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1. CrtpykTtypa yctponictea QMBoOX.

Annapatypa yctponctea QMBox npeacrasngetr cobown cuctemy,
KOHTponnepa, KoTopbi noakntoyaetca Kk USB nopty komnbioTepa, Habopa dyHKUMOHAmNbHbIX
mogynen (ot 1 go 8), noakniovaemblx K OOBEKTY, U BHYTPEeHHen WHEPOPMALMOHHON LUUHbI
CBSA3bIBAIOLLIEN KOHTPOMNEP U KaXabin 3 Moaynen.

Ha pucyHke npuBegeHa CTpykTypHas cxema cuctembl QMBoX, B cocTtaB KOTOpoW BXoadAT
moay”nb Beoga (ALIM) n mogynb BeiBoga (LIAIM).
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Yctponcteo QMBox B3aMMoOAenCcTBYeT C KOMMbIOTEPOM MNONb3oBaTenst nocpeacTBOM
nHTepdenca USB.

Ons obecnedyeHns HenpepbIBHOrO MOTOKA [OaHHbIX Kaxabll OYHKUMOHAsbHLIA MOOYIb
MMEEeT BHYTPEHHUIN InokKanbHblA Oydep, raoe gaHHble OydepusmpytoTcss neped OOMeHOM C
KOMMbIOTEPOM.

Ha kaxxgom mogyne noMmmo ero oyHKUMOHaNbLHON YacTn 1 ynpaBnsawoLwen JIOrmkn nmeeTca
M3y (Mepenporpammupyemoe 3anomuHatowee Yctponcteo). MNMN3Y copepxut cnyxebHyto
MHdOpPMaLMIO, B 4acCTHOCTU, KannbpoBOYHble KOIDPUUMEHTbI — 3TO HAaET BO3MOXHOCTb
3aMEHsITb MOAYNW, Ha aHanornyHole, 6e3 N3mMeHeHns KoHdUrypaunmoHHom nHdgopmaumm MO.
Takxke IMM3Y cogepxut nHdopmaumo o TUNe 1 CEPUNHOM HoMepe mMoayns, Yto nossonsiet MO
aBTOMaTMYECKM onpeaenaTb TEKYLLY annapaTHy KOHMUrypaLumo cMcTeMbl.

CuctemHoe 1O QMBox npegHasHayeHO Ansi  yCTpaHeHust  HeobxogumocTwu
HW3KOYPOBHEBOIO NPOrpaMMUPOBaHUSA U COCTOUT U3:
1. ppavieepa OC (MHCTannupyeTcs npu nepsom nogkntodeHun QMBoOX K KoMNbloTEPY);
2. 6nbnuotekn YHKUMA  ynpaBrneHus CUCTEMOW (McCronb3yeTcs B nporpaMmmax
nonb3oBaTens, Ha aTanax KOMNUIALMM U NIMHKOBaHUS);
3. nporpammel cepBepa AaHHbIX (AoMmKHa ObITh 3anyLlieHa npu pabote ¢ QMBoOX);
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2. MNMopsagok paboThbl C YCTPONCTBOM.

Yctponcteo QMBoOX (KpenT-KOHTponnep + Habop YCTaHOBMEHHbIX B KPEWT Moaynen)
nogkntoyaetca k USB-nopty. C nporpaMMHON TOYKM 3peHUs Takad cuctema npeacraBndet
cobor Hekoe YCTPOMCTBO, MMetloLlee CBOW uaeHTudmkaTop (panee “mAeckpuntop cuctemsbl”).
Tak Kak K OOHOMY KOMMbIOTEPY MOXeT ObITb MOAKIYEHO Heckonbko yctponcte QMBoX,
GONbWNHCTBO OMONMOTEYHBIX BbI3OBOB MPUHMMAET B KayecTBe BXOOHOro mnapameTpa
OECKpUNTOP CUCTEMBI, C KoTopon ByaeT paboTaTb BbidbiBaemMasa QyHKUUS.

B cocTtaB Kagoro ycTtponctea MOXeT BXOOUTb 40 8 pasnunyHbIX Moaynen, yCTaHOBIEHHbIX
B dm3nyeckne CcroTbl YCTPOMCTBA B pasfiMyHOM nopsagke. [Ona uvaeHTUduMKaumm moaynsi
6MbnmnoTeyHble BbI30BbI MPMHMMAIOT B Ka4ecTBe BxoAaHoro napametpa Homep JIOTUYECKOIO
crnota, accounmpoBaHHOro ¢ TpebyembiM mogynemM. Homepa puanyecknx u normyecknx croTos
nexart B gnanasoHe [0..7].

B cnyyae, ecnu KonvyecTBO YCTaHOBMEHHbIX MOAYIEN MeHblue KonmyecTBa OU3NYECKNX
CrnoTOB YCTPOMWCTBA, HOMEP JIOrMYECKOro crnoTta He ByaeT paBeH HOMepy (PU3NYECKOro croTa:
Mpn HMUManNn3aumm ycTporcTBa Npomn3BoanTCS nocnegoBartenbHas (HaunHas ¢ Gnuxanwero K
KPEWT-KOHTPONNepy) npoBepka U3NYECKMX CMOTOB Ha HanuMyme YCTaHOBMEHHbIX MOAYNEW.
Ecnu B o4epeaHOM (pusnyeckoM criotTe obHapyXeH Moayrb, TO C HUM acCcouMmpyeTcs Tekyllee
3HaYeHne cyeTyMKa normyeckoro crnota (nepeq Havyanom MNPOBEPKUM CHETUMK paBeH HYIo),
KOTOpbIA MOCne 3TOro yBenuuMBaeTCA Ha eauHuuy, T.e. BCe MyCTble CroTbl YCTPOWCTBA
UrHOPUPYHIOTCS.

Mpumep1: YcTponcTBo cocTouT n3 Tpex moaynen: A, B, C

Mogynb | ®dusmdeckuin cnot | Jlormyeckun cnot
A 1 0
B 3 1
C 7 2
Mpumep2: YcTponcTBo cocTouT u3 natu mogynen: A, B, C, D, E
Moaynb | ®uandeckun cnot | Jlormdeckui cnot
A 0 0
B 1 1
C 3 2
D 5 3
E 7 4

PaboTta ¢ cuctemom cocTomT 13 cnegyoLmx aTanos:
=  WNHnyuanusauyus.
= KoHdurypauums.
= CeaHc nepegayun AaHHbIX.
= 3aBeplueHune paboTbl.
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OTtanbl JOJDKHbI BINONHATLCSA B CrieayloweM nopsigke:

AT1anbl paboTbl Knaccudumkauums
C cuctemom byHKUMM
NHnyuanusaumsa NHunymanunsaums R[]
WHULManmM3aumm
DyHKLMN
R RE L KoHdpurypauus KOHCUrypaLmm
Craprt
YnpasneHue O6paboTka
MoZynsMm AaHHbIX
C6op Bbigaya
CeaHc nepegaun AaHHBIX AaHHBIX DYHKLMN
OaHHbIX + ynpaBreHus
Crton
KoHeu paboTtbl ?
3aBepLueHne 3aBepLueHune DyHKUMK
paboTbl paboTbl WHULManmM3aumm

PaccmoTpuMm Kaxkabli atan no oTaenbHOCTH:

2.1. NHuymanusauyus.

Mepen Havanom paboTbl C annapaTypon MNPUMOXEHWEe [OSPKHO 3anyCTUTb nporpammy
cepBepa AaHHbix (qmbox_ds.exe). EcTecTtBeHHO, NnporpammMa-cepBep MOXET ObiTb 3anyLieHa u
«BPYYHYIO», M MPpY NOMOLLM KOMaHAHOro dpanna.

Mepen HenocpeactBeHHon paboton c cuctemon QMBox nporpamma [omkHa ee
oOHapyxuTb M nonyyuTb ee pgeckpuntop. [Ons atoro wucnonbdyetcd dQyHKumsi GasoBow
omnbnnotekn QMX_CircBufAttach. Ecnn ata dyHKUMS yCcnewHO BbINOMHAETCS, TO paboTy ¢
NoAKMOYEHHON CUCTEMON MOXHO NPOaomKaThb.

[danee Heobxogumo  nNpovHMLManNM3npoBaTb
QMX_InitModules.

cUcCTeMy C  MOMOLWbI  DYHKUUK

B cnyuvae, korga npuknagHoe [1O He OpPWEHTUPOBAHO Ha >KECTKY KOHdUrypaumio
YCTPONCTBaA (T.€. «He 3HaeT» 3apaHee, U3 Kaknx Mogysien yCTpOMCTBO COCTOUT), MOXHO Y3HaTb
BCe napameTpbl cuctembl (cTpyktypa QMX CONFIG), BbidBaB UKTUBHO  OYHKLMIO

QMX_Prepare .
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2.2. KoHdurypaums.

Tenepb HY)XHO NPOM3BECTU HACTPOWNKY NapameTpoB MOAYIMEN, U NPOU3BECTN MNOLATOTOBKY K
CeaHcy nepefayvv OaHHbIX, BO BpeMs KOTOporo 6yaet npoucxoauTb OOMeH AaHHbIMU MeXay
MoaynsiMM M KomnbtoTepoM. [lonb3oBaTtenb BbiOMpaeT akTUBHble Mozynu (T.e. MoAaynu,
KoTopble OyayT yyacTBoBaTb B MPeACTOsILLIEM CeaHCe nepedayn AaHHbIX), CKOPOCTb KaXaoro
MoAynsi, Anana3oHbl UISMEPEHUI U T.MN., @ Takke 3agaeT Tpebyemoe BpemMs peakumm (Bpems, 3a
KOTOpOE KOMMbIOTEP MOXET NONYYNTb JOCTYN K OOHOBNEHHBIM AaHHbIM NOGOro Moayns).

Hanpumep: B cucteme nmeetca 4 moayns ssoga (AUM1, ALN2, ALUM3, ALN4). Jonyctum,
nonb3oBaTento HeobxoaMMo nomny4datb B NamATb KoMnbioTepa AaHHble ¢ ALM1 (co ckopocTbio
3MI'y) n ALM3 (co ckopoctbio 1klL). Takmm obpasom, B NpeacTosileM ceaHce nepedayn
OaHHbIX akTUBHbIMK ByayT moaynu ALM1, ALLM3.

Bo Bpemsa ceaHca nepegadn AaHHbIX KOMMbIOTEP MOfyyYaeT AaHHble C MoAynen BBoAa
CTPOro no mnonoBMHam ux JokanbHbiX Oydepos. [Moka nonoBuHa nokanbHoro OGydepa Ha
Moayne He 3anoSfiIHUTCA AaHHbIMW, KPENT-KOHTPOMfep He CMOXeT nepefaTb 3T OaHHble B
KomnbloTep. Takum obpasom, BpeMs peakuuMm cucTembl rmaBHbIM 0Opas3om onpegenseTcs
CKOpOCTbIO cOopa AaHHbIX CaMoro MeAneHHoro Moayns (B Hawem npumepe ato moaynb ALLM3)
N pa3mepom ero nokanbHoro Gydepa. Ecnu ana nonb3oBaTens KPUTUYHO BPEMS peakuun
CUCTEMbl, OH [OMXeH 3adaTb ero BefnWYuMHy B SBHOM BWAe NpW Bbi30BE YHKLUN
QMX Prepare(). OTa @yHKUMS BbI3bIBAETCA HEMOCPEOCTBEHHO Mepen Hadanom ceaHca
nepegayn AaHHbIX, U paccynTbiBaeT pasMepbl JlokanbHbIX 6ydepoB Moaynen B COOTBETCTBUM C
TpebyeMbiM BpeMeHeM peakuuu.

MoaroToBKa K ceaHCy nepeaayn AaHHbIX NPOUCXOAMT B crneytowem nopsiake:

1. C nomowpbto dyHkumm QMX MOD_SetActive BbiOMpatoTca aktuBHble mogynu. C
nomoLbio  yHKuMn QMX_XXX_ 3agaeTca ckopocTb paboTbl (CKOPOCTb nepedayun
AaHHbIX) KaXXgoro akTMBHOIO MOAYNSA, a Takke Bce ocTarnbHble Tpebyemble napameTpbl,
HanpuMep: yCUneHue aHanoroBoro TpakTta Moayns, NOpsSAoK NepekroyeHus KaHanos
AUl Ha mogyne n T.4.

2. BbisbiBaeTcs yHkuna QMX Prepare. 3Ta dyHKLUMA paccunTbiBaeT napameTpbl coopa
[aHHbIX (B T.4. 1 pa3amepbl NokanbHbIX 6ydepos mMoayneit') Takum o6pasom, 4ToBbI BO
BpeMsi paboTbl CUCTEMbI, C OAHOM CTOPOHbI oGecnevMBanocb OTCYTCTBME MNOTEPb
OaHHbIX (T.e. MCKMYanacb BO3MOXHOCTb MNEPEnoSIHEHNss AaHHbIMU - NOKanbHbIX
OydepoB moaynen), a ¢ opyron CTopoHbl obecneymBanock Tpebyemoe Bpems peakumm
cucteMbl (ecrnv OHO 3ajaHo nonb3oBaTenem). B npouecce BbINONHEHMA YHKUMK
QMX_Prepare paccuntaHHble NapaMeTpbl CeaHca nepeaayn LaHHbIX 3anvcbiBatoTCcs B
cTpyktypy QMX_ CONFIG, ykasaTenb Ha KOTOpYo nepedaeTcs B (PyHKLNIO.

3. Ecnn HeobXxoaMmo M3MEHUTb pexum 3anycka MoAyrnen, TO Bbi3blBaeTCa yHKUUA
QMX_ MOD_SetStartMode.

' Ha Mmoayne ycTaHoBREHa NaMsiTh (PUKCMPOBAHHOTO pasmepa. PyHKLMS NULLb PACCUNTHIBAET pa3Mep
YacTu 3TON NamATK, KoTopas OyaeT Mcnonb3oBaTbCs.
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2.2.1.PexnmMbl CUHXPOHHOrO 3arnycka.

B cucteme nogaepxmBaeTca criegytoLmne pexxmmMmbl CUHXPOHHOMO 3anycka:

= [nobanbHbii “pydHon” 3anyck. CeaHC nepefadn gaHHbIX U BCe MOAYMM 3anycKatoTcs
cpasy nocne Bbi3oBa (pyHkunm QMX Start. B aTom pexxume cuctema paboTaeT no
YMOMYaHUIo.

= [no6anbHbi CUHXPOHHBLIN 3anyck. CeaHC nepefayn SaHHbIX U BCe MOOynn
3anyckarTCs Mo BHELUHEMY CUHXPOCUrHany, nogasaeMomy Ha koHTakT SYNC BHellHero
pasbema noboro n3 mogynen.

= CwMelaHHbIN 3anyck. CeaHc nepegayun gaHHbIX 3anyckaeTcs cpas3y nocrne Bbl3oBa
dyHkummn QMX_Start. Mo xenaHuto nonb3oBatend (NporpaMmMmncTa) Kaxaslin 3 mogynen
MOXeT ObITb MHAMBUAYaNbHO HACTPOEH Ha 3anyCK COBMECTHO C MPOLLECCOM nepeaayn
OaHHbIX, UK Ha 3anycK MO BHELUHEMY CUHXPOCUrHany, nogasaeMomy Ha koHTakT SYNC
COOTBETCTBYIOLLLErO MOAYNS.

HononHuTtenbHyto nHdopmauuio cM. B onucaHnm pyHkumn QMX MOD_SetStartMode.

2.3. CeaHc nepefayn gaHHbIX.

Bce nenctBus HU3KOYPOBHEBOIO YNpaBMeHUs nepefadeit AaHHbIX Mexay ApaiBepom U
nonb3oBaTenbCKoM 00MnacTbld MamsATU BbINOMHATCA B OTAENbHOM MpoLecce — cepsepe,
KOTOpbIV OOMKeH ObITb 3anyLleH A0 Havyana paboTbl ¢ cucTemoit. MoToK AaHHbIX HanpaBnseTcs
B KonblLieBol Gydep perynvpyemoro pasmMepa. Ykasatenb Ha Hayano Oydepa AocTyneH
nonb3oBaTenbCKOMY Mpoueccy Ha 3Tane WHMuManusauun. Takke Monb3oBaTenbekoe
npunoxeHve B Ntoboi MOMEHT BPEMEHN MOXET cUMTaTb ykasaTeslb Ha MNOCNEeAHUIA 3anCcaHHbIN
B Oydbep anemeHT gaHHbIX. PopmMaT noctynaroLmx B 6ydep AaHHbIX onucaH B . 5.

Mpouecc
noneb3oBartens

OCHOBHOW NOTOK

’

QMBox API

KonbLeBon
Gydpep

Mpouecc
cbopa
(cepBep)

Opansep QMBox

Bo BpeMs ceaHca nepegayv AaHHbIX NporpaMma UMeeT aCUHXPOHHbLIN AOCTYN K MOAYNsM
(nocpeactBomM dyHKUMA Habopa QMX_XXX_) M3 OCHOBHOro MoToka nporpammbl. Hanpumep,
MOXHO CYMTbIBaTb COCTOSIHWE LUMPPOBLIX NMHUWN MOAYINS, MEHATb KoahdpuumeHT ycuneHms
AUM n T1.40. Bce nogobHble OENCTBUS MOXHO BbIMOMHSATbL, HE MpepbiBas ceaHca nepegayu
AaHHbIX. Ho HeobxoguMO NOMHUTb, YTO MpuM 3TOM obpallieHne K MogynsiM CO CTOPOHbI
KOMMblOTEPA MOXET NPOUCXOAUTL C HEKOTOPOUW 3a4ePXKKON.
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CeaHc nepefayv OaHHbIX MOXET ANUTbCSA CKOMb YrogHO Aonro. Tem He MeHee, ecnu
HeobXoOUMO YBENMUYUTb KONMMYECTBO aKTUBHbLIX MOAYMEeW WM U3MEHUTb CKOPOCTb paboThbl
kakoro-nmoo moayns, To HEOBXOOMMO npekpaTuTb TEKYLIMA CeaHC nepegadn AaHHbIX U
cHoBa nepentn Ha 9aTtan “KoHdurypaumsa”. Ha atane “KoHdwurypauus” Bce napameTpsbl
nepeaayn gaHHblx 6yayT BHOBb NepecynTaHbl B COOTBETCTBUM C TpeOyeMbIMU UBMEHEHNSAMN, 1
ceaHc nepefayv faHHbIX MOXHO BO30OHOBUTL.

OcTtaHoB ceaHca nepedaym gaHHbIX ocyulecternseTcs dyHkumen QMX Stop. 3T1a dyHKumus
OCTaHaBnMBaeT KpewT-KOHTponrep (npekpalwiaeT nepefady AaHHbIX MexXay KOMMbTEPOM WU
YCTPOMCTBOM) 1 OCTaHaBNUBAET aKTUBHbIE MOAYNM.

2.4. 3aBeplueHune paboTobl.

Ona 3aBepweHns pabotbl ¢ cuctemorn QMBox Heobxoanumo ocBoboanTb pecypcbl USB ¢
nomowibto  yHkumm QMX CircBufDetach wn octaHoBuMTbL cepBep KonbLeBoro 6ydepa
agmbox_ds. Nepepn 3aBepLieHnem paboTbl ceaHc nepeaayn AaHHbIX JOIHKEH ObiTb 3aBEPLLIEH.

2.5. Pabota c mogynamu BbiBoAaA.

B coctaB cuctembl QMBoOX MOXeT BXOOUTb OAMH UMM HECKOSNbKO MoAynen BbiBOAA
(Hanpumep, LIATT). Tak e, Kak 1 mModynu BBOAA, MOAYINM BbiBOA MMEIOT CBOW JOKarbHble
Oydbepsbl, rae nepen BbIBOAOM OydepusnpytoTcs NosnyyYeHHble U3 KOMMbloTEpa Monb3oBaTens
OaHHble. JlokanbHbI Oydhep Kaaoro MOAynsi BbiIBOAA UMEET XKECTKO 3adaHHbl pa3mMep (kak
npaeuno, 256 KCroe), kKOTOpLIN 3aBUCUT OT TUNa Moaynsi.

Kaxgbih Mmoaynb BbIBOAA MOXeT paboTaTte B QUHaMUYECKOM UNN cmamu4yeCKOM pexume:

B cTtatMyeckoM pexume OaHHble B JlokarnbHOM 6Gydepe moaynsi He obHoenswoTcs. T.e.
MoOynb BBOAA BO BpeMs ceaHca nepefadv AaHHbIX BbIBOAWUT AaHHblE U3 CBOErO JIOKarbHOro
Bydepa no umkny. ATOT pexuM NoAXoauT, HanpuMmep, ANS BbiBOAA NPOCTbIX NEpUOLMNYECKUX
curHanoB (Mpu 3TOM, €CTEeCTBEHHO, B floKanbHbll Oydbep AOMKHO nomelwaTbca uenoe
KONM4yecTBO NepuoaoB curHana).

B OouHamunuyeckom pexume B npouecce ceaHca nepefadv AaHHble B nokanbHoM Oydepe
Moaynsi OGHOBNAKTCS, T.€. NPOUCXOAUT NOCTOSHHAsA «MNOAKayka» HOBbIX MOPUUA OaHHbIX U3
KOMMbloTepa Monb3oBaTens. Takon pexum Mo3BONseT BbIBOAUTb CUrHarnbl MPOU3BOMbHOWM
opMmbl, a Takke nobble Nepuoanyeckne curHarbl C KBasuHyneBbIM LWarom gasbl U 4acToTbl.

BHumaHune! Hanunune B cucTeme [uMHamMMYeckoro Mogyns BbiBoAa HaknagbiBaeT
HeKoTopble OrpaHuyeHnst Ha paboTy cUCTEMBbI:

1. Xota cuctema QMBoOX MOXeT cogepxaTb HEeCKONbKO MOAynen BBOAA, TONbKO
OOVH U3 HUX MOXeT paboTaTb B AUHAMUYECKOM pexume.

2. Ecnu B cucteme umeroTca moaynu BBoAa, TO YacToTa paboTbl MoAyns BbiBoAA
AOMmKHa OblTb MeHblue CyMMapHOM 4acToTbl paboTbl MoAynen BBoAa.
Hanpumep, B cucteme ectb mogyns LAIM n 2 mogyna ALM, paboTtatowme ¢
yactoton 2Mlu, u 1MIy cootBetcTBeHHO. 3Haumt, LIAIM moxeT paboTaTtb
TONbKO Ha YyacToTe Huxke 3 MIu.
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2.5.1. Topagok Hnymanmsaumn moaysnen sbiBoaa

Ha atane koHdurypauumn nepen ceaHcoMm cbopa AaHHbIX HEOOXOOUMO npeasapuTeENnbHO
3anonHUTb nokanbHble Bydepbl Bcex Mogynen BbiBOAa (M CTaTUYECKUX, U ANHAMUYECKNX)
HeobOXoaNMMbIMKM AaHHbIMK. [Ons aToro 6ubnmMoTeyHble OYHKLMM BbI3bIBAOTCA B Creayrolem
nopsiake:

3. C nomowbio dyHkumm QMX MOD_SetActive nepBbii  Moaynb BbiBOAA
0b6baABNAETCS aKTUBHbIM.
4. BbisbiBaeTca pyHkuma QMX Prepare.
BobisbiBaeTcsa dyHkuma QMX MOD_OutputPrestage, kotopasa 3anornHsieT BecCb
nokanbHbln Gycdep nepBoro Moayns BbiBOAA MOATOTOBMEHHBIMW 3apaHee
OaHHbIMWN.
6. C nomowbio yHkuun QMX MOD_ SetActive nepBbii MoAynb BbiBOAA
obbsaBnsieTca HEaKTUBHBIM.

Ecnn B cucteme Heckonbko MOAyren BblBoAa, TO yKasaHHaa nocrneaoBaTenbHOCTb JOMKHA
ObITb BbINONMHEHa ANs BCeX moaynen BbiBoga. lMpu 3TOM gMHaAMUYECKMM MOAynb BbiBOAA
WHULManmMsnpyeTcs nocrneaHUM. ToyHee roBops, TOT MOAYMb, KOTOPbIA WMHULMANM3MpoBarcs
nocnegHum, n 6ygeTt BOCNPMHMMATLCA CUCTEMON Kak AUHAMUYECKUNA.

o

Mocne vHUUManMsauuM HEMoCPeACTBEHHO Nepen CTAapTOM ceaHca nepefaadv AaHHbIX BCe
MOAYNM BblBOAA [OOMKHbI ObiITb  OOBbABMNEHbI aKTUBHBIMM C  MOMOLUBbIO  (PYHKLMK
QMX MOD SetActive

2.5.2. lepepaya gaHHbIX B AMHAMUYeCKU MoayIb BbiBOAA.

B npouecce ceaHca nepefadn OaHHbIX AaHHble B fOKanbHOM Gydepe AMHaMUYeCcKoro
MOAYSS1 BbIBOOA MOCTOAHHO OOHOBMASKOTCHA HOBbIMU JAHHBIMUW, MNPUXOOALMMU U3 KOMMbIOTEPA
nonb3oBatens. ANropuTM npoLecca nogkadkm AOSMKEH BbIrNg4eTb cregyowmm obpasom:

MpunoxeHne cneant 3a cneuuanbHbiM cyeTdnkom CBOutput.buf _ptr (cm. onucaHne
cTpyktypbl QMX CONFIG), otobpakatowmum npouecc ocBoboxaeHusa nokanbHoro 6ydepa
mMoay”ns. Kak TONbKO CYETYMK YBENUYMBAETCS, NPUMOXKEHWE OTMPaBsET OYepedHyo Nopuumio
NoAroToBMEHHbIX AaHHbIX ¢ nomoLbto dyHkumm QMX_CircBufOutputUpdate.

Bydep, B KOTOPOM [OOMKHbI  FOTOBUTBCA  [aHHble, afpecyeTcd  ykasaTernem
CBOutput.buf_start v wumeet pasmvep CBOutput.buf_size, COOTBETCTBYIOLWMNA pasmepy
nokanbHoro ©Oydepa moaynsa BbiBoga. [daHHble OTNPaBnslOTCA B MOAYMb MO MOSIOBMHAM
nokanbHoro 6Gydepa (T.e. cyetunk CBOutput.buf ptr WHKpEMEHTUPYeTCs, KaK TOJSIbKO
ocBoboxgaeTca nonoBuMHa JNokanbHOro Oydepa moayns), MNOSTOMY [aHHble  [OITKHbI
noaroTaBnNMBaTbCs U OTNPaBnATLCA nopunamun no (CBOutput.buf_size | 2) oTc4eToB.

Ecnn B npouecce ceaHca nepefadn AaHHbIX He OCYLLECTBNATb MOAKAYKYy OaHHbIX, TO
mMoaynb BbiBoga Oyaet paboTaTb B CTaTUHECKOM peXxume, T.e. BbIBOAUTb MO LMKIY AaHHbIE,
coaepxalymecs B ero nokanbHom 6ydgepe.
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3. bubnunoteka cdyHkumi (QMBox API).

Bubnunoteka yHKLMI BKNOYaeT B cebs HECKONBbKO HabopoB OyHKLUNIA:

1. ®dyHKuuK, npegHasHadeHHble Ang pabotbl ¢ cuctemon "B uenom". K HUM OTHocATCA
dyHKUMM MHMUManu3auun cuctemsl QMBoOX, dyHKUMM ynpaBneHnsa nepegadvyen gaHHbIX
MeXay CUCTEMOW M KOMMbIOTEPOM, pasnuyHble CryXebHble yHKUMKU. BTN yHKUUN
aBnaTcs obwmmu ana nbon koHdurypaumm cuctembl QMBox (T.e. gns nwo6oro
Habopa moaynen).

2. OyHKunm onst paboTbl ¢ NOGLIMK TUNAaMK Mogynen.

3. CneumanuanpoBaHHble (YHKUUKW, nNpedHasHavYeHHble Ans paboTbl C  KOHKPETHbIMU
TMNamm Moaynen.

Ons ynpoweHna uaeHTuduKaumm OUBIMOTEYHBbIX (YHKUUIA MX Ha3BaHMS Ha4dMHalTCA
OAHUM N3 NPEedUKCOB:

QMX_ ®yHKUMA, NnpegHasHayveHHasa ans paboTbl ¢ CUCTEMON
QMX_MOD_  ®yHkuua, npegHasHadeHHas ona paboTtel ¢ mogynamm noboro tmna
QMX_XXX_  ®yHKuua, npegHasHadveHHas ons pabotel ¢ mogynem tuna "XXX"

B cnegylowen rnaeBe 3TOro [OKyMeHTa onuvcaHbl ©as3oBble yHKUMM Gubnmotekun, T.e.
dyHKumn cepuin QMX_ 1 QMX_MOD_. ®yHkumn ana paboTbl C KOHKPETHBIMU TUNamMu Moaynewn
(cbyHKUMM QMX_XXX ) onucaHbl B COOTBETCTBYHOLINX AoKymMeHTax: «QMS10 Programming
Guide», «QMS20 Programming Guide» un 1.4.

MpumeHeHne  GMONMOTEYHbIX  OYHKUMA M MNOPsSAOK  UX  Bbi3oBa  NogpobHO
NPOUNMNIOCTPMPOBaHbI B NpYMepax NporpaMMMpoBaHusi, Haxoasimxcsa B nanke \Examples, a
Takke OOCTYMHbIX Ha canTte http://www.r-technology.ru/products/automation/gmsoft.php

4. OnncaHve 6a30BbIX QYHKLNA U CTPYKTYP.

Ha pasHbix 3Tanax BbIMOSHEHMS NPOrpammbl AOMYCTUMbI BbI30Bbl HE BCEX OMONMMOTEYHbIX
dyHKUMIA. o Ha3Ha4yeHuto BBMoTEYHbIE PYHKLUUKN pacnpedensaioTcs crneayowmm obpasom (B
ONMCaHUN Kaxkaown PyHKUUN ee Ha3HaYeHne yKasblBaeTCs OTAENbHO):

»  OyHKUMM uHMUManusauun: MHuunanmsaumss 6ubnuoTek, onpegeneHne KoHdurypaumm

YCTPOMCTBA U T.N. TN PYHKLMMN MOXHO BbI3bIBaTb TOMbKO Ha 3Tane MHULMaNn3aumu.

= OyHKUMKM KoHdUrypaumm: HacTtponka ckopocten cbopa, BbIOOp aKTUBHLIX MOAYIEN U
T.N. 3TN PYHKLMN MOXHO BbI3bIBaTb TOMbKO Ha 3Tane KoHMUrypauum.

» OyHkuun ynpaeneHusi: CTtapT/cTon nepegavn [OaHHbIX, W3MEHEHWe [Mana3oHOB
n3MepeHun un T.n. 3TN PyHKLUMM MOXHO BbI3biBaTb Kak Ha aTane KoHpUrypauun, Tak u B
ceaHce nepeaayv AaHHbIX.

HekoTopble yHKUUM MOXHO Bbi3blBaTb Ha pasHblX dTanax, B 9TOM Cry4yae yKa3blBalTCs BCe
3Tanbl, Ha KOTOPbIX BbI30B KOPPEKTEH.
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4.1. OyHKUUM

4.1.1.QMX_CircBufAttach()
HANDLE QMX_CircBufAttach (

WORD VirtualSlot /l Homep BupTyanbHoro cnota USB

)
| Mhvumanusaums | X | Kondpurypauvsi | | Ynpaenenne | |
HasHaueHwe:

O6GHapyxeHne cuctembl, NOMyYeHne AecKkpunTopa CUCTeMbI, MOMy4YeHne AocTyna K
KonbLeBomy Oydepy, B KOTOpbIA CepBEpP KoMbLEBOro bydepa HanpasnsieT NOTOK AAHHbIX.
MapameTpbl:
VirtualSlot
YkasbiBaeT HoMep BuUpTyanbHoro criota USB, kK koTopoMy noakntoveHa cuctema m aons
KOTOpPOro 3anyLeH cepBep KonbLesoro bydepa.
Bo3Bpallaemble 3HaYeHUA:
B cnyyae ycnelwwHoro 3aBsepLueHus yHKUMSA BO3BpaLlaeT AeCKpUNTOp CUCTEMBI
B cny4vae owmnbkn dyHkums Bo3spailaet NULL.

MpumeyaHus:
Mepen BbI3oBOM hyHKLUMM 06a3aTenbHO A0MKEH ObiTh 3anyLUeH cepBep KOMbLEBOMO
Oydepa.
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4.1.2.QMX_CircBufDetach()

int QMX_CircBufDetach (
HANDLE SD, /I BeckpunTop CUCTEMbI
)

| Mhnumanusaums | X | Kondpurypauus | X | Ynpaenenne | |
HasHauyeHue:
OcBoboxagaet pecypcbl USB nepepn BbIXO4OM 13 NporpamMmmbl

MapameTpbl:
SD
[eckpuntop cnuctemsl.

Bo3Bpallaemblie 3HaYeHUA:
B cny4yae ycnewHoro 3aBepLueHus dyHkumsa sosspawaet QMX_OK.
B cny4yae owmnbkun Bosspaitaet QUX_ERR.

MpumevaHus:

®yYHKUMS BbI3bIBAETCA Ha aTarne 3aBepLUeHns paboTbl NporpaMmbl HENOCPeACTBEHHO nepes
3aKpbITeM cepBepa KonbLieBoro bydepa.
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4.1.3.QMX_InitModules()
int QMX_InitModules (

HANDLE SD, /I BeckpunTop CUCTEMbI

WORD LoglLevel, /I cnyxebHasa nepemeHHas

BYTE *FaulSlot, /I cnyxebHasn nepemeHHas
)
| Mhnumanusaums | X | KoHdurypauus | | Ynpasnenve | |
HasHauyeHwue:

MHuumnanusaums (3arpyska) Mogynen cuctemsl.

MapameTpbl:
SD

[eckpunTtop cucTembl.
LogLevel

CnyxebHasa nepemeHHas, Bcerga gorkHa 6biTb paBHa QMX _LOG_NONE.

FaulSlot
CnyxebHas nepemeHHasi, Bcerga AosmkHa 6biTb paBHa NULL.

BosBpallaemMble 3Ha4YeHUA:
B cny4ae ycnelHoro 3aBepLueHus dyHkuus sosspaiaet QMX_OK.
B cnyyae owun6kn Bosspawaetr QUMX_ERR.

MpumevaHus:

[nsa KOPPEKTHOrO BbINOSHEHMSA 3TON (PyHKLMN HEOBX0AUMO, YTOObI (harnbl NPOLLNBOK
moaynen (pannel ¢ pacwmpenmem .ttf s nankn SDK\TTF\) Haxogunucek B pabodem

KaTtarore.
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4.1.4.QMX_Prepare()

int QMX_Prepare(
HANDLE SD, /I BeckpunTop CUCTEMBI
WORD ResponseTime, /I Tpebyemoe BpeMsa peakumm B MUNNIMCEKYHOAX
QMX_ CONFIG *Config /l ykasaTtenb Ha KOHGUrypaumo cucTemsbl

)

| Mhvumanusaums | | Kondpurypauus | X | Ynpaenenne | |

HasHa4yeHume:
KoHdurypupyeTt cuctemy B COOTBETCTBUM C 3aaHHBIMU NapameTpamu.

MapameTpbl:

SD
HeckpunTtop cucTembl.

ResponseTime
Tpebyemoe Bpems peakumm B MunnucekyHgax. Ecnvm sBpems peakuumn ona nonb3oBartens He
KpuTn4dHo, ResponseTime pomnxeH ObiTb paBeH 0.

Config
Mo aToMy yKaszaTento Bo3BpallaeTcs NOMHOe onncaHue CUCTEMbI, BKMoYas napameTpbl
npeacTosiLero ceaHca nepegaym gaHHbIX.

BosBpallaemMble 3Ha4YeHUA:
B cny4ae ycnelwHoro 3aBeplleHns yHkuusa sosspawaer QMX_OK
B cnyyae ownbkn dyHkumnsa sosspawaet QUMX_ERR.

MpumevaHus:
[o Bbi3oBa pyHKUMM XOTSA Bbl OAMH MOAYNb CUCTEMbI AOSMKEH OblTb 0OBABMNEH aKTUBHbBIM C
nomoLubio dyHkumMm QMX _MOD_SetActive.

Yka3aHHOe nonb3oBaTenemM Bpems peakuum He Bcerga JOCTUKUMO, NO3TOMY ero pac4eTHoe
3HayeHne byaeT 3anmcaHo yHkumen B none RespTime ctpyktypbl QMIX _CONFIG,
yKasaTenb Ha KOTOpYLo nepegaeTtcs B pyHKUMIO Yepe3 napameTp Config. Tak kak aTa
PYHKUMS paccunTbiBaeT BHYTPEHHWE nNapameTpbl CUCTEMbl HA OCHOBE [aHHbIX,
3agaBaeMblX APYrMMN KOHPUIYPALMOHHBIMU (PYHKLMAMUN, pEKOMEHAYETCH BbI3blBaTb
dYHKLMIO HEMOCPeACTBEHHO nepes BbizoBoM QMX_Start.

B cnyyae, korga npuknagHoe MO He OpMEHTUPOBAHO Ha XXECTKYI0 KOHMrypauuo
YCTPOMWCTBA (T.e. «HEe 3HAeT» 3apaHee, N3 Kaknx Moyren yCTPOUCTBO COCTOUT), MOXHO
y3HaTb BCe napamMeTpbl CUCTEMbI Bbi3BaB UKTUBHO byHKUMo QMX Prepare (koTopas
3anonHsaeT cTpyktypy QMX CONFIG) ewe Ha aTane nHMumanusauuu.
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4.1.5.QMX_Start()
int QMX_Start(

HANDLE SD /I BeckpunTop CUCTEMbI
)
| Mhvumanusaums | | KoHdpurypauusi | | Ynpaenenue | X |
HasHauyeHwue:

3anyck ceaHca nepefayn AaHHbIX.

MapameTpbl:
SD
[eckpuntop cnuctemsl.

Bo3Bpallaemblie 3HaYeHUA:
B cny4yae ycnelHoro 3aBepLueHus dyHkumsa sosspawaet QMX_OK.
B cnyyae ownbkn dyHkumnsa sosspawaetr QMIX_ERR.

MpumevaHus:
Mocne BbINONHEHNSA 3TON OYHKLMU BCE aKTUBHbIE MOOYMNN CUCTEMbI OOHOBPEMEHHO
Ha4ynHaoT paboTy € 3a4aHHbIMK Norb3oBaTenem napametTpamu. KpenT-koHTponnep
CUCTEMbI Ha4YMHaeT nepefady AaHHbIX MexXay fokanbHbIMK Bydepammn akTUBHbLIX MOAYNEN
n komnbtoTepoM. CeaHc nepefayn AaHHbIX OyaeT npoaomKkaTbCs A0 Bbl30Ba (PYHKLMM
QMX_Stop. Pexxum BHeLLHen CUHXPOHU3aLUuKn 3anycka 3agaeTcs Ha aTane KoHdurypaumus
dyHKkumnen QMX MOD_ SetStartMode.
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4.1.6.QMX_Stop()
int QMX_Stop(

HANDLE SD, /I BeckpunTop CUCTEMBI

WORD Mode /I cnocob octaHoBa
)
| Mhvumanusaums | | Kondpurypauvst | | Ynpaenenue | X |
HasHauyeHwue:

OcTaHoB ceaHca nepeaayn AaHHbIX U aKTUBHBLIX MOAYNeNn.

MapameTpbl:
SD
[eckpunTtop cucTembl.
Mode
Cnocob octaHoBa, AormkeH MMmeTb 3HadeHne QMX_STOP_ALL.

OcTtanbHble 3Ha4YeHNs B TeKyLLI,eIZ Bepcun onbnunoTekn 3ape3epBnpoBaHblI.

BosBpalluaemMble 3Ha4YeHUA:
B cny4ae ycnelwHoro 3aBepLueHus dyHkuus sosspaiaet QMX_OK.
B cnyyae ownbkn dyHkumnsa sosspawaet QUMIX_ERR.
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4.1.7.QMX_CircBufOutputUpdate ()
int QMX_CircBufOutputUpdate(

HANDLE SD /I BeckpunTop CUCTEMbI
)
| Mhvumanusaums | | KoHdpurypauvsi | | Ynpaenenue | X |
HasHauyeHue:

B npouecce ceaHca nepegadvn gaHHbIX OTNpaBndAeT B OMHaMUYECKnIA MoAyInb BbiBOAA
oyepeaHyro nopunio noAroToBNeHHbIX AaHHbIX OANA BbiBOAA.

MapameTpbl:
SD
[eckpuntop cnuctemsl.

Bo3Bpallaemble 3HaYeHUA:
B cny4yae ycnelwHoro 3aBepLueHus dyHkums sosspawaet QMX_OK.
B cnyyae ownbkn dyHkumsa sosspawaet QMIX_ERR.

MpumevaHus:
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4.1.8.QMX_GetLastError()
int QMX_GetLastError(

HANDLE SD, /I BeckpunTop CUCTEMBI
char *str, /I ykasatenb Ha Bydep
DWORD /en /I pasmep Gycdepa B BanTax

)

| Mhnumanusaums | X | Kondpurypauus | X | Ynpaenenue | X |

HasHauyeHue:
MonyyeHune koga U CTPOKOBOrO ONUCcaHUA nocneaHen ownbkn, npomsoLleaLen npu
BbINONHEHUW BMBMMOTEYHBIX PYHKLINNA.

MapameTpbl:
SD
HeckpunTtop cucTembl.
str
Ykaszatenb Ha Oydep, B KOTOPbIA (OYHKUMS 3anuLweT CTPOKY, CoAepKaLlyo onnucaHne
owmnobku.
len
Pa3wmep 6ydepa B 6anTax (pekomeHayetca 128 cMmBonos).

BosBpallaeMble 3HaYeHUA:
®yHKUMA BO3BpaLLaeT kog nocnegHen owmbkn, npomsoLLeilen npu Bol3oBax
6ubnunoTteyHbIx dyHkuMn. Ecnu ykasatenb str He paBeH NULL, To no HeMy dyHKUMSA
3anuLueT onmcaHne oLLIMBKW.

MpumevaHus:
Ecnun B npouecce BbINONMHEHNSA Kakon-nnbo 6MbnunotevHon yHKUMM Npoum3oLura ownbka,
TO C NOMOLLbIO AaHHOW (PYHKLIMN MOXHO MOMY4YUTb €€ KOO U KpaTKoe TONKoBaHue
npowusoweaiiero cbos.

Mocne BbI3oBa 3TOM hyHKLUMKM KO nocrneaHen owmnodkm cbpocuTes, T.e. 40 BO3HUKHOBEHNS
HoBOW ownBkM byHKumsa byaeT BosBpalatb kogq QMX_OK u ctpoky “No error.”.
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4.1.9.QMX_MOD_SetActive()
int QMX_MOD_SetActive(

HANDLE SD, /I BeckpunTop CUCTEMbI
BYTE Siot, // HoMep norn4eckoro cnoTa
BYTE /sActive /I donar akTMBHOCTN MOAYyNS
)
| Mhnumanusaums | | Kondpurypauus | X | Ynpaenenvne | |
HasHauyeHwue:
YkasbiBaeT, OyaeT nu moaynb y4acTBOBaTh B Npouecce nepeaayun AaHHbIX (T.e. SBNATbCS
aKTUBHbIM).
MapameTpbl:
SD
HeckpunTtop cucTembl.
Slot
Homep noruyeckoro crnoTta mogynsi.
IsActive

dnar akTMBHOCTN MOAYNs, MOXET NPUHMMAaTb Criefyowmne 3HaYeHus:
= QMX_ON — moayrnb akTuBeH
=  QMX_OFF — moaynb He akTMBeH

BosBpallaemMbie 3Ha4YeHUs:
B cny4yae ycnewHoro 3aBeplieHust pyHkuus Bo3spawaetr QMX_OK.
B cny4yae owmnbkun dpyHkumMs Bo3BpawlaeT QMIX_ERR.

QMBox Programming guide Rev. 4.1. 19 of 25




4.1.10. QMX_MOD_SetStartMode()
int QMX_MOD_SetStartMode(

HANDLE SD, /I BeckpunTop CUCTEMBI
BYTE Slot, // HOMep nornyeckoro crnota
BYTE Mode /I pexxum 3anycka
)
| Mhvumanusaums | | KoHdpurypauus | X | Ynpaenenne | |
HasHauyeHue:
3agaeT pexum 3anycka ceaHca nepegaydv AaHHbIX U OTAENbHO B3ATbIX MOAYMEN.
MapameTpbl:
SD
HeckpunTtop cucTembl.
Slot

Howmep normnyeckoro cnota mogyng. [1nsa HacTporku pexxmma 3anycka UHAMBUAYanbHOro
MOAYINA 9TOT NapameTp A0SKeH nexaTtb B AuanasoHe [0..7]. Ona ogHoBpeMeHHoN
HACTPOWNKM pexxumMa 3anycka ceaHca nepefayvm AaHHbIX U BCEX MOAynen 3TOT napameTp
porkeH obiTb paBeH OxFF.
Mode
Pexxum 3anycka, MOXeT NpMHMMaTh cnegyoline 3HavyeHus:
= QMX_START_MODE_MANUAL - PyyHou 3anyck. CeaHc nepegayv AaHHbIX 1Unu
yKasaHHbIN MOoAyrb 3anyckalTca cpady nocne BbinonHeHus dyHkumin QMX_ Start.
= QMX_START_MODE_EXTERNAL - BHewHui 3anyck. [Nocne BbINOSHEHUS YHKUUK
QMX_Start ceaHc nepegayun gaHHbIX UM MOAYITb 3arnycKaloTCH Mo nepexoy BHeLHero
cuHxpocurHana (SYNC) B akTMBHOe COCTOsIHME.
Bo3aBpallaemMblie 3Ha4YeHUs:
B cny4yae ycnewHoro 3aBeplieHus pyHkuus Bo3spawaet QMX_OK.
B cny4dae owmnbkun dyHkumMs Bo3BpawlaeT QMIX_ERR.
MpumevaHus:
Mo ymonyaHuio ceaHc nepeaayn AaHHbIX U BCe Mogyny paboTaloT B peXXumMe pyyHOro
3anycka.

Mpumep 1 QMX_MOD_SetStartMode(SD, OxFF, QUX_START_MODE_MANUAL)

W ceaHc nepefayv gaHHbIX, 1 BCE MOAYNN 3anyCTATCA cpa3y Nocre Bbi30Ba
dyHkumn QMX_ Start.

Mpumep 2 QMX_MOD_SetStartMode(SD, 0, QUX_START_MODE_EXTERNAL)

CeaHc nepefayv faHHbIX 1 BCe MOAYIN, KPOMe MOy YyCTaHOBMEHHOrO B CNOT
0, sanycTtaTcd cpady nocne Bbi3oBa dyHkumm QMX_Start. Moaynb,
YCTaHOBNEHHbIN B ¢noT 0 3anycTuTcs TONbKO nocne aktmeaumm curHana SYNC
Ha BHelwwHeM pasbeme TOJIbKO 3TOIMO moayns.

Mpumep 3 QMX_MOD_SetStartMode(SD, OxFF, QMX_START_MODE_EXTERNAL)
Mocne BbizoBa dyHkUuMn QMX_Start, u ceaHc nepedaym gaHHbIX U BCE MOAYNU
CUHXPOHHO 3anycTtartca Tonbko nocne aktuaumm curHana SYNC Ha BHeLHeM
pasbeme JIIOBOIO moayns.

Ecnu e npouecce BbINONMHEeHUA nporpamMmbl peXXnMbl 3anycka Moryt HeogHOKpaTHO
N3MEHATbCA, peKoMeHOyeTCA nepen KaxabiM o4epeHbiM 3anyCKkOM CUCTEMbI BHa4ane
BbI3blBaTb (byHKLl,I/II'O KaK yKa3aHO B npumMmepe 1, a 3aTem npoaosInkKaTb KOHCbI/IpraLlI/II'O anda
oTAesbHbIX Mop,yne17|.
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4.1.11. QMX_MOD_OutputPrestage()

int QMX_MOD_OutputPrestage(
HANDLE SD, /I peckpunTop CUCTEMBbI
BYTE Slot, // HOmMep normyeckoro crnoTta

)

| Mhvumanusaums | | Kondpurypauus | X | Ynpaenenve | |

HasHauyeHume:
OcylecTBnsieT NpeaBapuUTENbHYO MHALMANU3auuio 4aHHbIMK nokanbHoro 6ydepa moayns
BbiBOAA.

MapameTpbl:
SD
JeckpunTtop cnuctemsol.
Slot
Homep noruyeckoro criota mogyns.

Bo3Bpallaemble 3HaYeHUA:
B cny4yae ycnelHoro 3aBepLueHus dyHkumsa sosspawaet QMX_OK.
B cny4yae owmnbkn dyHkums Bo3BpawiaeT QMX_ERR.

MpumeyaHus:
[aHHble JomkHbl ObITb NOArOTOBMEHBI B MaccuBe no ykasaTento CBOutput.buf_start,
pa3mep MaccuBa AaHHbIX COOTBETCTBYET NOMIHOMY pa3mepy fokanbHoro 6ydepa moaynsa u
paseH CBOutput.buf_size. (cMm. onncanune ctpyktypol QUX CONFIG)
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4.2. CTpyKTypbl.

4.2.1.Ctpyktypa QMX_CONFIG.

CTpyKTypa NpuMeHsIeTcs Ans nonyyvyeHus cneaytoLiein nHpopmauum:

= KoHcpurypauus yctponcTsa.

= [lapameTpbl ceaHca nepefadn JaHHbIX.
CTpykTypa 3anonHsaeTcs npu BbizoBe dyHkUMM QMX Prepare.

Mons cTpyKTypbI:

BYTE UsbSpeed

PeBunsuna USB-xocTa koMnbtoTepa. MoxeT NpyHMMaTh 2 3HaYeHUs:
e 0x00 cooTtBetctBYeT USB1.1. (12 Mbit/S)
e 0x01 cootBetctByeT USB2.0. (480 Mbit/S)

CHAR CtiName[11]

HasBaHue KpenT-KoHTponepa

CHAR CiIBIOSversion[6]

Bepcusa npowmekm BIOS nHTepdencHom Yactu KpenT-KoHTponepa

CHAR CitISerialNumber[10]

CepuiiHbI HOMEpP KpenT-KOHTponnepa

BYTE ModQuantity

KonuuyecTtso moayrnen B cucteme

CHAR ModName[8][10]

HassaHusa moaynen

WORD ModType[8]

Tunbl mogynen. (onucaHsl B gmx.h)

BYTE ModRevision[8]

PeBunsun moaynen

CHAR ModSerialNumber([8][10]

CepuiHble HoMmepa moaynen

HANDLE DevHandle

CnyxebHoe none

WORD RespTime

PacuyeTHOe BpeMs peakuum (NaTeHTHOCTb CUCTEMbI) —
cpefHecTaTucTU4eckoe BpeMsi (B MC), 3a KOTOPOE KOMMbIOTEP
Nony4nT AOCTYN K HOBbIM A@HHBIM C CaMOro MeaJSIEHHOIO MOAYNS.
PaccunTtbiBaeTca Ha OCHOBaHMKM TpebyeMOoro BpeMeHN peakLuuu,
3afjlaHHoro none3oBartenem B BbizoBe QMX_Prepare.

DWORD ReadFileSize

CnyxebHoe none

DWORD WriteFileSize

CnyxebHoe none

DWORD ModLocalBufferSize[8]

CnyxebHoe none

double InputRate

O6Lwas ckopocTb BBOAA AaHHbIX (cnos) B KL

double OutputRate

CnyxebHoe none

QMX CIRC BUF CONFIG
CBinput

KoHdurypaums konsLeBoro 6ydepa Beoa

QMX CIRC BUF CONFIG
CBOutput

KoHdurypaums konsuesoro 6ydepa BoiBoga
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4.2.2.Ctpyktypa QUIX_CIRC_BUF_CONFIG.

CTpyKkTypa ucnonbayeTcs Ans paboTbl C cepBepOM KosbLeBOro 6ydepa BBOAA, a Takke
Ansa paboTbl ¢ MOAYNAMM BbiBOAA. VI3MeHeHWe AaHHbIX Mo yKasaTenam nomne CTPyKTypbl
3anpetleHo. BHMMaHue, nonsa CTpyKTypbl MOrYT U3MEHATLCS NOCHe Bbli3oBa DYHKLIMK

QMX_Prepare.
Monsi CTPYKTYpbI:

WORD *buf_start | Ykasatenb Ha Hayano 6ydepa.

DWORD *buf_ptr | YkasaTtenb Ha cyeTuumk 3anucu B Bydep [0..buf_size-1]. (B cnyyae
MOAYNSA BbIBOAA — yKasaTenb Ha CHETYMK OOHOBNEHHbIX NOSTOBUHOK
nokansHoro 6ydepa moayns)

DWORD *buf_size | YkasaTtenb Ha pa3mep 6ydepa B crnosax (WORD) (B cnyyae
Moayns BbiBoAa — pa3Mmep Gydepa cooTBETCTBYET pasmepy
nokansHoro 6ydepa mogyns).

HANDLE event Heckpuntop cobbITus, 3ape3epBnUpPOBaHO

4.2.3.Ctpyktypa QMX_CC _F.

CTpykTypa ucnonb3ayeTca Ans paboTbl ¢ hyHKUUSIMU, KOTOPbIE MAHUMYNUPYHOT
KanuGpoBOYHLIMU KOS DULNEHTAMMN.
Monsi CTPYKTYpbI:

float Offset KannubpoBo4HbIn KoadhmumeHT macluTaba.

float Scale KannbpoBOoYHbIN KO3I(PULMEHT CMELLEHNS HYNS.

char Units[6] EAQMHULBI M3MepeHus.

BYTE UnitsCode | YvucnoBown kKo cOOTBETCTBYIOLWEN eANHULIbI USMEPEHNS.
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5. CepBep KornbLeBOro dygepa gmbox_ds.

Mporpamma-cepBep HasbiBaeTcsi gmbox_ds.exe. CepBep [OomKkeH ObiTb 00s3aTENbHO
3anyweH nepeq npunoxeHunem. Yepes KOMaHOHYK CTPOKYy CepBepy MOXHO nepenasaTtb (B
nobom nopsgke) cneayowme onuumn:

Onuusa | HasHavyeHue 3Hau. no ymosn4yaHuio
-p 3agaeT npuopuTeT npouecca cepeepa. 3HayYeHne MOoXeT 4
nexartb B AnanasoHe ot 0 (IDLE) no 4 (REALTIME) .
-u 3apaeT Homep BupTyanbHoro USB-cnoTta, KoTopbIn JOTKEH 0
ncnonb3oBaTb CEpBEP.
-b 3apaet pasmep konbLeBoro 6ygepa BBoga B CrioBax. 4194304
-S KomaHga. 1 — 3anyctuTb cepBep. 0 — OCTaHOBUTbL CEpPBEP. 1
Mpumepsbl:
gmbox_ds.exe 3anyctutb cepsep, USB-crot 0, pa3smep
Oydepa BBoga 4194304 cnos, npuoputeT —
REALTIME
gmbox_ds.exe —s0 OcrtaHoBuTb cepeep, USB-cnot 0
gmbox_ds.exe —u1 -b1048576 3anyctutb cepsep, USB-crot 1, pasmep
Oydepa 1048576 cros.

lMocne 3anycka, cepBep oXuaaeT MNOCTYNNEHWs KOMaH4 Ha 3anyck / OCTaHOB ceaHca
nepegayn AaHHblX. KomaHabl BblipabaTbiBalOTCA aBTOMATUYECKM MpU  Bbi30Bax (OYHKUMN
QMX_Start n QMX_Stop 13 npunoxeHui nonb3oBaTens.

Ona pgocTyna K AaHHbIM, 3anucbiBaeMbiM B KonbueBon Bydep cepBepoM, NPUNoXeHUs
OOMMKHbI ucnonb3oBaTb CTpykTypy CBlnput (Tun cTtpyktypsl - QMX CIRC BUF_CONFIG),
WHKancynuposaHHyto B cTpykTypy QMX CONFIG.

Ons ynpaBneHus npoueccoM nepefayn [AaHHbIX B AMHAMUYECKMN MOAyNb BbiBOAA
NPUNOXeHUs  OOIDKHbI  Mcnomnb3oBaTb  CTpyktypy  CBOutput  (Tun cTpykTypbl -
QMX_CIRC_BUF_CONFIG), nikancynupoBaHHyto B cTpykTypy QMX CONFIG.

5.1. dopmaT gaHHbIX KonbLeBoro bydgepa.

lMocne nony4eHns KoOMaHAObl 3anycka ceaHca nepefayvv AaHHbIX, CepBep 3anucbiBaeT Bce
noctynatwouwie oT moaynen Bsoga cuctembl QMBox croBa faHHbIX (B dhopmaTte unsigned
short int) B KonbueBow Oydep. lNepen KaxabiM CIOBOM [AaHHbIX 3anucbiBaetcs 16Tu
paspagHbI Tar, ynpoLuaLwmi naeHTUgUKaLmio aToro crnosa AaHHbIX. Tar umeeT cnenyoLwmi
dopmar:

MSB LSB
|RIR|R|R|R|R|RJ|R|[M2]M1]|MO|CH4|CH3|CH2|CH1|CHO |

Crapwwuin 6anT Tara 3apesepsupoBaH (R).
B mnagwem Gante Ttora B 3 crapwwmx 6utax (M0-M2) cogepxutca Homep norMyeckoro
cnoTa MOAyrsl, C KOTOPOro NPULLO CAOBO AaHHbIX.
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B 5 mnagwunx 6utax (CHO — CH4) cogoepxuTcs Nnormyecknin HoOMep kaHarna B 3TOM Moayrie,
C KOTOPOro MPULLAO CMOBO AaHHbIX (KOM-BO aKTUBHbLIX KAHANoOB KaXgoro Moaynsi 3afjaeTcs Ha
aTane KOHWUrypauuMm BbI30OBOM COOTBETCTBYIOLIMX YHKUMRA). Jlormyeckun HomMep KaHana
npencrtaensieT cobon uuknmyeckun cyetdmk [0..N-1], rae N — KON-BO aKTUBHbLIX KaHanoB
moaynsi. HeobxoaMmo NOMHWTbL, YTO FOrMYECKMe KaHamnbl B Tare HymepyklTca nogpsg, B
COOTBETCTBMU C KONMYECTBOM aKTMBHbIX KaHaroB, a He B COOTBETCTBUM C UX (PU3MYECKUM
pacnonoxeHvem Ha Mogyne. Hanpumep, ecnu Ha Kakom-TO Mopayne 6binv 0b6bsABMEHbI
aKkTuBHbIMN usndeckme kaHanol 0, 2, 3, 8 (Bcero 4 kaHanma), TO B Tare OHuM OyayT
COOTBETCTBOBATb Nlormyeckum kaHanam 0, 1, 2, 3.
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