CETOK M3 JaTYMKOB. YCTaHOBKa MapaMeTpoB C
noMoibio APl mpou3BoauTCS Uil KaKJOro KaHajla B OTACJIBHOCTH, 3allyCK Ha M3MEPEHUE - Uil KaKIOu
I1aThl B OTJEIBHOCTH.

5. MHOrouuciaeHHbIX JOMOJHUTEIbHBIX CEPBUCOB, MPEAOCTABISEMbIX IITATHHIM  IPOrPaMMHBIM
obecneuenneM AD-cuctemsl "PAHUC".



DOyHKIUN HHUOHATU3ANUA AD-CHCTEMbI M 3aBepLIeHUs padoThl ¢ AD-CHCTEMOIA.

K ¢yHkuusM naHHOM MOArpynmbl OTHOCATCSA: (YHKLUMS HWHULUAIM3AUUM AD-CUCTEMbl, (YHKUHUHU YTECHUS
OMHApPHOTO M TEKCTOBOTO (aiija HACTPOEK ammapaTypbl, (YHKIUS 3allCH TEKCTOBOTO (ailiia HacTpoek
anmnaparypsl.

DYyHKIUH 3aI1yCKA, PETUCTPAIMU M OCTAHOBKH PErdHCTPALMH JAHHBIX

K ¢ynkumsam nanHO#M moArpynmnel OTHOCATCA: (DYHKIUS YCTAHOBKHM pa3MEpOB MACCHUBOB JaHHbBIX, IPOBEPKU
MpelyCUINTeNeH, 3amycka M OCTAaHOBKM DPETUCTPAalMU JAHHBIX, (YHKIHH pPETUCTPALUU JIaHHBIX B
OJIHOIIOTOYHOM U JABYXIIOTOYHOM HCITOJIHECHUSX.

DOyHKIUH OCHIILJIOrpadgupoBaHus

K ¢yHkuusm paHHONW NOArpyHmbl OTHOCATCS (QYHKIMU: 3allyCKa U OCTAHOBKU OCHMIIOTpapUpoBaHUS,
GyHKIMYM ocuusuIorpadupoBaHys B OJTHOOTOYHOM M JIBYXIIOTOYHOM HUCIIOJIHEHUSX.

DYyHKIUHM HACTPONKH MAPaMeTPOB annapatypbl

Hannast noarpymnna (QyHKUMA sBisieTcss camoid MHorouucieHHo. K ¢dyHKuusM JnaHHOW MOArpYIIIbI
OTHOCATCS (PYHKIIMM YCTAaHOBKHM IOPOTOB, MEPTBOIO BPEMEHHM, TaillM-ayTa KOHIA COOBITUS, NMPEAUCTOPHH,
HACTPOMKHU anmnapaTHbIX YaCTOTHBIX (PHIITPOB, IAPaMETPOB pabOThI FeHepaTopa U JIpyrue.

DOYyHKIUHM HACTPONKH reHepaluu 3ByKa

K ¢ynkuusm naHHOM NOArpynmbl OTHOCATCSA (YHKIMM YCTAHOBKM JUIMHBI CHUTHAla, WHTEpBajla MEXIY
ITaKeTaMH, 4acTOTBl ~ CHUTHAJIA, aMIUIMTYJbl  HMIIYJIbCA, U paA OpYrux  IapaMeTpoB.

DYyHKIUHM HACTPONKH NapaMeTPUYEeCKUX KAHAJIOB

K ¢ynkuusm naHHOW NOArpynmbl OTHOCSTCS (QYHKIMM YCTAaHOBKM THUMA HW3MEPSIeMOr0 CHTHaJa, €ro
NMana3oHa, 3a/laHue KOPPEeKTUPYIOUUX Ko3()(UIIMEHTOB, BO3MOKHOCTH PYYHOI'O BBOJAa MapamMeTpUUYECKUX
JAHHBIX U JPYTHE.

IIpumeps! ucnosb3oBanus API

B komMmiekre nmoctaBku MporpaMMHOTO MHTepdeiica K akycTuko-aMuccuoHHou cucteme "PAHUC" umeercs
2 TuUna MOpUMEpPOB: MNpuMepbl BUPTyanbHbIX HHCTpyMeHTOB (VI) mnst cpenst LabVIEW u mpumep
nporpaMMHOTo pemieHus (solution) mis cpenst Microisoft Visual C++. K npumepam miis cpenst LabVIEW
OTHOCSITCS:

1. VI piisgt neMoHCTpauuu MHUIUAIW3A0MHA U IEMHUIAAIIA3AIUNA  arapaTyphl.
2. VI 1ns neMOHCTpaluy perucTpaluy ONMCAaHUN UMITYJIbCOB.

3. VI s neMoHCTpanuu ocuuiIorpapupoBaHus:



4. VI ans neMOHCTpaluy perucTpalny OnUCaHuii UMIYJIbCOB, OMCAHUM CPEIHUX aMILIUTY U OITUCAHUM
[MapaMeTPUYECKUX JTaHHBIX.

Bin/File - E\\RanisLab_1100%\\Hardware_12Ch_1.app
Text File - E\\RanisLab_1100%\Hardware_12Ch_1 td

CooBLeHHe Pazmep TImp Mess Start
Yrenmne GuHapHoro daiina kondgurypaumm .J.J' 200 _,\.‘HOMEP e CTapT M3MEPEHMIA BEINOAHEH Result Start (flanrieii VI npeariastiaqen
EBINOAHEHD YCMELLHO. i o 0 yenewno. 0 AnA AEMOHCTRALMK
Pasmep TLeak NPOEEAEHNA PETNCTRALMK
A 500 Crapr OMUCEHUEA MMMYNBCOE,
¥ Mess Stop CPEAHMX BMILANTYA,
Urenue BuHapHoro daiina Result 0 ‘.Paamep TPar  Cron (QcTaHoBKa MSMEPEHIA BRINCAHEHA A e s
ESnchi e BpMapam Mapam. Bp.CpAmn Cpeg.Amn
-:;aango::gou:al?u,nanuaau,un Dt uonbapa ionck Bpema ﬂ T,oﬁ(it_sé_:{ Bpema A_i | Kamanl Kanan2 |Kawan3 | Kawnand ﬁ
123 208D5555 -0,000458 _I 262AD5555 3670666 | 3,670666 | 3670666 | 3,670666
OBHapyxeH 12-kananeHeid npubop A1TAANAN TU,UGGT 284880000 3670666 |3,670666 |3.670666 |3,670666
MogroTeska nnat npubopa: 62F55555 0,000458 245155555 J 3670666 |3,670666 |3,670666 |3,670666
;:i e 832AAAA 0 2C6FO0000 3,670666 | 3,670666 | 3,670666 | 3,670666
123  BF3AAAAA -0,000458 2ET7D5555 19,233692 | 3,670666 | 3,670666 | 3,670666
YcTaHoBKa NapaMeTpoE: 99455555 -0,000458 305700000 3670666 |3,670666 |3,670666 |3,670666
123 BA32AMAN 0000458 32362AA04 9691266 |3,670666 |3,670666 |3,670666
HUrenune Tekcrosoro daiina kondurypauui - DCOD5555 343F00000 3670666 |3,670666 |3,670666 |3,670666
;ﬂ:i::j::::;:;uphuoéopa eeimonmers yenewne ’Fﬁ’cﬁs’siﬂ '0‘@@ 364705555 | x| 3670666 |3,670666 |3,670666 | 3,670666 |
SR o R O ™ I Il 2
Bp.Mmn. Mimnynsc Yucno nmnynscos 199 Result Meas 0
WMHuumanuzaums A3-cucTemel Result g Bpema ﬂ Anann, 3neprua | Bp.Hap. Dawr, Otcy. Creull Li
SFIBCH0A 7201 368E+8 | 533E+3 1,57E+4 4,00 0,00 '_J
Coobienie 8FAC33C5 66,08 8,09E+7 | 333,00 1,67E+3 1,00 0,00
Ocranoska WSMEpEHW BBINGAHERE YCMIELIHO. 8FB16BES 65,27 6,63E+7 | 333,00 1,00E+3 1,00 0,00
Ocraroeka “3MEPEH“'E DR T 8FB25F32 83,55 2,78E+9 | 6,33E+3 597E+4 13,00 0,00
Dtanoskd fmcREHA ShinonHCH YIS o, 8FE30B12 70,68 | 579E+8 | 567643 2.73E+4 6,00 0,00
FiEnIpA ORI PPHSope sMaaANERR ERE I o 8FB357E5 68r05 4r38E+8 Srﬁ?E+3 Er??E+4 ﬁrUCI OrUO
TSmO A CREToRiE) SR - 8FBE1188 7248 2,84E+8 | 5,00E+3 1,10E+4 3,00 0,00
8FBB662A 68,80 260E+8 | 6,33E+3 1,27E+4 3.00 0,00
SFBEB062 65,83 TA8E+7 | 333,00 1,33E+3 1,00 0,00
SFBEDAOD 67,34 3,77E+8 | 5,00E+3 243E+4 6,00 0,00
BFBAC255 79,48 812E+8 |800E+3 2,37E+4 6,00 0,00
BFBAFASZ 79,89 Q06E+8 | 1,07E+4 3.17E+4 8,00 0,00
BFBBS6FZ 84,91 313E+0 | 6,67E+3 6,50E+4 15,00 0,00
"8FBC6ADO 66,77 118E+8 | 4,00E+3 5,33E+3 2,00 0,00
BFBCES35 80,96 214E+0 | 1,97E+4 5,50E+4 13,00 0,00
8FBD2268 v 70,54 270E+8 | 4,00E+3 1,30E+4 4,00 0,00 L{
< T e i — ]

5. VI nns neMoHCTpanuu perucTpalyy OlrucaHuil UMITYJIbCOB U BOJIHO(OPM

bR VLIPS Halic A/ pincTRaLiin Bur.Oaiitn | E\\RanisLab_1100%\Hardware_12Ch_1.app
SAWCEHWUKA MKMAYNBCOE W EDﬂHD¢DpM
Teker pain | EN\\RanisLab_1100%\Hardware 12Ch 1.t

Coobi
i Pasmep TImp  Pazmep TWav Mess Start
Yrenne Bunaproro daiina kondurypayum A & Hamep nnatel - Result Start
rp 20 120 At CTapT naMepeHnii BEINOAHEH
BEINO/HEHD YCMELLHO, o o il0
o YCMELIHO. 0
Pazmep Tleak  Pasmep BO 2
320 £ 20000 b
= - CTAPT Mess Stop
Hrerue buraproro daiina Result 0 IPEBMEprEr Imp+Wav? Cron OcTanoBKa MsMepeHMii BEINONHERE Result Stop
= CTIELLHT,
CoobLyeHie o e O cTon 2 0
CrapToBas nHULManIauns nnar Ep.Mmn. Mmnynec
;Tgﬁopa---ﬂo““ nnar npubopa: Bpema ﬂ Kan. | Aunn. IHeprua Ep.Hép. AnwT. Orcu Orcu.l ﬂ
OBHapysken 12-kaHansHeii npuBop — 1,00 [8572 3, 70E+9 | 6,67E+3 6,13E+4 14,00 0,00
MogroToeka nnat npubopa: 1,00 | 7023 4,69E+8 | 5,00E+3 2 50E+4 6,00 0,00
173 1,00 | 6553 1,65E+8 | 467E+3 9,67E+3 3,00 0,00
R AR R pHCOp 100 (67,08 | 3.75E+8 |467E+3 2,40E+4 6,00 0,00
123 1,00 | 6612 1,81E+8 | 433E+3 1,00E+4 3,00 0,00
¥cTaHoBKa NapameTpos:
123 1,00 | 6680 2,62E+8 | 5,00E+3 153E+4 4,00 0,00
Urenue TeKCTOBOrD haiina KoHbUrypaLmm _FIGCFEAS 1,00 | 6530 6,51E+7 | 333,00 1,00E+3 1,00 0,00
BLINDAHEHD YCNELLHD. FI73DFFD Tl S nn [eeee INIF-8 | EANF.3 1 n7E-A 300 nnn x|
WMhnumanmsauns npuBopa BEINCAHERS YCMELLIHO, = E G : |
BonHodopma Result Meas 0 WHaekc BonHodopmel ;H] Plat 0 N
MHuymanuzauma A3-cucTemel Result g
CoobuieHne

OcTaHoBKa WIMEREHWI BEINONHEHE YCNELLHD,
OcTaHoBKa M3MEREHNIA BEINOAHEH YCNELLHD,
OcTaHoBKa MIMEPEHWNI BEINOAHEHS YCNELLHO,
JenHnumanuzauna npnBopa BeINCAHEH
YCNEWHO,

Amplitude

Jennnupannzauma A3-cucremel |Result g

i
100 150 200 250 300 350 400 450 50,0 550 600 650 700 750
Time




6. VI nns neMoHCTpanuy HaCTPOMKU MapaMeTpoB anmnapaTyphl.

Bin.File: | E:\\RanisLab_1100\\Hardware_12Ch_1.app

Text File EA\WRanisLab 11000\ Hardware 12Ch_1.bd
CoobuieHne

UreHune BuHapHoro gaina koHdgurypaumun
BLINOAHEHD YCMELLIHD,

YUrenune BuHapHoro daiina Result 0

CooBuweHne

CTapToean MHMUWaNMzauna naat npubopa..lonck
nnat npubopa:

1,23

OEHapy=ed 12-kaHaneHelll npubop

MogroToeka nnat npuBopa:

1,23

3anyck nnat npubopa:

123

¥cTaHoEKa NapameTpoE:

1,23

Yrenwe TekcTosoro faing KoHG My pawmn
BBIMCAHEHD YCMELLHD,

WHunumranusauma npubopa BEINCAHERS YCNEWHD,

HMHuynanmzauma A3-cucTemel Result 0

CooBuweHne

CcTaHoeka H.’rMEFI-EHMIﬁ EbINMOAHEHE YCNELLIHD,
Cctanoeka I."I?-MEFIEHI."Iﬁ BbIMOAHEHE YCNELLHD,
OcTaHoeka I.“Ii-MEFlEHI."II:i EbINCAHEHS YCNELLUHD,
,ﬂ,EMHHLI,HEJ'IM?-ELI,HH I'IF}ME'DFIE BBINCAHEHA YCNELLHD,

JenHuuprannzauna A3-cucTemel Result 0

Stop

Janneiid VI npegHasHaqen gna gemoHcTpanmm
WCTEHOBKM NapamMeTpoe A3-cncTeme

_IMoporw, ab
KaHan Mopor, set Mopor, get
ResultSet MessSet
0
ResultGet MessGet
a

_|MepTEOE BpEMA, MCEK

Kanan DeadT, set DeadT, get
5
ResultSet MessSet

0

ResultGet MessGet

0

_|MMpeaucTopia, Moek

Kanan PreH, set PreH, get
5 o :
ResultSet MessSet

0

ResultGet MessGet

0

Takim-ayT KoHUa coBBITHA, MCEK

Kanan Timed, set TimeQ, get
5 4 :
ResultSet MessSet

0

ResultGet MessGet

0

[Iporpamma nHa s3pike C++ (Microisoft Visual Studio) u BuptyanbHbie uHCTpyMeHTHl (VI) s cpemst
LabVIEW wucnone3ytor o0mryro auHamudeckyro Win32-6ubmmorteky '"RanisLab.dll" mis moctyma k

dbyHKIMOHANTBHOCTH  ammapatypbl.  [losTomy

MOXXHO CHaydalia HaIlmcaTb

U I[POTECTHPOBATH

(G YHKIIMOHATILHOCTh BUPTYAIbHOTO HHCTpYMEeHTa Ha C++, a MOTOM, Ha €ro ocHoBe co3naTh VI.



