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PykoBoacTBO nporpammucTa
Nno UCMONb3OBaHUIO:
ApanBepHou 6uonuorekn TMKLL4 v7.xx (DOS),
apanBepa SYS tmk1553b.sys v4.xx (Windows NT 4.0),
aApansepa WDM 1553bwdm.sys v4.xx (Windows 98/ME/2000/XP/Vistal7),
moaynsa apauBepa tmk1553b.ko v4.xx (Linux kernel 2.2/2.4/2.6/3.0),
aaMmuHucTpaTtopa pecypca tmk1553b v4.xx (QNX 6.x).

PykoBoacTBO NnporpammMmucTa
No UCNOJSIb30BaHUIO:
apansepa WDM ezusb.sys un gpanBepHbix oubnuotek DLL
USB_TA_DRV.dIl, USB_TA_VC2.dll v1.x (Windows 98/ME/2000/XP/Vistal7),
moaynsa gpanBepa tmk1553busb.ko v1.xx (Linux kernel 2.4/2.6/3.0)
ana moaynsa TA1-USB.

OcHOBHbIe cBeAeHUS.

Tepmunan mynbtunnekcHoro kaHana (TMK) no TOCT P 52070-2003 (TOCT 26765.52-
87, MIL-STD-1553B) moxeT paboTtaTb B O4HOM U3 TPEX PEXUMOB: KOHTponnep kaHana (KK),
OoKOHe4YHoe ycTponcteo (OY) nnun mountop (MT). PaHee pa3spaboTaHHble yCTpOnCcTBa
nogaepxusatrT padoTy Tonbko B pexumax KK n OY. bonee coBpeMeHHble Takxe MoryT
paboTtaTtb B pexnme MT. Beibop pexnma ocywectenaetcs nporpammHo. OBmeH gaHHbIMK C
KaHanom npoucxogut yepes asyxnoptoBoe bydepHoe OIY (4O3IY, b3Y), Aoctyn K KOTOpomy
BO3MOXEH Kak cO cTOpOHbI 1K, Tak n co CTOpOHbI MynbTunnekcHoro kaHana (MK). Pexum
ncnonb3oBaHus B MK annapaTtHoro 6urta, B 3aBUCMMOCTM OT TUNAa yCTPONCTBA, MOXET
3agaBaTbcs NMBO pacnankon/ycTaHOBKOW NEPEMbIYKN HA YyCTPOMUCTBE NGO NPOrpaMmHo;
3ajaHune pexnma BnuseT Tonbko Ha padoty OY n MT (B pexnme ¢ annapaTtHbiM 6utom OY He
BocnpuHumaeT koMmaHabl KK, B KOTOpbIX annapaTHbIn OUT paseH 0).

Bce gpariBepa npefoctaBnsioT NporpaMMUCTy eAuHbIn uHTepdelic (xoTs, HebonbLune
pasnuuua ana pasHoix OC Bce xe cywecTBytoT) ans paboTbl ¢ pasHbivMu Tunamm TMK un
nossonsieT o6onTuch 6e3 HenocpeLCTBEHHOIO NPOrpaMMUPOBAHUS YCTPOMCTB Ha YPOBHE
PErncTpoB. ATO AAaET BO3MOXHOCTb NUCATb NPAKTUYECKM YHUBEPCASIbHbIE NPOrPaMmMbl, HE
3aBUcALNE OT TUMNA NPUMEHSIEMON NNaThl (3a UCKNIOYEHNEM TEX CryYaeB, Korga UCnonb3yrTcs
Kakne-nnbo yHuKanbHble 0COBEHHOCTU BbIOpaAHHOro Tuna nnar).

DOS

Mporpammubin gpaieep DOS Huskoro ypoeHA TMKLL4 v7.xx peanvu3oBaH B BUAE
Bubnuotekun dyHkumin ons a3bikoB C/C++. Bo3aMOXHO ucnonb3oBaHne Moaernen namaTu ot
TINY go LARGE. MNMpegnoututensHon mogensto namatn siensetca LARGE, Tak kak Bce
BbI30Bbl (PYHKLMIA ApaniBepa NPOU3BOAATCA NO NpaBunamMm MMeHHo 3Ton mogenu. ins mogenu
namatm HUGE ob6bekTHbIn chann 6Gubnmnotekn fomkeH ObiTb NepekoMnunnpoBsan!

Linux

OcHoBon gpansepa tmk1553b nnat TepmmHanoB MynsTUNNeKCHOro kaHana gns Linux
sABnseTca moaynb agpansepa tmk1553b.ko (ana TA1-USB - tmk1553busb.ko). Mogynb gomxkeH
ObITb 3arpyeH C 3agaHneM HeobxoaUMbIX NapaMeTpoB KOMaHAon insmod 1 co3gaH dann
ycTponctea /dev/tmk1553b (gns TA1-USB - /dev/tmk1553busb0.../dev/tmk1553busb7)
KoMaHgon mknod B COOTBETCTBUM C (hannom readme.



OauH Mmoaynb ApaiiBepa ynpasnsieT Bcemu yctporictBamu TMK, ycTaHOBNEHHbIMU B
koMnbloTep. Mpn 3TOM KaXkabiM OTAENbHBLIM YCTPONCTBOM B KaXAbli MOMEHT BPEMEHUN MOXET
ynpaBnsATb TONbKO OAMH NPOLECcC, 3axBaTUBLLMIA YCTPOWCTBO Bbi3oBOM tmkconfig.

QNX6

OcHoBon gpansepa tmk1553b nnat repmmHanos mynsTunnekcHoro kaHana gnsa QNX6
aBnseTca agMuHucTpartop pecypca tmk1553b. AoMuHucTpaTop pecypca OOMmKeH ObITb
3anyLleH ¢ 3agaHnemM HeobxoanMbIX NapamMeTpoB B COOTBETCTBMM C dhannom readme.txt.

OaunH agMuHUCTpaTop pecypca ynpaenseTt scemu yctponcteamu TMK,
YCTaHOBMEHHbIMU B KOMMbIOTEP. [Mpn 3TOM KaxkabiM OTAENLHBLIM YCTPONCTBOM B KaXXablli
MOMEHT BPEMEHM MOXET yNpaBnATb TONbKO OAWH NPOLIECC, 3aXBaTUBLLMIA YCTPONCTBO BbI3OBOM
tmkconfig.

Windows NT 4.0

OcHoBon gpansepa TMK1553B nnaTt TepMuHanoB MynbTUMNAEKCHOIO KaHana ans
Microsoft Windows NT 4.0 asnsetcs apansep tmk1553b.sys. ®ann tmk1553b.sys gonmxeH
HaxoguTbes B anpektopum $(WINDIR)\system32\drivers. YcTtaHoBKa 1 3anyck gpansepa
BbIMOMNHAKTCS BPYYHYIO B COOTBETCTBUM C harinom readwin.txt.

OpawuH pgpariBep ynpasnseT Bcemu yctporcteamu TMK, ycTaHOBNEHHbIMU B KOMMbIOTEP,
KOH(purypaumsa yctponcts xpaHutcsa B peectpe Windows NT 4.0. Npu aTom Kaxabim
OTAENbHBIM YCTPONCTBOM B KaXbli MOMEHT BPEMEHU MOXET ynpaBnaTb Tonbko oguH Win32
npouecc, 3axBaTMBLLMIA YCTPOUCTBO BbI3oBOM tmkconfig.

Windows 98,ME,2000,XP,Vista,7

OcHoBon gpansepa TMK1553B nnaT TepMuUHanoB MynbTUMNEKCHOrO KaHana ans
Microsoft Windows 98/ME/2000/XP/Vista/7 saisnsietca gparisep 1553bwdm.sys (ana TA1-USB -
Apansep ezusb.sys n 6udbnunotekun pyHkumi USB_TA DRV.dIln USB_TA VC2.dll). dain
1553bwdm.sys (ezusb.sys) pomkeH HaxoauTbes B gupektopun $(WINDIR)\system32\drivers.
YcTaHoBKa gpainBepa BbinonHseTcsa cpeactsamm Windows B COOTBETCTBUM C (haiifiom
readme.txt. YcTaHOBNEHHbIN ApanBep 3anyckaeTca asTomaTudeckm npu ctapte Windows.

Ona TA1-USB 6ubnuotekn pyHkumn USB_TA DRV.dIln USB_TA VC2.dIl gonxHbi
HaxoguTbCs B nanke paboyero npoekTa.

[Ansa kaXgoro ycTaHOBIEHHOMO B KOMMbIOTEP YCTPOUCTBA CO34AETCH YHUKaNbHOE
CMMBOJIbHOE UMS, K KOTOPOMY MMeEeT AOCTYMN TONbKO OAUH NpOoLEece, 3axBaTUBLUNIA YCTPOWUCTBO
BbI30BOM tmkconfig.

All

Bce gpaiiBepa nogaepxvBatoT cnegyrowme Tunbl YCTPONCTB:
- TMK400 - HepesepBupoBarHbii TMK, JO3Y 8Kx16 (128 6a3 B pexume KK, 4 ctpaHuupl B
pexume OVY), ogHoBpeMeHHoe nepekntoveHue ctpaHuy ans MK u K B pexxume OV,
nporpammHoe 3aganue agpeca OY B MK, BO3MOXHO YUTEHME N3 YCTPOUCTBA YCTAHOBIIEHHOIO
agpeca QY B MK;
- TMKMPC - Hepe3sepBupoBaHHbii TMK, JO3Y 2Kx16 (32 6a3bl B pexume KK, 1 ctpaHmua B
pexunme OY), HEBO3MOXHO NporpaMmmHoe 3agaHue n onpegenenue agpeca OY B MK (agpec
3agaeTcs nepemblYkamMmmn Ha YCTPOWCTBE), nnaTa BbinonHeHa B ctaHgapte MicroPC dumpmebl
Octagon Systems;
- RTMK400 - pesepsupoBaHHbii TMK, 103Y 2Kx16 Ha ctapbix nnatax (32 6a3bl B pexunme KK,
1 cTpaHuua B pexume OY), unu 8Kx16 Ha HoBbIx nnatax (128 6a3 B pexume KK, 4 ctpaHuubl B
pexume QY), ogHoBpemMeHHoe nepekntodeHue ctpanuy ans MK n MK B pexume OV,



BO3MOXHOCTb paboTbl MO O4HOW U3 ABYX NUHUIA nepefayvv nHdopmMaunm (OCHOBHON UMK
pesepBHOI), nporpaMmmHoe 3agaHue agpeca OY B MK, BO3MOXHO YTEHME N3 YCTPONCTBA
ycTtaHoBneHHoro agpeca OY B MK, nporpammMHoe 3agaHue pexumoB paboTsl OY
(ncnonb3oBaHue annapartHoro 6uta B MK, pexxum paboTel ¢ conaramu unm 6e3 cnaros,
ncnonb3oBaHWe KOMaHZ ¢ rpynnosor agpecauyuen B MK);

- TMKX - pesepsupoBaHHbii TMK ¢ pexxumom MT, JO3Y 8Kx16 Ha cTapbix nnatax TX1-PC
(128 6a3 B pexxumax KK u MT, 4 ctpaHuubl B pexxume OY) unu 2Kx16 Ha ctapbix nnatax TX1-
MP, TX1-104 n Ha nnatax AMKO (32 6a3bl B pexxume KK n MT, 1 ctpaHuua B pexume OY) nnu
16Kx16 (256 6a3 B pexumax KK u MT, 8 ctpaHuy B pexume OY) Ha Bcex nocrneaHux nnarax
cepuin TX1, TX6, TE1, TE6, BO3MOXHOCTbL paboTbl MO O4HOM U3 ABYX NIMHUIA nepeaayvn
UHdopMauum (OCHOBHOW UNU pe3epBHON), pasaenbHoe nepekntoveHne ctpaduy ona MK u MK s
pexume OV, nporpammHoe 3agaHue agpeca OY B MK; k nnartam 31oro Tmna oTHOCATCSA BCE
nnatbl TX/TE ¢ wuHom ISA, umetolme eanHbIi NporpaMMHbIn MHTEPdENC U pasnnyaroLmMecs
TONbKO KOHCTPYKTUBHBIM UCMNOSTHEHNEM U 06beMOM ycTaHoBneHHoro O3Y (o6bem
ycTtaHoBneHHoro O3Y onpeaenseTcs ApanBepoM aBTOMaTUYECKN NPU BbIZOBE (PYyHKLUK
tmkconfig): TX1-PC, TX6-PC, TX1-MP, TX1-104, TE1-PC, TE1-104, TX1-B, AMKO;

- TMKXI - aHanor nnat TMKX, Ho anga wuHbl PCI, JO3Y 16Kx16 (256 6a3 B pexumax KK n
MT, 8 cTtpanuy B pexume QOY); k nnatam atoro Tuna otHocatca nnatel TE1-PCI, TE6-PCI, TE1-
PCI2, TE6-PCI2, TE1-3U-CPCI, TE1-6U-CPCI,

- MRTX (kpome DOS) - pesepsupoBanHbii TMK Ha 6a3e TMKX (nnatel cepuin TX6/TE6G) B
pexunme Tonbko MHoroagpecHoro QY (4 OY);

- MRTXI (kpome DOS) - pesepsupoBanHbii TMK Ha 6a3e TMKXI (nnatel cepuin TX6/TE6G) B
pexunme Tonbko MHoroagpecHoro QY (4 OY);

- TA - pesepsupoBaHHbin TMK ¢ pexxumom MT, JO3Y 64Kx16 (1024 6a3bl B pexume KK, 512
6a3 B pexume MT, 1 cTpaHuua B pexume QOY), BO3MOXHOCTb paboTbl N0 O4HOWN U3 ABYX NUHUIA
nepegayun nHdopmaumm (OCHOBHON uUnn pesepsBHoOin), nporpammHoe 3agaHue agpeca OY B MK,;
K nnaTam 3Toro Tuna oTHocaTcs Bce nnathl TA1 ¢ wWnHol ISA, nmerwowme eguHblii
NPOrpaMmMHbIN MHTEPKENC 1 pasnuYaloLMeCs TONbKO KOHCTPYKTUBHbLIM ncnonHexnem: TA1-PC,
TA1-MP, TA1-104, MIMU-ISA, - n mukpomogynu TAM1; kK aTOMy Xe TUMY OTHOCATCA U MOAYyNU C
nutepgerncom USB - TA1-USB;

- TAl - ananor nnat TA, Ho ans wuHbl PCI, JO3Y 64Kx16 (1024 6a3bl B pexxume KK, 512 6as B
pexume MT, 1 ctpanuua B pexume OY); kK nnatam 3Toro Tuna otHocates nnatel TA1-PCl,
TA1-PCl4, TA1-104PCI, TA1-PMC2, TA1-3U-CPCI, TA1-6U-CPClI;

- MRTA (kpome DOS) - pesepsupoaHHbii TMK Ha 6a3e TA B pexxume mHoroagpecHoro OY
(32 OY), AO3Y 256Kx16, c wunHom ISA; domsmyecku nnaT Takoro TMna He CyLLeCTBYeT,

- MRTAI (kpome DOS) - pesepsupoaHHbii TMK Ha 6a3e TAIl B pexxume mHoroagpecHoro OY
(32 OY), O3JY 256Kx16, c wunHom PCI; k nnatam Takoro Tuna otHocatcs TA1-PCI-32RT.

[pansep noaaepxmneaeTt paboTy ¢ HECKONbKUMU donsnyeckumm yctporncteamum TMK
ogHOBpeMeHHO. KonmyecTBo noaaepknBaemMbix yCTPOUCTB 3a4aeTcs NPU KOMNUNALUK
apavieepa: 4 pna DOS, 8 ans Linux/QNX6/Windows (B npuHUune, BO3MOXHa NOCTaBKa
Apaneepa Tou xe Bepcun onst paboTbl ¢ APYrMM KONMYECTBOM YCTPONCTB). Ecnu Ha peanbHomn
nnaTe HaxoguTCa HeCKonbKo ycTponcTs (Hanpumep, TE1-PCI2, TX1-PC-2 cogepxaTt no gea
yctponctea, TA1-PCl4 - 0o yeTbipex yCTPONCTB), TO KaXkaasl Takasi nnaTta NoOHMMAaeTCs Kak
Heckonbko TMK. PacnonoxeHHble Ha ogHoNn nnaTe pasnuyHble dpusmyeckne TMK abcontoTHO
He3aBUCKMMbI OPYr OT gpyra n npu pabdoTe HUKAK He BNUSAIOT APYr Ha gpyra.

Yctponctea Ha USB HymepytoTca 4ONONHUTENBHO K OCHOBHbIM ISA/PCI ycTponcTeam,
YCTaHOBMEHHbIM BHYTpU KOMNbloTepa. Hucrno yctpoincts Ha USB Takke moxeT ObiTb 0 8. [NMpu
paboTe ¢ ApaiBEepOM HYXXHO y4uUTbIBaTb HyMepaLUuIo YCTPOUCTB NP BbINOMHEHUN (DYHKLMM
TmkOpen(). 3Ta hyHKLMA B Havane onpegenseT konuiectso AocTynHbiX ISA/PCI ycTpoiicTs,
nogaepKuBaemMblx gpaiBepom. 3aTemM onpenenseTcsa Hannyme noaknyeHHsix USB
yCcTpoucTB. Hanpumep, npu yctaHoBneHHou B koMmnbtoTepe nnate TA1-PCl n nogknoyeHHOM



mopyne TA1-USB, Hymepauusa USB yctpoiictB HadyHeTcsa ¢ Homepa 1 B Windows u ¢ Homepa 8
B Linux. Mpwu otcyTtcTBumM yctaHoBneHHbix ISA/PCI nnat ¢ gpaiisepom 1553bwdm.sys B
Windows 1 oTcyTcTBUM 3arpyeHHoro gpaneepa tmk1553b.ko B Linux Hymepaumsa ycTponcTs
TA1-USB HauHeTcs ¢ 0.

Bce ogHoBpemeHHo paboTtatowmne TMK moryT ObITb pasHbiX TUMOB Y HAXOAUTLCA B
nobom pexume - KK, MT nnu OY. CmeHa pexuma TMK Takke MoXeT nponcxoauTb
He3aBMCUMO 1 B NIOOON MOMEHT BPEMEHN.

Kpome TOro, ana nogaepxkun pexuma mMHoroagpecHoix OY BBeaeHbl BupTyanbHbie TMK.
BupTyansHble TMK peanusytoTtcs Ha 6ase cneyunaneHbix ousndeckux TMK, nogaepxmnsatoLymx
pexum mHoroagpecHbix OY. 3to Bce nnatbl cepuin TX6/TEB, a Takke nnata TA1-PCI-32RT.
OcHoBHas ocobeHHocTb BUpTYyanbHbix TMK B ToM, 4TO Heckonbko BupTyansHbix TMK
peanu3oBaHbl Ha 6ase ogHoro n Toro xe dusndeckoro TMK. Mo aTon npuunHe, ectb
HeKkoTopble orpaHuyeHus no pabote ¢ Takumm TMK, 1 cyliecTByeT onpeaeneHHoe
B3anmMoBnunsaHne paboTbl kaxgoro supTtyansHoro TMK Ha cBonx cocenein no pogutensckoMy
dusuyeckomy TMK. Hanpumep, nporpaMMHOEe U3MEHEHUE KaKOro-TO pexuma B O4HOM U3
BUpTYyanbHbiX TMK MOXeT NpMBECTM K TAKUM XE U3MEHEHMAM Y BCEX BUPTYanbHbIX COCEAHMX
TMK. BupTtyansHble TMK moryT paboTtats Tonbko B pexume OY. Ecnu cusmyeckun TMK
CKOHUrypupoBaH gnsa paboTsl B pexume MHoroagpecHoro OVY, oH yxe He MOXeT paboTtaTth B
ctaHgapTHbix pexumax KK, OY, MT. Nomumo cpusunveckux TMK, aparnsepa Windows
nogaepKuBakT gononHutensHo Ao 31 suptyansHbix TMK, a apaneepa Linux n QNX6 - go 23
BUpTyanbHbiX TMK.

KoHdurypauus yctponctea ana paboTtsl B KayecTBe CTaH4apPTHOro hnuanyeckoro
KK/OY/MT unnun Heckonbknx BupTyanbHbix OY OCyLLEeCTBNAETCS BPYUYHYO Npu
KOH(purypupoBaHuu aparsepoB B onepaunoHHbix cuctemax Windows, Linux, QNX6 unu
3anyckomMm COOTBETCTBYOLLEN nporpammbl 3arpy3dnka nnat B DOS. 3ta KoHdurypaums He
MOXET ObITb U3MEHEHa NPOrpaMMHO Yepes nHTepdenc NnporpaMMmmMpoBaHns Apaneepa.

DOS

[paiiBep nporpaMMHO HacTpanmBaeTCs Ha KOHKPETHYI KOHUrypaumo ncnonb3yemblx
TMK B lNK (Tvnbl TMK, ncnonb3yemsble agpeca nopToB BBOAA/BbIBOL4A U NMNHUM NPEPbIBAHUN).
BmecTe ¢ gpariBepom noctaBnaetca dann tmkinit.c ¢ oyHKUMAMU, no3BonaWNUMY 3a4aTb
KOHGoMrypaumnio apameepa u3 TEKCTOBOro darna KoHurypauumu.

[paiiBep He No3BoONdAeT pa3fenaTb NpepbiBaHUS C A4pYrMMy NporpaMmMmamMin, TO ecThb,
ecnu yctporicteo TMK Ha wuHe PCIl pasgensieT cBoe npepbiBaHME C Kakon-nnbo apyrom
nnaToun, u aparneep Apyron nnatel o6cnyxnBan ee npepbiBaHUSA, TO NOCne Bbi3oBa PYyHKLMN
tmkconfig uyxue npepbiBaHusa He OyayT TpaHCAMPOBATLCA B NpeabiayLmnin o6paboTyuk.

Linux, QNX6, Windows

[painBep HacTpansaeTca Ha koHpurypaumto ncnonbsyemolx TMK B K aBTomaTudecku
UNu BpPYYHYIo Npu 3anycke gparieepa. lNporpamma MoXeT NULb ONpeaenuTb CIUCOK LOCTYNHbIX
YCTPOWCTB U UCNONb30BaTb BCE UMM YaCTb U3 HUX.

MoaknioueHue apariBepa B nporpaMmmax

DOS
[ns ncnonb3oBaHusa gparneepa Heobxoanmo anpektTmeon #include BKNIOYNTL B TEKCT
nporpaMmmbl 3aronoBoYHbIn cann tmkll4.h

#include "tmkl1l4.h"



Mpu pabote B MHTerpuposaHHoun cpefe (IDE) Heobxoammo ncnonb3oBaTh han npoekta
(.prj) ¢ nogkntoyeHHbIM B HeMm gpansepom tmkll4.obj. Mpun pabote n3 KOMaHAHON CTPOKK
HeobxoAMMO yKasbiBaTb ApaiBeEP B ONUUN NUHKEPY.

Linux
[nsa paboTbl ¢ ApaiBEpOM HEOHXOAMMO C NMOMOLLbIO ANPEKTUBbI

#include "ltmk.c"

NOOKITOYMTb B TEKCT nporpammbl Ha a3blike C/C++ dpainn Itmk.c, cogepxawmin onpegenenuns
BCEX KOHCTaHT u dyHkunin APl gpainsepa tmk1553b.

Ons nognepxkn TA1-USB (ogHoBpemeHHO ¢ ycTponcteamu ISA/PCI) dann ltmk.c
[onxeH bpaTtbca U3 komnnekTta gpansepa Linux TA1-USB.

QNX6
[insa paboThl ¢ ApaiiBepoM HEOOXOAUMO C MOMOLLIbIO AUPEKTUBBI

#include "gnxo6tmk.c"

NOOKITOYMTb B TEKCT nporpammbl Ha a3bike C/C++ dpann gnx6tmk.c, cogepxawmi
onpeaeneHuns Bcex KOHCTaHT un pyHkuun API gpariBepa tmk1553b.

Windows NT 4.0
[ns paboTtbl ¢ gpanBepomMm HEOH6XOANMO C NOMOLLbIO AUPEKTUBDI

#include "ntmk.c"

NOOKIOYUTL B TEKCT Nporpammbl Ha a3bike C/C++ dpann ntmk.c, cogepxawwmim onpegeneHns
BCeX KOHCTaHT u dyHkumin APl gpaieepa tmk1553b.sys.

Windows 98/ME/2000/XP/Vista/7
[ns paboTtbl ¢ gpanBepomMm HEOHBXOANMO C NOMOLLbIO AUPEKTUBDI

#include "WDMTMKv2.cpp"

NOOKIOYUTL B TEKCT Nporpammbl Ha a3blke C/C++ dpann WDMTMKv2.cpp, cogepxawiuin
onpeneneHns Bcex KOHCTaHT 1 pyHkumin APl gpaneepa 1553bwdm.sys.

Ons nognepxkn TA1-USB (ogHoBpemeHHO ¢ ycTponcteamm ISA/PCI) dainn
WDMTMKv2.cpp pomkeH 6paTtbcs n3 komnnekrta gpansepa Windows TA1-USB.
HononHutensHo ans TA1-USB Heobxogumo 6ubnunotekn dpyHkumin USB_TA DRV.dIl n
USB _TA VC2.dll pasmecTutb B nanke pabo4vero npoekTa.

Hauyano u 3aBepweHune paboTbl ¢ ApanBepom
DOS
[pansep LUennkom BCTpanBaeTca B NporpaMmmy nonb3oBaTens u He TpebyeT BbizoBa

cneumanbHbIX PYHKUMIA Anst HAYana v 3aBepLueHns paboTbl.

Linux, QNX6, Windows



[paiiBep SBNSAETCA YaCcTblo ONepaLUMoHHON CUCTEMBI, U MporpaMMa, AN Nony4YeHus
AOCTyna K annapatype, ynpaBnsieMol apaiBepoMm, LOMKHA UCMNOoNb30BaTh cneunanbHble
yHKUMM ANA HaYana U OKOHYaHMS B3aUMOAENCTBUS C ApaliBEPOM.

Linux
HaunHaTtb paboTy ¢ gpariBepom Heobxoaumo ¢ BbizoBa yHkUun TmkOpen:

int TmkOpen () ;

KOoTopasa OTKpbIBaeT hann yCTpOUCTBa N NPON3BOSMT HaYarbHYy0 HAcTPonky. Npn ycnewHom
3aBepLUeHMM PYHKLMA BO3BpaLlaeT HyneBoe 3HaYyeHue. [1pn HEBO3MOXHOCTUN OTKPbITb
ApanBep BbI3OBOM Open BO3BpaLlaeTCcsl KoA oLMbKN.

lMocne okoHuyaHus paboTkl ¢ tmk1553b gomkHa Bbi3biBaThes pyHKUUA TmkClose:

void TmkClose () ;

QNX6
HaunHaTtb paboTy ¢ gpariBepom Heobxoammo ¢ BbizoBa yHkUun TmkOpen:

DWORD TmkOpen () ;

KOTopas OTKpbIBaeT chaitn ycTponcTBa M NPOM3BOAUT HAYanbHY HacTpoiiky. Mpu ycnelwHom
3aBepLUeHUM yHKLUNS BO3BPpALLAET HyNIEBOE 3HAYEHNE.

Mocne okoH4yaHus paboTbl ¢ tmk1553b gomkHa BbidbiBaThCs hyHKUnA TmkClose:

void TmkClose() ;

Windows NT 4.0
HaunHaTtb paboTy ¢ gpariBepom Heobxoammo ¢ BbizoBa yHkunn TmkOpen:

DWORD TmkOpen () ;

KOoTopas AMHaMWYECKM 3arpyxaeTt gpansep B NnamMaTb U MPOM3BOAUT €ro HavyanbHYK HaCTPOWKY.
Mpwn ycnelHom 3aBepLUeHUn yHKUMS BO3BpaLLaeT HyrneBoe 3HavyeHne. [pn HeBO3MOXHOCTU
3arpysuTb gpansep BbidoBoM CreateFile Bo3BpalwjaeTcs koa ownbkmn, Nony4YeHHbIA BbI3OBOM
GetLastError.

lMocne okoHuyaHus paboTbl ¢ tmk1553b gomkHa Bbi3biBaThCs hyHKUMA TmkClose:

void TmkClose () ;

Windows 98/ME/2000/XP/Vistal7
HaunHaTtb paboTy ¢ gpariBepom Heobxoaumo ¢ BbizoBa hyHkUun TmkOpen:

DWORD TmkOpen () ;

KOoTopas AMHaMUYECKM 3arpyxaeT ApanBep B NaMsiTb U MPOU3BOAUT €ro HayarnbHY HAaCTPOWKY.
Mpu ycnelwwHom 3aBepLueHnn pyHKUMA BO3BpaLLaeT HyneBoe 3HayeHne. [1pn HEBO3MOXHOCTH
3arpysutb agpansep Bbi3oBoM CreateFile Bo3BpallaeTcs koa 1.

lMocne okoHuyaHus paboTbl ¢ 1553bwdm gomkHa Bbi3biBaThCA hyHKUMA TmkClose:



void TmkClose () ;
®yHKUUM OOLero Ha3HaYeHus

Kaxgoe ycTponcTBO, ynpasnsemoe gpanBepoM, umeeT cBoin Homep oT 0 fo
MaKCMMaribHOro 3Ha4YeHNA, NogaepXXxuBaemMoro gparnsepom (ans gpansepa DOS ator
AnanasoH paseH 0 - 3, ansa octanbHbIX gparieepos 0 - 7). dyHkuuna tmkgetmaxn sosspalyaeT
yKaszaHHOe MakChMasibHOe 3Ha4YeHune, ABNSLEeecs KOHCTaHTON A4S 4aHHOro apaneepa.

B Hayane paboTbl nporpamme HEO6XO4MMO NEPEUYNCTTUTL YCTPOUCTBA, C KOTOPLIMA OHA
cobupaetca pabortaTtb, a B DOS ewe n 3agatb nx koHdurypaumio B K. 310 genaetcs ¢
nomoLlbto yHKUmMKM tmkconfig, BbidbiBaeMOl OTAENBHO AN KAXA0r0 U3 YCTPONCTB.

DOS

int far tmkconfig(int tmkNumber,
unsigned tmkType,
unsigned tmkPortsl,
unsigned tmkPorts2,
char tmkIrqgl,
char tmkIrg2);

QYHKUMA CTaBUT B COOTBETCTBUE HOMEPY YCTPONCTBA ONpeaeneHHbIA TUn yCTPOUCTBA,
ncnonb3yemble agpeca noptoB BBoga/sbisoga K n ncnonbayemsle nuHmuu npepoisaHuin. Mpu
BbINOSIHEHUWN 3TOM PYHKLMM ApaniBep HacTpamBaeTca Ha paboTy C ykadaHHbIM TUNOM
YCTPOWCTBA, a NpepbiBaHMS C 3agaHHbIMU HOMepaMuy NepexBaTbiBalOTCA ApanBepoMm u
pa3mMacKMpyTCA.

Linux, QNX6

int tmkconfig(int tmkNumber) ;

Ecnu ycTponcTBO € 3aaHHbIM HOMEPOM yKa3aHO Mpw 3anycke gpaneepa u ¢
YCTPONCTBOM K 3TOMY MOMEHTY He paboTaeT H1 OAUH npouecc, TO PYHKLUUA 3aKpennseT aTo
YyCTPONCTBO 3a Bbi3BaBLMM tmkconfig npoueccom, n B ganbHenwem 3ToT npouecc nosnyyaer
NCKNIOYUTENBHBIN JOCTYN K ycTponcTay. [pn aTom dyHKuma tmkconfig Bo3BpalyaeT Hynesoe
3HaveHune. Ecnm yCTponCTBO yxXe 3aKpensnieHo 3a KakuM-nmbo npoueccom nnm soodLue He
3a[jlaHo npwu 3anycke Aparsepa, TO BO3BpaLLaeTCs HEHYNEBOMN KoL OLUNOKN.

Windows
int tmkconfig(int tmkNumber) ;

Ecnu ycTponcTBo ¢ 3agaHHbiM HOMepoM onncaHo B peectpe Windows 1 ¢ yCTpONCcTBOM
K 3TOMy MOMEHTY He paboTaeT HM OA4MH NPoLEecC, TO (PYHKUNSA 3aKpennseT 3To YCTPOUCTBO 3a
BbI3BaBLWKNM tmkconfig npoueccom, n B ganbHenLweM 3TOT NPoLece NosyvyaeT UCKIYUTENbHbIN
AocTyn K ycTponcTtay. [pu atom dpyHKkums tmkconfig BosspaluaeTt Hynesoe 3HayeHune. Ecnu
YCTPOWCTBO YXe 3aKpensneHo 3a Kakum-rnmbo npoLeccomM nnm BooOLLEe HE ONUCaHO B peecTpe,
TO BO3BpaLLAETCs HEHYNEBOMW KOA OLUMOKN.

All
[Mporpamma (npouecc) ocBobOXOaET YCTPOWUCTBA, C KOTOPbIMU 3aKOHYeHa paboTa, Yepes
BbI30B (pyHKUMK tmkdone:

int tmkdone (int tmkNumber) ;



B kayecTBe napameTpa MOXHO 3aJaBaTb NMMOO HOMEpP KOHKPETHOro ycTporcTea, nubo
koHcTaHTy ALL_TMKS - npu aTtom ocBoboxgatTcsa BCe yCTPONCTBA, 3afaHHbIE paHee B
tmkconfig. B DOS tmkdone npuBoguT Takke K BOCCTaHOBMEHUIO COCTOSIHUIA NepexBavyeHHbIX
npepbiBaHU N UX MAaCKNPOBaHMUIO.

Bce cdyHkuum gpansepa, paboTtatowme ¢ otaenbHbIMU ycTponcTsamm (kpome tmkceonfig
n tmkdone), UCnoNb3yOT NOHATUE TEKYLLEro BbiIDpaHHOro YCTPONCTBA, TO €CTb B CUCKE UX
napameTpoB OTCYTCTBYET HOMEpP YCTPONCTBA, A5 KOTOPOro Bbi3biBaeTCcHa pyHKUMA. [ns
BbIOOpa TekyLero ycTponcTea ucnons3yetcs pyHkuusa tmkselect, a ana onpegeneHus Homepa
BbIGpaHHOro yctponcraa - pyHkuma tmkselected. dyHkumen tmkselected, Hanpumep, MOXHO
nonb3oBaTbCcsa BHyTpU ogHoro DOS obpaboTumka npepbiBaHU OT HECKOMbKUX YCTPONCTB ANS
onpeaeneHns yCTponucTBa - UCTOYHUKA npepbiBaHus. PyHkuma tmkeonfig Takke octaBnsaeT
BbIOpaHHbIM TO YCTPOWUCTBO, ANA KOTOPOro Bbi3biBanack. [1oaTomy, B criyyae npuMeHeHns
€ANHCTBEHHOro YCTPOWCTBA, ero Homep (nbdon ot 0 4O MakCcMMansLHOro) 3agaeTcs o4uH pas
npu BbizoBe tmkconfig. [1ns HeCKonbKNX yCTPOMUCTB NOTpebyeTcsa ux nepeknioveHne ¢
nomoLubto tmkselect. Mpn 3TOM cocTOAHNE HEBBLIBPAHHBIX YCTPONCTB HE U3MEHSETCS.

Pexunm KK, OY nnu MT gns BeibpaHHOro yctponctea 3agaetcs pyHKunamm bereset,
rtreset unu mtreset, cootBeTCcTBEHHO. 3TK DYHKUMKN BO3BpaLlaloT 0 B cnyyae ycnewHoro
3aBepueHms n 3HadyeHne TMK_BAD FUNC, ecnn BbibpaHHOE YCTPOMCTBO HE NOAAEPKMBAET
paboTy B 3agaHHOM pexume. OyHkUusa tmkgetmode noseBonsieT onpenennTs pexum
BbIOpaHHOro yCTponCcTBa 1 BO3BpaLLaeT ogHo 13 Tpex 3HadeHuin: BC_MODE - pexum KK,
RT_MODE - pexxum OY, MT_MODE - pexxum MT, UNDEFINED_MODE - pexum ycTpoicTea He
ObIn onpegeneH.

Ona yctponcte TA, TAl, MRTA, MRTAI MOXHO HacTpamBaTb TanMayT OXUaaHUS
oTBeTHoro cnosa. [Insa atoro BBeaeHa dyHKUmMs tmktimeout. B kauecTBe napameTpa 3agaeTcsa
nunbo Tpebyemoe 3HadeHue TarimayTta B MKC, nnbo koHcTaHta GET _TIMEOUT gns uteHus
TekyLlero 3HavyeHua. Ecnu 3agaHo 3HavyeHue TanmayTa, ApanBep npeobpasyeT ero K oqHOMY
13 annapaTHO NOAAEPKNBAEMbIX 3HAYEHWUI, HE MeHbLUEe 3agaHHoro. PyHKLMA BO3BpaLlaeT
TeKyllee yCTaHOBNEeHHoe 3HayeHue B MKC unu 0, ecnu doyHKLMS HE noaaepXnBaeTcsa Ha
TekyLem BbIbpaHHOM YCTPOWCTBE.

B yctponcteax TA, TAl, MRTA, MRTAI BctpoeH annapatHbiii 32-6UTHbIN Tanmep,
NCXOAHO OH BbIKMoYeH. Ecnu ero BKMOUYMTbL, TO B MOMEHT 3aBepLueHus ob6paboTku coobLieHns
B ntobom un3 pexunmon (KK/OY/MT) Tekywlee 3HauyeHue Tarimepa bynet coxpaHeHo B pabouen
base/nogagpece coobuleHus. Tanmep ynpasnseTtca dyHkumen tmktimer. B kayecTse
napameTpa Hago 3agaBaThb CNOBO yNpaBneHus TanMepom, Kotopoe nnbo 3agaeT onepauunto,
nunbo pexum paboTbl Tanmepa. CywecTtBytoT Tpu onepauum - TIMER_OFF (cbpoc u
BblkntoyeHne tanmepa), TIMER _RESET (c6poc n npogonxeHue paboTtel Tanmepa),
GET_TIMER_CTRL (nony4yeHune TekyLMx HacTpoek Tanmepa). Pexum paboTsl Tanimepa
3agaeTcs kombuHaumen no UM KoHCTaHT BUTHOCTW, OUCKPETHOCTU, HACTPOEK OOHOBMNEHNS B
pexume QY. KoHcTtaHTbl GutHocTM TIMER _16BIT nnu TIMER_32BIT 3agatot 16 unu 32
paspsagHbIi pexum paboTbl Tanmepa. KOHCTaHTbI ANCKPETHOCTM 3a4atoT Lar c4eTa U 3Ha4YeHue
Mnaguero paspsga tanmepa: TIMER_1US - guckpeTtHocTb 1 mkc, TIMER _2US - auckpeTHOCTb
2 mke, TIMER _4US - auckpetHocTb 4 mkc, TIMER _8US - guckpetHocTs 8 mke, TIMER _16US -
aunckpeTtHocTb 16 mkc, TIMER _32US - guckpeTtHocTb 32 mkc, TIMER _64US - guckpeTHocTb 64
mkc, TIMER_STOP - octaHoB. Hactpoikn obHoBneHus Tanmepa B pexume OY 3agatoTcs
koHcTaHTamu: TIMER_SYN - o6HyneHne no komaHae “CuHxpoHusaums”, TIMER_SYND -
obHoBneHne mnagwunx 16 6ut Tanmepa no komange “CunxponHmnsauusa ¢ C1”, nnu yncno B
AnanasoHe 1...30, 3agatollee obHoBneHNe 32 OUT TanMepa No NpUueMy JaHHbIX B YKa3aHHbIN
nogagpec. ®yHkumna tmktimer BosBpallaeT TekyLlee 3Ha4YeHne HacTpoeK Tanmepa, ecnm
TaKoOBOW NOAAEPKUBAETCS HA BbIOpaHHOM ycTponcTtee, unu 0 - ecnu He NogaepKuBaeTCs.



Tekywee 32-6UTHOe 3Ha4YeHUe TarMepa MOXHO npounTaTtbh yHKUMen tmkgettimer, a Tonbko
mnagwmne 16 6ut moryTt 6bITb NpounTaHbl hyHKUMen tmkgettimerl. [lns yteHms 3Ha4yeHus
Tarimepa, coxpaHeHHoro npu obpaboTke coobieHus B KK/OY/MT B Tekyuwlen 6ase KK, B
Tekywem nogagpece OY, B Tekywwien 6ase MT - npegHasHauyeHbl yHKkUMn begetmsgtime,
rtgetmsgtime, mtgetmsgtime cooTBeTCTBEHHO.

Windows

B gpaneepe Windows gononHUTENBHO peann3oBaH NPporpaMmMHbIin 32-6UTHLIN Tanmep ¢
ANCKPETHOCTLI0 1 MKC. YNpaBneHue TanmMepom ocyulecTBnaeTca oyHkumen tmkswtimer, a
YTEeHMe TEKYLLEro 3Ha4yeHus - tmkgetswtimer. Tanmep Bkntoyaetcsa koHcTaHTon SWTIMER _ON
(sasnswowenca kombuHaumen TIMER _32BIT | TIMER_1US), a Bbiknto4YaeTcsi KOHCTAHTOM
SWTIMER_OFF. TekyLwmii pexumMm MOXHO nonyyuTb, 3agaB koHcTaHTy GET _SWTIMER_CTRL.
Ecnun Tanmep BKMNIOYEH, TO NPU NOMYYEHUN KaXXOoro npepbiBaHUSA apaniBep COXPaHSET B
nporpaMmmHoM Bycepe npepbiBaHU TEKyLLEE 3HAYEHNE NPOrpaMMHOro Tamepa. [anee,
cpasy nocne nony4yeHns AaHHbIX NpepbiBaHUa dyHKUMen tmkgetevd (cm. HUXeE), MOXHO
NONy4YnTb U 3HAYEHNE TarMepa B MOMEHT NOJTyYEeHUSA NpepbiBaHNS ApaBepoOM - AN 3TOro
npegHasHayeHa yHkuma tmkgetevtime.

®OyHkuuu nporpammHoro Tanmepa Windows HegoctynHel npu pabote ¢ TA1-USB.

All

HekoTopble yCTpoONCcTBa MMEIOT B CBOUX PErMCTPax HENCNoNb3yemble paspsabl (2 buta
ans yctponcts TMK400, TMKMPC n RTMK400), koTopble annapaTHO AOCTYMHbI HA
YCTPOWUCTBAX M MOTYT UCNOSb30BaTLCA B HECTAHA4APTHbLIX Moaudukaunsax yctponcts. PaboTa ¢
aTUMKM paspsgamu nogaepxusaetcs pyHkunamu tmksetcwbits, tmkclrcwbits n tmkgetcwbits,
NO3BOMNSAOLWMUMU, COOTBETCTBEHHO, YCTaHABNMBAaTb, OYMLLATb U ONPeaensTb TeKyLlee
COCTOSIHME Nonb30oBaTeNbCKUX pa3psaoB. [1ns seibopa pa3pagosB B aTUX YHKUUSX HAO0
ncnonb3oBaTtb NpegonpeneneHHole koHcTanTel CWB0, CWB1 nnun nx kombuHaumio. Bei3oBbl
dyHKUMI bereset n rtreset npuBogaT K 0OHYNEHUIO NONb30BaTENLCKUX Pa3paa0B.

CywectByeT Bo3aMOXHasa npobnema paboTsl yctpoincts TMK400, RTMK400 1 TMKMPC
Ha BbicTpon WwnHe ISA, Korga nocnefoBaTtenbHbIE LMKIbI MO WNHE ISA MOryT reHepupoBaTbCs
cucTeMoi BbICTpee, YeM UX MOXKET BbINONHUTL annapaTypa nnaT. B ocHoBHoM macce
COBPEMEHHbLIX KOMMbIOTEPOB Takasd npobnema He BO3HMKAET. Hamu oTme4veHbl npobnembl Ha
cambIX nepBbIx ymuncetax ansa npoueccopon Intel Pentium, AMD K5, Cyrix686+. B HekoTopbIx
yunceTax ckopocTb WuHbl ISA perynupyetca Yepes BIOS. Ecnn Takon perynnpoBkn HET, TO
YMEHbLLUUTL CKOPOCTb reHepauum LMKNoB obpalleHuns K nnatamMm MOXHO C NOMOLLbIO (OyHKLUK
tmkiodelay, nossonsiowyto 3agatb 3agepxky npu obpawieHum k noptam nnat TMK400,
RTMK400, TMKMPC. [ns nnat Tuna TMKX, TMKXI, TA, TAIl 3agaHue 3agepxek He
TpebyeTcs, a Bbi3oBbl PyHKUMKM tmkiodelay anga sTux nnat gpariBepoM UrHOPUPYHOTCA.

OyHKLUMA NonyyYaeT eQUHCTBEHHbIA napamMeTp, 3a4atoLwmii YUCNO LMKNOB 3a4EPXKKM B
KoMaHAax obpalleHus K noptam TekyLlero BblbpaHHOro yCTPOMCTBA, a BO3BpaLlaeT 3HayYeHue
3a4epXKKu, CyLLecTBOBaBLUEE HA MOMEHT Bbl30Ba 3TOM (PYHKLMKU. [JnanasoH JonycTumMbIX
3HayeHun 3agepxkn ot 1 go 65534. Brizos tmkiodelay(0) skBuBaneHTeH Bbi3oBy tmkiodelay(1).
3HaueHne 65535 3apesepBupoaHo 3a koHctaHTon GET 10 _DELAY, 3agaHue kotopown B
KayecTBe napamMmeTpa No3BOMSET Y3HATb TEKYLUUE 3HAYEeHUS 3afepKek 6e3 ux uameHeHus. [nga
KaXkgoro ycTponcTBa MoryT 6bITb 3a4aHbl CBON 3a0€PXKKU.

DOS

Kpome TOro, B chann tmktest.c npobasneHa pyHkuua TMK _TunelODelay, koTopas
NO3BONSET 3KCNepUMeHTanbLHO nofobpaTh 3afepXKKy ANs TeKyLero BblIdpaHHOro yCTPOMCTBA,
BbINnonHAs tectbl O3Y ycTpoiictea B pexxume KK npu pasnnyHbiX 3HaYEHMSX 3a0EPKeEK.



®OyHKUNA TpebyeT eqMHCTBEHHBIN NapaMeTp, 3afakoLlnini MakCuManbsHoe 3Ha4YeHne
nogbupaemoii 3agepxkn. BoisoB TMK_TunelODelay(0) ncnonb3yet MakcumanbHOE 3Ha4YEHNE
3agepxku no ymonyanuto (50). MakcumansHoe 3Ha4YeHne No3BONSET OrpaHUYnUTL BpeEMS
nogbopa npu Bbi3oBE (PyHKUUM ANSA OTCYTCTBYIOLLErO (HENPaBWUbHO 3a4aHHON B
KOHpurypaumm) yCTponucTea.

B kauecTBe pesynbtaTta dyHKUmMs Bo3BpawaeT 0 npu ycnewHo nogobpaHHOM 3agepkke nnm
koHcTaHTy BC_BAD_RAM, ecnu B 3agaHHOM fuana3oHe 3afepXek He yaanock nogobpatb
3a4epxKy, npu KoTopon nnarta 6bl pabotana 6e3 cboes. Mocne BoizoBa TMK_TunelODelay
nnaTta Haxogutca B pexume KK.

Linux, QNX6, Windows

Hpansepa ansa Linux, QNX6 n Windows npu 3anycke Bcerga aBToMaTUYECKN Bbi3blBAOT
BHyTpeHHui BapnaHT TMK_TunelODelay ans yctponcts TMK400, RTMK400, TMKMPC,
No3TOMY MporpamMmel Bcerga paboTatoT ¢ onTUManbHbIMU HACTPONKaMN CKOPOCTU UHTepdelica.

All

Mpun BbI3OBE DYHKLMI ApaliBepa obecneunBaeTCcs KOHTPOMb NPaKTUYECKN BCeX
napameTpoB, MOTyLUUX NOBANATbL HA NPAaBUMBHOCTb paboTbl PyHKUMIA. [1pn 3TOM BbINONHAETCS
ofHa 13 aByx onepauunii: nnbo 3HaYeHne KOPPEKTUPYETCHA NO YMOMYaHUIO MacKMpOBaHUEM BCEX
"NMMWHNX" ans gaHHon oyHKUUK paspsaos, U ganee yHKUUS BbINOMHAETCA C
KOPPEKTMPOBAHHbLIM 3HaYeHUeM (Npu nepeaaye Takux napaMmeTpoB COCTOSIHUE UX HE3HaYalleln
YacT MOXeT BbITb NOOLIM), MMBO 3HAYEHME, KOTOPOE HE MOXET ObiTb CKOPPEKTUPOBAHO TAKUM
o6pa3oM, NOMHOCTLIO NPOBEPSIETCA HA AONYCTUMOCTb, U, €CN OHO HE YAOBNEeTBOPSIET
KpUTEPUSM NPaBUITbHOCTU, BO3HUKAET ownbovHas cutyauus, n pyHKUMS aBapuinHo
3aBepluaeTcs. [Ana 06paboTkm Takmx OLLUMBOYHBIX CUTYyaLuMiA B ApanBepe NpUHSTbLI cneayroLme
npasuvna.

DOS

BeeneHa poctynHas nporpammucty nepemenHas tmkError, n kaxgaa dyHKUus, B
KOTOPOW MOXET BO3HMKHYTb OLLUMOOYHAs CUTyauus, ycTaHaBnNuBaeT 3Ty NepeMeHHyo (yHKLUN,
KOppekTupyoLme napaMmeTpbl N0 yMOMYAHUIO, HE U3MEHSAIOT 3HadYeHme tmkError). Ecnu owmbok
He 6bI1no, B tmkError 3anucsiBaeTca HyneBoe 3HadeHue, B NPOTMBHOM Cryvae - HEHYNeBOW KOA
owmnbku. Kpome Toro, nporpaMmmncT MOXeT 3agaTth C MOMOLLLI0 OYHKUMN apaniBepa
tmkdeferrors cBot hyHKUUIO peakumnn Ha onbKy, koTopasa ByaeT Bbi3biBaTbLCA ApanBepoM
BCSAKNIA pa3 B MOMEHT OBHapyXeHnsa owmnbkn napameTpa. Takon BapuaHT LuenecoobpasHo
Mcnonb3oBaTh TOMLKO NPY OTNagKe nporpamMmm, NOCKornbKy OONbLLIMHCTBO OLUMOOK BbI3bIBAETCA
HegonyCTMMbIMWU NapameTpamm YHKLUMIA n3-3a nporpaMmHbIX owmbok. OgHako, ecTb pag,
napamMmeTpoB, NPaBUNLHOCTb KOTOPbIX 3aBUCUT OT TEKYLLIEN KOHUrypaumm. GyHKUUN C TakuMu
napameTpamu (KoHdUrypuposaHue, Bbibop ycTpoincTaa, 3agaHme 6a3ol KK/MT, 3agaHue
cTpaHuusl OY 1 1.n.) Kpome ycTaHoBku tmkError, Bo3BpalLaloT B Ka4ecTBe pesynstaTa
3HaueHue, ayonupytowiee tmkError.

Linux

W cam gpaiieep, n ero untepdeliic ltmk.c BknoyaoT HeobxoauMbli ko4 oNst NOALEPKKN
npaBuUnbHbIX 3Ha4YeHun nepemeHHon tmkError, aHanoruyHo gpaneepy DOS. Ho, no
ymon4yaHuto, Bcs pabota ¢ tmkError B Itmk.c oTkntoueHa. B obuwem cnyyae, npegnonaraeTtcs
TOMNbKO BO3MOXHOCTb aHanusa koga Bo3sparta Tex (yHKUuin, roe sHavyeHne tmkError
aybnupyeTca Buge koga Bosspara (KoHurypuposaHue, Bbibop yCcTponcTBa, 3agaHme 6asbl
KK/MT, 3agaHue ctpaHuusl OY u 1.0.). Npyn HE06XOANMOCTU MOXKHO BKIHOUYUTL MOMHYO
obpaboTky tmkError B Itmk.c, packommeHTupoBaB cTpoky #define USE_ TMK_ERROR B caine
Itmk.c. ®yHkuma tmkdeferrors B apanBepe Linux He peanusoBaHa.

QNX6, Windows
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NuTepdencel gparsepos QNX6 n Windows He cogepxaT koga nogaepXkvu npaBunbHbIX
3Ha4vyeHun nepemeHHon tmkError. [NpegnonaraeTcs ToNbKO BO3MOXHOCTb aHann3a koga
BO3BpaTa Tex yHKUUR, rae 3HavyeHme tmkError aybnupyeTtcs Buae koga Bo3sparta
(koHdUMrypupoBaHue, Bbibop ycTponicTea, 3agaHne 6assl KK/MT, 3agaHme ctpanuubl OY u T.n.).
dyHkuma tmkdeferrors B gpansepax QNX6 n Windows He peanusoBaHa.

O6paboTka npepbiBaHUA

Bo Bcex pexxnmax ycTponcTeo npu pabote reHepupyeT npepbiBaHus. Kaxgoe
npepbiBaHne obpabaTbiBaeTCs ApanBepoM, a 3aTeM TEM UMNKU UHLIM 06pa3omMm UHdopmMmaLus o
npepbiBaHUN NepefaeTcs Nonb3oBaTenibCkon nporpamme. MexaHusm nepegaym nHgopmaumnm
0 npepbiBaHuK pasnuyeH ans pasHelx OC. B DOS gpaiieep npsamo u3 cesoero obpabotyumka
npepbiBaHU BbI3biBAET NOSb30BATENBbCKUIN KOA, 0POPMIIEHHbIA B BUAE cneumnanbHbIX
dyHKUMIA, Takum oBpa3oM, NporpaMMUCT UMEET BO3MOXHOCTb BCTPOUTL CBOW KOA NPSMO B
obpaboTuunk. B gpyrux OC obpaboTumk npepbiBaHMiA NONHOCTLIO BCTPOEH B KOA ApanBepa,
BbINONHALLWMIACS Ha ypoBHe agpa OC, n He MeeT BO3MOXHOCTU nepefaTth ynpaBneHue
KakoMy-nnbo nonb3oBaTeNbCKOMY KoY B MOMEHT npepbiBaHNA. [1na yMEeHbLIEHUS BIIMAHUSA
3aflepXKeK NepekntoYeHns Ha NoNb3oBaTeNnbCKUA Koa Npu obpaboTke NnpepbiBaHUA B
MHoro3aga4dHbix OC gpansep BkntovaeT B cebsa bydep Ha 512 npepbiBaHUA.

Hwxe nepeumncneHsl Tunsl npepbiBaHnin, obpabaTbiBaeMbix ApaiBEPOM, U AAHHbIE,
conpoBoOXaarLme Kaxabl TUn npepbiBaHus. HassaHus Tunos npepbiBaHuii (belntNorm v 1.4.)
B AAHHOM CIly4yae YNCTO YCNOBHbI U UCMONb3YKTCH TONbKO B AAHHOM TEKCTe.
bcIntNorm - npepbiBaHMe HOpManbHOro 3aBepLUEHUS 0 AUHOYHOro obmeHa B pexume KK.
HanHble: wResult == 0 (cnoBo pesynbTata oOMeHa paBHO HyIH0).
bcIntExc - npepbiBaHne 3aBepLUEHNa OOMHOYHOrO OOMEHa C UCKMIOYUTENBHOW CUTyalumen B
pexume KK. [laHHbie: wResult (cnoBo pesynbtata obmeHa), WAW1, wAW2 (oTBETHbIE CNOBA).
bcIntX - npepbiBaHne 3aBeplueHne obmeHa (octaHosa) KK. [JaHHble: wResultX (paclumMpeHHoe
cnoBo peaynbtaTta obmeHa), wBase (6asa octaHoBa).
bcIntSig - curHansHoe npepbiBaHue KK. [laHHble: wBase (Tekyliaa 6asa).
rtintCmd - npepbiBaHne no komaHae pexuma ynpasneHunsa OY. [laHHble: wCmd (koa KomaHAabl
pexuma yrnpasneHusa no macke 0x41F).
rtintErr - npepbiBaHne no owmnbke obmeHa OY. [aHHble: wStatus (cnoso coctosHusa QOY).
rtintData - npepbiBaHe no komaHae npuema/nepenayum gaHHelx OY. [laHHble: wStatus (cnoso
cocTtosiHus QY).
mtintX - npepbiBaHue octaHoBa MT. [JaHHble: wResultX (pacwmpeHHoe cnoBo pesynbTaTta),
wBase (6a3a octaHoBa).
mtintSig - curHaneHoe npepbiBaHne MT. [JaHHble: wBase (Tekywlasa 6asa).
tmkIntOth - gononHutensHoe npepbiBaHne TMK, He npuBsizaHHOE K pexumy paboTbl
(npepbiBaHWe TailMepa, nepenonHeHne bydepa npepbiBaHuin). [laHHble: wRequest (cnoso
3anpoca npepbiBaHUs).

DOS

Mepea Hayanom paboTbl NporpaMmma OSKHa 3aperMcTpupoBaTh B ApaliBepe CBOM
o06paboTunkM NnpepbiBaHWA 41151 BCEX PEXUMOB M NPEPbIBAHWI, KOTOPbIE MaHMpyeTcs
ncnonb3oBaTtb. BoT npumep onucaHusa NpoToTUMNOB BCEX NOMb30BATENbCKUX (DYHKLMIA
00paboTkn NpepbIBaHUN U UX perncTpauun.

void far BCIntNorm(unsigned wResult, unsigned duml, unsigned dum?2) ;
void far BCIntExc(unsigned wResult, unsigned wAWl, unsigned wAW2) ;
void far BCIntX (unsigned wResultX, unsigned wBase);

void far BCIntSig(unsigned wBase) ;

void far RTIntCmd (unsigned wCmd) ;

void far RTIntErr (unsigned wStatus);
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void far RTIntData (unsigned wStatus);
void far MTIntX (unsigned wResultX, unsigned wBase);
void far MTIntSig(unsigned wBase) ;

bcdefintnorm (BCIntNorm) ;
bcdefintexc (BCIntExc) ;
bcdefintx (BCIntX) ;
bcdefintsig (BCIntSig)
rtdefintcmd (RTIntCmd) ;
rtdefinterr (RTIntErr) ;
rtdefintdata (RTIntData) ;
mtdefintx (MTIntX) ;
mtdefintsig (MTIntSig) ;

4

Ona npepbiBaHuna belntNorm B DOS go6aeneHbl ABa OUKTUBHBIX NapaMeTpa, YTo
no3BoNsieT ncnonb3oBatb 0b6wWmin obpaboTunk ¢ belntExc.

Onpepenve NpuUYKHY NpepbiBaHUs, ApanBep BbI3bIBAET OOHY U3 3apaHee 3aJaHHbIX
Nonb3oBaTENbCKMUX (PYHKLUMIA, COOTBETCTBYIOLNX NPUYUHE npepbiBaHus. [1pu aToM gpanisep
BbIMNONHAET cnefyowme aenctenda. CoxpaHaeTca HoMep TeKyLlero BbIbpaHHOro yCTPOUCTBa,
BbiOMpaeTcs B KAYEeCTBE TEKYLLEero yCTpOMCTBO, BblAaBLLEE NpepbiBaHME, YHAaCTUYHO
COXpaHsaeTCs COCTOSHWE NpepBaBLUEro YCTPONCTBA, (POPMUPYIOTCA AaHHbIE NpepbiBaHUS,
COOTBETCTBYHOLLNE NPUYMHE NPEepPbIBaHMS, NOCIE Yero Bbl3bIBAETCA NOMb30BaTENbCKas
dyHKUMSA. B 3TOT MOMEHT npepbiBaHUSA caMoro npoleccopa 3anpeLyeHbl U3-3a Toro, 4To npu
nobom npepobiBaHmm cbpacbiBaeTca B 0 donar npepbiBaHUA B CIIOBE COCTOSHUA npoueccopa.
[panBep He noaaepXnBaeT BNOXEHHbIE NpepbiBaHUS (B TOM CMbICIE, YTO BO3MOXHO TOMNbKO
O[HOKpaTHOE COXpaHEHNEe COCTOSHMS, U BIOXXEHHbIE NPepbIiBaHNSA OT APYrnx yCTPOUCTB
npusenu Obl K NOTEPE COXPAHEHHbIX NAapaMeTPOoB AN NpeabiayLUMX NnpepbiBaHUR).
lMonb3oBaTenbckas QYHKUUSA OOSKHA BbINOMHATb TONIbKO MUHUMAIbHO Heobxoammyto paboTy
no peructpauum npepbiBaHUs U He AOMKHA paspeLlaTh npepbiBaHUsA npoueccopa. lNocne
BO3BpaTa U3 Nonb3oBaTeNbCKON PyHKUMN B KOHTponnep npepbiBaHui K BbigaeTca komaHga
KOHLa npepbiBaHUSA U OCYLLECTBNAETCS BbIXO U3 NpepbiBaHUS.

[MockonbKy BO3MOXHbI CUTYaLMK, KOrAa BOCCTAHOBNEHME COCTOSIHUS YCTPOWUCTB nocne
npepbiBaHNA He 06s3aTENbHO, BOMPOC O BOCCTAHOBIIEHUN OOMKEH peLllaTb caMm NPorpaMMuCT.
[nsa atoro npegHasHayeHbl yHKUMN berestore, rtrestore n mtrestore, BocctaHaBnusarwoLme
COXpaHeHHoe B Hayane npepbiBaHna coctosHne yctponcrtea KK, OY unu MT, BbiaBaBLUErO
npepbiBaHUe, a TakKe COXpaHeHHbIn HoMep BblGpaHHOro ycTponcTea. [Mpu HeobxoamMmocTn 3Tu
YHKLUMN OOIMKHbI BbI3bIBATLCSA B KOHLE NONb30BaTENBCKON QYHKLMMN.

Ecnu nporpaMmmuncty He4OCTaTOMHO BCTPOEHHbIX CPEACTB COXPAHEHUSA COCTOSHUSA Npu
npepbiBaHUAX (HAaNpUMep, ecnu Hafo BOCCTaHaBNMBATh COCTOSIHUE HECKOMbKUX YCTPOWUCTB),
Apaneep NpeaocTaBnsieT BO3MOXHOCTb "pydHOro" nporpammumpoBaHust Tpebyembix npouenyp
(BononHawLWmMX cTaHAapTHbIE). [1na onpeaeneHuns TekyLero COCTOAHUSA YCTPONCTB
npeaHasHayveHbl pyHKkumn: tmkselected, tmkgetmode, bcgetbase, mtgetbase, rtgetsubaddr, -
4YTO flaeT BO3MOXHOCTb B NOCMeAyLLEM BOCCTAaHOBUTbL N3MEHEHHbIE NapaMeTpbl.

Windows

B npaneepax Windows paboTa ¢ npepbiBaHUSIMU OCYLLIECTBISETCA Yepe3 MeXaHU3M
cobbitTnin Win32. lNMpexae Bcero, NpoLecc A0MKEH COO0LWNTb ApanBepy naeHTudukaTop
(handle) ucnonssyemoro cobbiTus ansa Tekywiero BoidpaHHoro TMK yepes BbI30B hyHKLUM
tmkdefevent, koTopo nepegaeTcsa B Ka4eCTBe NEPBOro napameTpa naeHTngukaTop cobbitTns
Win32, nonyyeHHbin n3 Win32 BeizoBa CreateEvent:

void tmkdefevent (HANDLE hEvent, BOOL fEventSet);
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Hynesoe 3HaueHne hEvent otmeHsieT ncnonb3oBaHue cobbiTusa. 3Ha4YeHne napameTpa
fEventSet paBHoe TRUE ykasbiBaeT Ha HEOH6XOANMOCTb YCTaHOBKM CODLITUA ApaiBEpOM Yepes
BbI3oBbl SetEvent, a 3HadyeHne FALSE - yepes BhizoBbl PulseEvent. BHumaHune! B Tekywien
Bepcuu apanBepa 3HayeHue nepemeHHon fEventSet nrHopmnpyetca (npyHUMaeTca paBHbIM
TRUE). Kpome Toro, pekomeHayeTcs Bbl3biBaTb pyHKUMIO ResetEvent HenocpeacTBeHHO
nepen Bbi3oBoM tmkdefevent.

Linux, QNX6

B ppaneepe tmk1553b paboTta ¢ npepbiBaHMsS MU OCYyLLECTBNASIETCA CneayoLwmnm
obpasom. BBeaeHo noHATUE Macku npepbiBaHWiA NnaTt - 3To 32-paspsaHoe YMCo, B KOTOPOM
Kaxabii n3 31 Mmnagwmx OUT coOOTBETCTBYET NPEpbIBaHUIO OT NNaTbl C HOMEPOM 3TOoro 6uTa,
T.€. 6uT 0 oTBEYaeT 3a npepbiBaHme TMK 0, 6ut 1 - 3a npepbiBaHme TMK 1 u 1.4. Takum
obpasom, B CyLLEeCTBYIOLEM BUAE apaiBep MOXeET paboTaTe MakcuMym ¢ 31 yCTPOWCTBOM.

[ns nony4yeHna nHpopmauum o6 BO3HUKLLMX NpepbIBAHUSAX UMK OIS OXUOAHUS
npepbiBaHUN NPOLECC MOXET BbI3BaTb (PyHKUMIO tmkwaitevents:

int tmkwaitevents (int mask, int wait);

[MapameTp mask - 3TO Kak pa3 Mmacka npepbiBaHUNA, UHTEpeCyoLWmX npouecc. Ecnu B
MOMEHT BbI30Ba pyHKLMM €CTb HeobpaboTaHHbIe NpepbiBaHUA, NognagatoLlyme nog yKkasaHHyro
MackKy, TO (PyHKLMA cpa3y BO3BpALLAETCA U B Ka4eCTBE pe3ynbTaTta BblgaeT MacKy
cyllecTayoLmx HeobpaboTaHHbIX NpepbiBaHUiA. Ecnu xxe Ha MOMeHT Bbi3oBa tmkwaitevents
HeobpaboTaHHbIX NPEpPLIBAHUIA HET, TO NoBeAeHMe PYHKUUN 3aBUCUT OT napamMeTpa walit,
KOTOPbIN MOXET npuHMMaTh 3HavyeHuna 0, -1 unu nonoxuteneHoe 3HavyeHue. MNpu 3HaveHum 0
NPOUCXOAUT HEMEASEHHbIV BbIXOA U3 PYHKLUMKN (COOTBETCTBEHHO, Macka OXuaaroLmnx
npepbiBaHU, Bo3BpaLlaemasa pyHkuuen, byaet pasHa 0, ecnu oxunaaroLmx npepbiBaHNn HET),
a npu 3HaYeHuu -1 pyHKUMA ByaeT KaaTb BO3HUKHOBEHMSA XOTA Obl OQHOMO NpepbiBaHNS,
nognagatollero nog macky. Ecnu B napameTtpe wait 3agaHo NonoXutensHoe 3HayeHue, To
dYHKUMS BOCMIPUHUMAET €ro Kak MakCumarnbHOe BpeMs OXuaaHusa B MunnmcekyHgax. B atom
crny4yae BbIXOA U3 hyHKLMM NponsBoauTcs Nnbo no nonyvyeHuto npepbiBaHuin, nnbo no
ncteyeHunto Bpemenn oxunganms. OTpuuartenbHbli Kog Bo3BpaTa tmkwaitevents asnaetca
KoOoM oLwmnbKn, npousoLlesLlen BO BpeMS BbIMONHEHUS YHKLUN.

Linux, QNX6, Windows

MNMocne nony4yeHus npepbiBaHNUsi MPOLIECC MOXET 3anpOCUTb CTPYKTYPY AAHHbIX,
OMMCbIBAKOLLMX NPEpPbIBAHME, CTaBLUEE NMPUYMHON COObITMSA. [Ins 3TOro npeaHasHaveHa
dyHkuma tmkgetevd:

void tmkgetevd (TTmkEventData *pEvD) ;

B kauecTBe napameTpa nepefaeTcs ykasaTtenb Ha cTpykTypy Tuna TTmkEventData, koTopyto u
3anonHAaeT gpanBep COOTBETCTBYOLMMN 3HAYEHUSIMU:

typedef struct
{

int nInt;
unsigned short wMode;
union

{

struct

{

unsigned short wResult;
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unsigned short wAWIl;
unsigned short wAW2;
} bc;
Struct
{
unsigned short wBase;
unsigned short wResultX;
} bcx;
struct
{
unsigned short wStatus;
unsigned short wCmd;
}ort;
Struct
{
unsigned short wBase;
unsigned short wResultX;
} mt;
struct
{
unsigned short wStatus;
} mrt;
struct
{
unsigned short wRequest;
} tmk;
b
} TTmkEventData;

MamaTb nog CTPYKTYpy OOMKHA ObITb BblAENIEHA 3apaHee B caMOM npoLuecce, apansep
TONbKO 3anonHgaeT ee! [NepBbIMY ABYMS MONAMU ONpeaensieTca TUn npepbiBaHUSA U
COOTBETCTBYOLLUNE 3TOMY TUMNY AONOMAHUTENbHbIE NONA AaHHbIX. [laHHbIE NepeaatnTcs Te Xe
camble, 4yto n B DOS.

BcIntNorm  wMode=BC_MODE, nint=1, aaHHble bc.wResult

bcintExc wMode=BC_MODE, nInt=2, ganHblie bc.wResult, bc. wAW1, bc. wWAW2
bclntX wMode=BC_MODE, nInt=3, paHHble bcx.wResultX, bex.wBase
bcintSig wMode=BC_ MODE, nInt=4, gaHHble bcx.wBase

rtintCmd wMode=RT_MODE, nint=1, gaHHble rt. wCmd

rtintErr wMode=RT_MODE, nInt=2, gaHHble rt.wStatus
rtintData wMode=RT_MODE, nint=3, gaHHble rt.wStatus
mtintX wMode=MT_MODE, nint=3, gaHHble mt.wResultX, mt.wBase

mtintSig wMode=MT_MODE, niInt=4, naHHble mt.wBase
tmkIntOth wMode=UNDEFINED MODE, nInt=5, gaHHble tmk.wRequest

Ecnu Bo3aMoOXHa cutyaums, korga 4o 3aBepLueHus obpaboTkm npepbiBaHNSA NPOLIECCOM
MOTyT BO3HUKHYTb HOBbIE NpepbiBaHUs (@ 06bIMHO 3TO TaK U €CTb), TO HEOOXOAUMO BbI3bIiBaTb
tmkgetevd B umkne go Tex nop, noka B nonydeHHon ctpyktype TTmkEventData none Homepa
npepbIBaHUSA HE OKaXXeTCH HyNeBbIM (3HAaYEeHUs1 OCTanbHbIX nonen cTpyktypbl TTmkEventData
B criydae nint=0 He onpegeneHsbl). [locne 3aToro CHoBa MOXHO XAaTb NpepbiBaHUS.

Takke, HAOO y4nTbIBATb, YTO HOBOE NPEpPbIBAHNE MOXET BO3HUKHYTH eLle BO BpeMS
uukna BbidoBoB tmkgetevd ans obpaboTkm npegbiaywnx npepbiBaHniA; Torga npu obpaboTke
HOBOro NpepbiBaHMSA NepBbIl Xe Bbi30oB tmkgetevd gact HyneBon HOMep NpepbiBaHUSA, TakK Kak
AaHHbIE 3TOro NpepbiBaHNS ObINM NPOYNTaHbI PpaHbLLE.
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KoHTponnep kaHana

B pexunme KK 1O3Y pasbusaetcsa Ha 6a3bl - ydacTku anuHon 64 cnosa. [1na 3agaHus
obmeHa HeobxoaMmMo B kakon-nndo 6ase NnoAroToBUTb COODLLEHNE B COOTBETCTBUM C
BblGpaHHbIM chbopmaTom (puc. 1), 3agaTtb KO4 ynpaBneHust ans sbibpaHHoro oopmaTta u
3anyctutb obmMeH 13 aton 6asbl. MNocne ctapta o6MeHa B COOTBETCTBUM C KOMAHAHbLIM CITOBOM
(KC) (komaHaHbIMKu cnosamu B pexxume OY-0Y) u kogom ynpasnenus KK yntaet ns JO3Y un
nepepaet B MK Heobxogumble KC u nHcdopmaumoHHele criosa (MIC) n npuHumMaeT ns kaHana
Bce nepegasaembie OY (ob6oumn OY B pexkume OY-0Y) otBeTHble cnosa (OC) n AC.
Bo3moxHbI ABa BapuaHTa 3aBepLUeHMs oOMeHa: HopMarnbHOEe 3aBepLUEHNE U 3aBepLUEHNE C
NCKIIOYNTENBHOW cuTyaumen. HopmanbHoe 3aBepLueHne o3HadvaeT, Yto npu oomeHe KK He
oBHapyxun owmMboK 1 B None ¢naroB OTBETHbLIX CIOB HET YCTAaHOBMNEHHbIX BUTOB. 3aBepLUeHne
C UCKITOUMTENBHOW cuTyaumnen o3HadyaeT, 4to nnbo xota 6bl B ogHOM 13 npuHaTbix OC ecTb
yCTaHOBMNEHHbIe BUTLI B none ¢naros (4To TpebyeT NnporpaMMHON peakuuun), Nnmbo BO BpeMs
obmeHa B kaHane KK obHapyxun ownbky. B 3aBucumoctn ot tuna, TMK annapatHo moryT
onpenenaTb pasHbii HAbop OLIMOOK.

Bce TMK B pexxume KK MoryT chopmupoBaTth cneayrowime npusHaku:
- IB - B none dnaroB xoTsa 661 ogHOro na npuHaTteix OC ycTaHOBNEH XOTS Obl OAUH pa3psa;
- EBC - owinbka axo koHTpona nepegayun (MoXeT BO3HUKaTb npu HeucnpasHocTu KK, npu
HeucnpasHocT OY - reHepaumsa B KaHane, Npyu HEUCNPaBHOCTW NNHUM Nepeaayn nHpopmaymm
(JIMN) - 3ambikaHue, npu paboTe Heckonbkux KK B MK);
- MEO - owmbka maH4ecTepcKkoro koga npu npueme (BO3HMKaeT Npyu HECOOTBETCTBUN
npuHuMaemsbix cnos 13 MK ctaHgapTy - HenpaBUnbHbIA CUHXPOUMMYMbLC, OLLINGKA YETHOCTW);
- TO - owmbka BpemMeHHbIx cooTHoweHn MK (BO3HMKAET, Korga BpEMEHHbIE UHTEpBarbI
MeXay crioBamu B COOOLLIEHUN HE COOTBETCTBYIOT CTaHAAPTHBIM - owmnbka naysbl o oteeta OY
n owmbka HenpepbiBHOCTM oTBeTa OY, a Takke Npu HECOOTBETCTBUM YMCNa NepeaaBaeMbix
OKOHeYHbIM ycTponcTBoM VIC oxungaemomy - oumbka yncna cnos, Hanpumep npu
HerotoBHocTK QOY); 6bonee coBpemeHHble ycTponctea (TMKX/TMKXI/TA/TAI) npu atom
no3BonsawT pasnuyaTtb owmbkn nayssl OC (TOA) u owmbku nayssl UC (TOD);
- ERAO - owmbka agpeca OY (Bo3HuKaeT, korga 3HaveHune B none agpeca OC He coBnagaeT ¢
agpecom OY, 3agaHHbIM B KC).

TMK tnnos TMK400, RTMK400, TMKMPC moryT hopmMupoBaTth NpusHak:
- EM - owmbka obmeHa ¢ JO3Y (BO3HUKAET, €Cnu B MOMEHT NprMema unm nepegayu
npousoLuna HeaonycTuMas 3agepxka npegocrasneHnsa gocryna k JO3Y n crnoso 6bino
NOTEPSAHO);

TMK tunos TMKX, TMKXI, TA, TAI moryT hpopmupoBaTb NPU3HaKN:
- ELN - ownmbka npesblweHns ymucna cnos (Bo3HUKaeT, ecnu OY oTBeYaeT YMCNoM CrioB
Bonbwnm, Yem 3agaHo B KOMaHAe);
- EBC - cocTtaBHas owwmbka npu npueme, COBMELLEHHAs C OLLUMOKOM 3X0 KOHTPONSA nepenayu
(moxeT Bo3HuKaTb, ecnu KK npu npueme ogHOBPEMEHHO OBHAPYKNN HECKOSBbKO OLLIMOOK).

DOS

TMK tnnos TMKX, TMKXI moryT Takke hopmMupoBaTb NpU3HaKK:
- G1 - reHepauus B JINMU1 (aononHMTENbHbLIA aCUHXPOHHBIN BUT - BO3HUKAET B Cry4ae
obHapyxeHus1 HenpepbliBHOW Nepegayun B ocHoBHow JIMNMW gonblie 768 mkc n nnbo
cbpacbiBaeTca npu NpekpaLeHnm reHepauumn, nnbo MoxeT ObiTb COPOLLEH NPOrpaMMHbIM
cbpocom ycTponcTaa);
- G2 - reHepauyus B JINMWN2 (aononHMTENbHbLIA aCUHXPOHHBLIN BUT - BO3HUKAET B Cryvae
obHapyxeHusi HenpepbliBHOW Nepepayun B pesepsHor JIMNMW ponbwe 768 mkc u nnbo
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cOpacbiBaeTcsi Npu NpekpaLleHm reHepaummn, nMbéo MoxeT BbITb cOpoLLEeH NporpaMMHbIM
cbpocom ycTponcTaa);

Hwu B ogHom ppaneepe (DOS, Linux, QNX6, Windows) HeT nogaep»xkn obpaboTkn aTux
npusHakoB. MockonbKy Takaa obpaboTka AOMKHA BbIMOMHATLCA UCKITIOYUTENBHO B
obpaboTunke npepbiBaHUS, TO CYLLECTBYET BO3MOXHOCTb peannsauumn nonb3oBaTenbCKon
obpaboTku Tonbko B gpansepe DOS. Moatomy B Linux, QNX6 n B Windows 6e3ycnosHo, a
Takke B DOS, ecnu Takas nonb3oBaTtenbckad obpaboTka He peannsoBaHa, NPOrpaMMUCT He
AomkeH paspelwatb annapartype TMK cdoopmunpoBaTe AaHHbIE NMPU3HAKMW.

All
Bo Bpems obmeHa B MK Bo3amoxxHa paboTta ¢ apyrumu 6asamm KK - nogrotoBka HOBbIX
coobLLeHUn n obpaboTka NPEXHUX.

Beop yctporictea TMK B pexxum KK ¢ ogHoBpeMeHHbIM cOpoCcoM yCTPONCTBa, a npu
HeobXo4MMOCTM 1 NOBTOPHASA MHULMaNN3aumsa pexmnma, ocyliectensaeTtca pyHkumen bereset.

HekoTopble yctponctaa (TMKX, TMKXI, TA, TAI) gonyckatloT HaCTpOWKy pexuma
npepbiBaHun KK, B YacTHOCTU, GrIOKMPOBKY NpepbiBaHUA NO reHepauun B KaHane, a Takke
OTKNIOYEHME NUHWM 3anpoca NpepbIiBaHNS YCTponcTea. [na ynpaBneHnsa Takumm ycTponcTsamu
MOTYT MCMONb30BaTbCSA KOHCTaHTbI:

- BC_GENER1_BL - pexum 6nokupoBku npepbiBaHnin no reHepauumn B ocHoBHow JIMW (Tonbko
B TMKX, TMKXI);

- BC_GENER2_BL - pexum 6nokupoBku npepbiBaHnin No reHepauumn B pesepsHoi JIMNA
(Tonbko B TMKX, TMKXI);

- TMK_IRQ_OFF - pexum oTKNIo4YEHNS NMHAX 3anpoca NpepbiBaHNs YCTPONCTBA.

[ns HacTponku Takux yctponcTts B pexume KK npegHasHauveHbl dyHkumn bedefirgmode
n begetirgmode. dyHkuusa bedefirgmode yctaHaBnuBaeT pexum, 3agaHHbIn KOMOUHaLUnen
6utoB BC_GENER1_BL, BC_GENER2 _BL n TMK_IRQ_OFF, ans BbibpaHHO yCcTpONCTBA U
3anucbiBaeT ero BO BHYTPEHHIO NEpPEMEHHYI0 ApanBepa, a PyHKUMs begetirgmode untaeT aty
nepemMeHHyto. [1pu Bbi3oBe yHKUMK bereset B 3Ty nepeMeHHyo Bceraa 3anncbliBaeTcs
3HayeHue no ymonyaHuto (BC_GENER1_BL|BC_GENER2_BL), 3agatoLiee pexum
COBMECTUMOCTMN BCEX YCTPOMNCTB.

Ons pabotbl ¢ JO3Y nporpammuct gomkeH cHavana Bbibpatb 6a3y dyHKumen
bcdefbase. ®yHkuMs becgetmaxbase Bo3BpallaeT MakcuManbHbIA AOCTYNHbIA HOMep 6a3bl Ha
BblOpaHHOM ycTponcTee (Homepa 6a3 nexart B gnanasoHe ot 0 4o 3TOro MakCUmasibHOro
HoMepa). Y3HaTb HoMep BbibpaHHOW H6a3bl MOXHO doyHKUMEN becgetbase, ocHoBHasa obnacTb
NPUMEHEHNSA KOTOPOW - Nonb3oBaTenbckme dyHKUnn obpaboTkm npepbiBaHuin. Nocne Bbibopa
6asbl Bcs paboTa ¢ [JO3Y npoucxoant uMmeHHo B aTor 6ase o Bbibopa apyron 6asbl ¢
nomoubto bedefbase.

DOS

Mpu npepbiBaHmsax oT KK nnu npu Boidose yHKUMn tmksave ana KK Homep TekyLen
Basbl coxpaHseTca gpaiBepoM, Tak YTO NporpaMMUCT MOXeT paboTaTb B Apyrux 6asax, a npu
BbIxoae 13 npepbiaHuin KK ¢ BbizoBom bcerestore nnu npu Boizose tmkrestore
BOCCTaHaBNUBaETCS B KayecTBe TeKyllein 6asa ¢ coxpaHeHHbIM HOMEPOM.

All

B BbIGpaHHOM 6ase paboTtarT dyHKUMK beputw, begetw ans sanucu, yTeHus cnoe B
AO3Y u dyHkumn beputblk, begetblk ansa 3anucn, yreHna 6nokos cnos B [JO3Y. C nomoLbto
3TNX PyHKLUMI B BbiOpaHHOW 6ase rotoButca cooblleHune ana MK, n yutarotca pesynstathl
nocne 3aBepLieHns obmeHa.
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KomaHgHble cnoBa fomkHbl (hopMUpoBaTLCA NPOrpaMMUCTOM CaMOCTOATENBHO U
3anucbiBaTbCA C NOMOLLBIO 3TUX e dyHkumin. OnpegeneHsl Tpu makpoca CW, CWM, CWMC,
nossonswowme coopMnpoBaTb KOMaHAHbIE CrOBa U3 CTAaHOAPTHbLIX NONeNn.

Makpoc CW (ADDR, DIR, SUBADDR, NWORDS) npeAHasHa4eH Anst GopMUpOBaHUS
KOMaHAHbIX CnoB NpuemMa/nepenayun gaHHblX. [pn 3TOM MOXHO NONb30BaTLCS OnpeAeneHHbIMU
KOHcTaHTamu Hanpaenexnus nepegayun RT_RECEIVE (OY npuHumaeT) n RT_TRANSMIT (OY
nepepnaeT) Anga 3agaHus sHadeHus outa "lMpuem/nepegayda” KC (DIR).

Makpoc CWM (ADDR, COMMAND) npegHasHayeH ans opMnpoBaHMa KOMaHOHbIX CNOB
pexuma ynpasneHuna. B kayecTse npusHaka pexunma ynpasneHus ncnonosyetcsa kog 11111.

Makpoc CWMC (ADDR, 0, COMMAND) NO3BONSiET hopMMpoBaTh KOMaHOHbIE CnoBa
pexuma yrnpaBneHusa ¢ HyneBbIM KOAOM NpU3HaKa peXxuma ynpaBreHus.

[nsa 3agaHna koga KOMaH4bl MOXHO UCMONb30BaTh KOHCTAHTHI:

CMD DYNAMIC BUS CONTROL

CMD SYNCHRONIZE

CMD TRANSMIT STATUS WORD

CMD INITIATE SELF TEST

CMD TRANSMITTER SHUTDOWN

CMD OVERRIDE TRANSMITTER SHUTDOWN
CMD INHIBIT TERMINAL FLAG BIT

CMD OVERRIDE INHIBIT TERMINAL FLAG BIT
CMD RESET REMOTE TERMINAL

CMD TRANSMIT VECTOR WORD

CMD SYNCHRONIZE WITH DATA WORD
CMD TRANSMIT LAST COMMAND WORD
CMD TRANSMIT BUILT IN TEST WORD

KC c rpynnoBbIM agpecomM OOMKHO B None agpeca coaepXaTb KOHCTaHTy 31(aec.) =
11111(aBOUNYH.).

Mpn bopmmnpoBaHMmM KOMaHA Nepefaymn faHHbIX HE0OOXOAMMO y4YUTbIBATL PEXUM, B
kKoTopom byaet pabotate MK: ¢ annapatHbim 6utom unu 6e3 annapaTtHoro 6uta. B pexume
6e3 annapatHoro 6uta B OY MoxHo obpawatecs B 30 nogagpecos (o1 1(gec.) =
00001(gBounyH.) go 30(mec.) = 11110(aBonyH.)), a oNs nepefadn KoMaHa pexvma yrnpasneHus
3Ha4vyeHune nonsa nogagpecal/pexunma ynpasneHna omkHo pasHaTeca 00000(aBOMYH.) nnu
11111(aBonyH.). B pexxume ¢ annapaTHbiM OUTOM cTapwmin 6uT nons nogagpeca KC
OTBOAUTCA NoA annapaTtHbIn BUT, KOTOPbIV BCeraa AoMKEH ObiTb YCTAHOBMEH B 1, yncno
AOCTYNHbIX Nogaapecos cokpaiyaeTcs ao 15 (ot 0(aec.) = 0000(aBounyH.) oo 14(pec.) =
1110(aBownyH.), npu 3TOM B none nogagpeca opmupytotcs 3HavyeHms ot 10000(gsounyH.) go
11110(aBonyH.)), a 4Na Nnepefayun KoMaHg pexuma ynpaBneHus sHadyeHue nons
nogagpeca/pexnma ynpasneHus 4OMKHO paBHATbLCA 11111(aBOUYH.).

Mpn hopmnposaHumn KC 6e3 ncnonssosanms makpocos CW, CWM, CWMC Heobxoanmo
NOMHUTbL crnegyollee.

B pexume ¢ annapaTtHbiM GUTOM MOXHO nonb3oBaTbcsa KoHcTaHTamu HBIT MASK ans
yctaHoBkM B 1 annapatHoro 6uta n Cl_MASK - onga yctaHoBku pexuma ynpasneHna 11111,

3HauyeHne nonsa gnuHel 6noka gaHHbix B KC pasHoe 00000(aBounyH.) 3agaeT annHy
bnoka B 32 cnoBa, a octanbHble 3HavyeHnss 00001-11111(gBOMYH.) NPAMO COOTBETCTBYIOT
AnvHe 6noka B 1-31 cnoBo AaHHbIX.

Mpn hopMrpoBaHUM KOMaHA pexnma ynpasneHus HeobxogMmo cnefosath Tabn. 2,
cneps 3a yctaHoBKkon B Tpebyemoe coctosHue buta "Tpnem/nepepaya” KC.

Mpu bopMUPOBAHUKN KOMAH peXMMa ynpaBneHusl Hago obpallaTe BHUMaHWE Ha
BO3MOXHOCTb NPUMEHEHNS rpynmnoBoii agpecaumun. Mpu aTom Kaxxaas kKomaHaa AoIKHa
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NPUMEHSITLCS B COOTBETCTBMU CO CBOMM HasHayeHueM. Ha MHorne ctaHaapTHble KOMaHAb!
yctponctea TMK B pexnme OY npegycmaTtpuBaloT onpeaeneHHyo annapaTHyo peakuuio.
Komangb! ynpasneHusa "lMpuHate ynpaBneHue kaHanom", "CuHxpoHusaums", "CuHxpoHusayms
co crnoBoMm gaHHbix", "lNepenaTtb BEKTOPHOE CNOBO" NCMNONb3YHOTCS NP HOpMarnbHoOW paboTe
CUCTEMBI, a OCTanbHble NpefHa3HayYeHbl, B NepBYyO oyepeab, Ans obpaboTku owmbok B MK.

[nsa pexuma KK cyuwectByeT gBa pasnuyHbix Habopa (PyHKUUIA U KOHCTAHT AN NOCLINKA
coobuweHun B MK n obpaboTtkn pesynbTtaTtoB. [lepBbiit HAbop, OCHOBaHHbIA HA hyHKLMAX
bcdefbus/bestart u cTaHgapTHBIX Kogax ynpaBneHust U kogax pesynbTaToB oOMeHa, paboTtaeT
Ha Bcex Tunax TMK n obecneumBaeT 0gHOKpaTHbIN CTApT O4HOr0 COOBLLEHMS N3 YKA3aHHOM
6asbl. BTopon Habop paboTaeT TONbLKO Ha YCTPONCTBAX, NOAAEPKUBAKOLLMUX BbINOMHEHNE
uenoudkn coobeHnin (TMKX, TMKXI, TA,TAI), n no3BonsaeT 3agatb OAHOKPATHbIN CTapT OQHOro
coobuleHns u3 ykazaHHon 6asbl Mnu Lenodkn coobLLEHNn, HAaYNHAsA ¢ yKa3aHHON Basbl. 3TOT
Habop ocHoBaH Ha dyHKUuMsx bedeflink/bestartx/bestop n paclumpeHHbIx Kogax ynpaeneHus n
Kodax pesynbTaTtoB oOmeHa.

CHavana naet onucaHue paboTbl ¢ NepBbIM HaGopoM.

B ycTponcTBax ¢ pesepBupoBaHueM BO3MOXeH Bbibop ogHow 13 asyx JIMNMW, ocHoBHoOM
nnu pesepeHou, No koTopon byaet pabotatb KK. [Ina aToro npegHasHayeHa dyHKUNS
bcdefbus. BeibpaHHasa aton doyHKUMEN NUHMA ByaeT ncnonb3oBaTbCcsa ANs BceX 0OMeHOB [0
cnepytowlero BbidoBa bedefbus. BeizoB aToi oyHKUMM ons ycTponcTs 6e3 pesepBnpoBaHus
JIMW npuBoanT K BO3HMKHOBEHUIO ownbku. OnpegeneHsl koHcTaHTel BUS 1 n BUS_A ans
ocHoBHOW nuHuK, BUS 2 n BUS B ansa pesepsHoi nuHun. C nomoLubto dyHkuum begetbus
MOXHO y3HaTb, Kakas NMHUS BbibpaHa B HacToALWMIA MOMeHT. ®yHKLMSA bereset BhibupaeT
ocHoBHyto JIMN.

CdopmupoBaHHoe B Kakon-nnbo 6ase coobLLeHne MOXHO 3anyCTUTb Ha 0BMeH
dyHkumen bestart. B kauectBe napaMeTpoB yHKUUKU NepefarTcs Homep 6asbl 1 Kog
ynpaeneHus onsa yctponcTaa. [ocne 3anycka oGMeHa ynpaBneHne HemMmeaneHHo
BO3BpaLlaeTcs B NporpaMmy, He AoXuaasch 3aBeplueHus obmeHa. dyHkuusa bestart He
N3MEHSIET TeKyLlen BbibpaHHon 6a3bl ans pabotel ¢ JO3Y. [JonycTumble Koabl ynpaBneHns
ochopMMneHbl B BUAE KOHCTAHT:

- DATA_BC _RT - nepepada aaHHblx KK-OY (dopmart 1)

- DATA BC RT_BRCST - nepegauva gaHHbix KK-OVY B rpynnosom pexume (dopmat 7)

- DATA_RT _BC - nepepada aaHHblx OY-KK (dopmart 2)

- DATA RT_RT - nepegaya gaHHoix OY-0OVY (cdopmart 3)

- DATA_RT_RT_BRCST - nepepgaya gaHHbix OY-OY B rpynnosom pexume (popmart 8)

-CTRL_C A - komaHga ynpasneHunsa popmata KC-OC (cdopmar 4)

-CTRL_C_BRCST - KomaHaa ynpasneHus popmata KC B rpynnoBomM pexume
(cbopmart 9)

-CTRL_CD_A - komaHaa ynpasneHusa popmata KC+UNC-OC (cpopmar 6)

-CTRL_CD BRCST - kKomaHga ynpasneHunsa popmata KC+UC B rpynnoBom pexmme
(dbopmat 10)

-CTRL_C_AD - komaHga ynpasneHunsa popmata KC-OC+UC (cdopmar 5)

nnu

-CC_FMT _1 - nepegaya gaHHboix KK-OVY (cdopmat 1)

-CC_FMT_2 - nepepada gaHHblx OY-KK (dbopmart 2)

-CC FMT_3 - nepegaya gaHHoix OY-0OVY (cdopmart 3)

-CC_FMT 4 - komaHaa ynpasneHuna popmata KC-OC (cpopmar 4)
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-CC _FMT 5 - komaHaa ynpasneHusa popmata KC-OC+UC (cpopmar 5)

-CC FMT_ 6 - komaHga ynpasneHusa popmata KC+UNC-OC (cdopmar 6)

-CC_FMT 7 - nepefaya gaHHbix KK-OY B rpynnosom pexume (copmat 7)

-CC _FMT_8 - nepegaya gaHHoix OY-OVY B rpynnosom pexume (dopmat 8)

-CC_FMT_9 - KoMmaHaa ynpasneHus popmata KC B rpynnoBoM pexume
(cbopmart 9)

-CC_FMT_10 - kKomaHaa ynpasneHusa popmata KC+UC B rpynnoBom pexume

(cdbopmat 10)

[Mocne okoHYaHMs BbINOMTHEHUS coo0OLLEeHNs, 3anyweHHoro bestart, KK BoigaeT ogHo m3
ABYX npepbiBaHui 3aBeplueHns coobleHns: belntNorm unum belntExc. ns o6oux npepbiBaHuii
Apansep opMUPYET CrOBO pesynbTata 0bMeHa, a Npu 3aBepLUEHUN C UCKITHOYNTENBHOM
cuUTyaumen Takke ele OTBeTHble cnosa, nony4veHHble KK. B coobLieHusax ¢ ogHUM OTBETHbIM
CNOBOM, BTOPOE OTBETHOE CINIOBO UMEET HeonpeaeneHHoe 3Ha4yeHme. Npn HopManbHOM
3aBepLUEeHMM CNOBO pe3ynbTaTa Bceraa paBHoO Hyno. [1pu 3aBepLUeHUM C UCKMIOYUTENBHON
CUTyaumMeln yCTaHOBIEHHbIE BUTLI B CNIOBE pe3yrnbTaTa XapakTepuayloT NPUYNHY TaKoro
3aBepLUEHMS.

DOS

YUTto6bl Oblna BO3MOXHOCTb UCMOMb30BaTh OA4HY NOMb30BATENLCKYH (PYHKLMIO
3aBepLueHusa B 0bounx cnyyvasx, QyHKLMM UMEIOT OAUHAKOBbIE NPOTOTUMbI, OOHAKO Npu
HOPMaribHOM 3aBepLUEHUN NapaMeTpbl PyHKUUN, COOTBETCTBYIOLLME OTBETHBIM CIIOBaM, UMEIOT
HeonpeaeneHHoe 3HayeHue. MNMepen BbIZ0BOM NONb30BaTENbCKUX (DYHKLMIA 3aBEPLUEHUS
obmeHa gpansep yctaHaBnueaeT Ty 6a3y, U3 KOTOpoi NponsBoaucst OOMEH C KaHanom.

All

BO3MOXHbI pasnuyHblie BapnaHTbl 3aBepLUEHNSA C UCKMTIOYNTENBHON CUTyaLmnen:
yCcTaHOBMEH Tonbko 6uT IB cnoBa pesynbTata obMeHa, a 6uThbl OLLIMOOK COPOLLIEHDI,
ycTaHoBneHbl 6uT IB cnoea pesynbtata obmeHa n xoTa 66l 0ANH BUT OLLIMOKK, YCTAHOBMEH
xoTq 6bl ogMH 6UT owMbKKM B cnoBe pe3ynbTata obMeHa, a 6uT IB cOpolueH. KoHcTaHThl,
HeobxoauMble Ans aHanuaa crnosa pesynbtaTta obmeHa:

DOS

- ERAO_MASK - macka 6uta owmnbkm agpeca OC;

- MEO_MASK - macka 6uTa oLLIMOKM MaHYEeCTEPCKOro Koga npu npueme;

-IB_MASK - macka buta, UHOMUMPYIOLLEro Hann4ne yCTaHoBNEHHbIX pa3psaoB B none
dnaros OC;

-TO_MASK - macka buta owmbkn TanmayTa npu npmeme;

- EM_MASK - macka buta owmbkn goctyna k [JO3Y co cTOpoHbI kaHana (Tonbko gns
TMK400, RTMK400, TMKMPC);

- EBC_MASK - macka 6uta oumbkmn aXOKOHTpONS nNpu nepepaye;

- ELN_MASK - macka 6uta owmbkn yncna nHpopmaumoHHbix cnos (4ncno NC bonbLue
3agaHHoro) (tonbko ansa TMKX/TMKXI/TA/TAL);

- G1_MASK - macka 6uta, HANUMPYIOLLEro OBHaPYXEeHME NPUEMHUKOM YCTPONCTBA
HenpepblBHOM reHepauunmn B ocHoBHom JIMN (Tonbko ana TMKX/TMKXI);

- G2_MASK - macka 6uta, tHANUMPYIOLLEro OBHaPYXEeHME NPUEMHUKOM YCTPONCTBA
HenpepblBHOM reHepauumn B pesepsHon JIMNN (Tonbko ana TMKX/TMKXI);

Linux, QNX6, Windows
- S _ERAO_MASK - macka 6uta owmnbku agpeca OC,;
-S MEO MASK - macka buta owmnbkn MaH4eCcTEePCKOro kKoga npu npueme;

-S_IB_MASK - macka 6uTa, MHOUUUPYIOLLErO HanMyme yCTaHOBIMEHHbIX pa3psaaoB B none
dnaros OC;
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-S_TO_MASK - macka buta oumbku TanmayTta npu npueme,

-S EM_MASK - macka 6uta owmnbku goctyna k JO3Y co cTopoHbl KaHana (TOnbKo Ans
TMK400, RTMK400, TMKMPC);

-S_EBC_MASK - macka 6uta oLMBKN 3XOKOHTPONS Npu nepepaqe;

-S_ELN_MASK - macka 6uta owumbku ynucna nHdopmMmaumnoHHbix cros (Yncrno UC Gonblue
3agaHHoro) (tonbko ana TMKX/TMKXI/TA/TAL);

All
Hanbonee npocToi BapuaHT - Koraa ycTaHOBMEHbI TONbKO BUTbI owmbok. B aTom cny4vae
oB6MeH cuMTaeTcsl He4OCTOBEPHbLIM, OTBETHbIE CNOBA UMEIOT HEONPEAENEHHOE 3HAYEHME.

Ecnu ycTtaHoBneH Tonbko 6uT IB, TO A4Ns onpegeneHnst peakumm nporpamMmmbi
HeobxoaMMo nNpoaHanu3npoBaTb OTBETHOE CMOBO (ABa OTBETHbLIX crioBa B pexume OY-0Y).

KoHcTaHTbl, HeOOX0AUMbBIE ANSA aHanu3a OTBETHOrO CroBa:
- ADDRESS_MASK - macka agpecHon yactu OC, agpec oteetusLllero OV,
- ERROR_MASK - macka 6uta "Owunbka B coobuieHumn", out yctaHaBnmBaeTcs, €cnm xoTs bl
opHo 13 NC B nonyyeHHom QY coobLieHnn He yaoBNeTBOPSET KPUTEPUSM OCTOBEPHOCTM UM
HapyLLEHbI KPUTEPUN OOCTOBEPHOCTM COODLLEHNS, a Takke B crnydae, ecnu OY nony4uno
3anpeLUeHHyo KomaHay;
- HBIT_MASK - macka annapaTHoro 6uTta, B OTBETHOM CrnoBe 61T AonmKkeH Bcerga obiTb
HyneBbIM;
- SREQ_MASK - macka 6uTta "3anpoc Ha obcnyxusaHue", Ut yctaHaBnueaeTca ans
coobueHus aktnsHomy KK o HeobxoanmocTu nepegayun unu npuema nHopmMaumm gaHHbIM
OY; ecnn ycTaHoBKa 3TOro paspsiia MOXeT ObiTb Bbl3BaHA Pa3fiMYHbIMU NPUYMHAMK, AN
onpeaeneHusa cogepxaHua sanpoca KK sanpawumsaet y OY BekTopHOE CroBo (koMaHaa
"TNepenatb BEKTOPHOE CrOBO");
- NULL_MASK - macka 6uToB, KoTopble AOMKHbI Bceraa ObiTb HyNneBbIMU;
- BRCST_MASK - macka 6uta "lpuHaTa rpynnoBasi komaHga", Gut yctaHaBnmBaeTcsl, €cnu
poctoepHoe KC npepgbiayuiero coobuieHuns Obino ¢ rpynnoBbiM agpecoM; NOCKOIbKY
dopmaTbl COOBLLEHUI C rPYNNOBLIM agpecom npeaycmatpusatoT 6nokmposky Belgaum OC, aTtoT
BUT cny>XuT oNs onpefeneHns Toro, YTo rpynnoBas koMmaHaa 6bina NnpuHSaTa NPaBUNbHO;
- BUSY_MASK - macka 6uTta "lNMogcnctema 3aHsaTa", out yctaHaBnuBaeTcsa Anga ykasanusa KK
Ha To, yTo OY He MOXeT nepefaBaTth JaHHbIE B NOACUCTEMY UMK NONyYaTh AaHHbIE U3
noacuctembl B cootBeTCcTBUM ¢ KOMaHaon KK;
- SSFL_MASK - macka buta "HeuncnpaBHocTb noacuctemsl”, OUT ycTaHaBNMBaeTCs, €Cnv B
nogcucteme OY nmeeTtca HEMCNpPaBHOCTb, U AAHHbIE, 3anpalLuMBaEMble Yy NOACUCTEMbI, MOTYT
ObITb HEAOCTOBEPHLI; B criyyae, ecnu OY MOXeT conpsiraTbCs C HECKOMbKUMU NOACUCTEMAMMU,
CUrHanbl NPU3HaAKoOB HEUCNPABHOCTU NoAacuctem obveauHsoTes B aTom 6ute, KK onpegenser
HencnpaBHOCTb Yepes 06bIYHbIN 0OMeH COOBLLEHNAMUN, MOCKOMbKY HE CYLLIECTBYET KOMaHAbI
pexuma ynpasrneHusl, No3BoNAKLWEN NOMYYNTb CITOBO BCTPOEHHOIO KOHTPOMSA NOACUCTEMBI;
- DNBA_MASK - macka 6buta "lMpnHAaTO ynpaBneHue kaHanom", BUT ycTaHaBnmMBaeTCH, ecnu
OY BbinonHun npeanoxeHne aktneHoro KK npnHATbL ynpaBneHue kaHanom no kKomaHge
"[luHamuyeckoe ynpasneHue",
- RTFL_MASK - macka buta "HencnpaBHocTb TepMuHana", but yctaHaBnmBaeTCs, ecnum
obHapyxeHa HeucnpasHocTb B OY; KK nmeeTt BO3MOXHOCTb 6NOKMPOBATL UMK CHATL
BGNOKNPOBKY Bblaayn 3TOro paspsga nocpencTBOM MCNONb30BAHNA crneumanbHbIX KOMaHa
pexuma ynpasneHus; ons nonyyeHus 6onee nogpobHon nHopmaumm o HeucnpaBHocTn OY
KK moxeT ncnonb3oBaTtb KoMaHAay "llepenatb CrioBO BCTPOEHHOIO KOHTponsa".

Takum obpasom, yctaHoBKa pa3Hbix 6utos B none cdnaros OC gomkHa Bbi3biBaTb
pasnuyHyto peakuuto nporpammel. Hanpumep, npu ycraHoeneHHom 6ute BUSY MoxHO
NOBTOPUTb COOBLLEHNE Cpasy Unn Yepes HEKOTOPOE BPEMS, TaK Kak B 3TUX Cryvasx
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coobLeHne HefoCTOBEPHO (MpY 3TOM BO3MOXHO TaKXe Hanuuue npusHaka ownbdkmn TO (TOD),
ecnu OY He nepepano Bce Tpebyemble cnoBa AaHHbIX); NPU YCTAHOBMEHHbIX Butax SSFL u
RTFL Bo3MOXHa HeOCTOBEPHOCTb coobLieHnsa ns-3a cbost Ha ctopoHe OY; npu
ycTtaHoBneHHoMm 6ute SREQ coobuieHne goctosepHo, HO KK gomkeH oTpearnposaTb Ha
3anpoc obcnyxusaHusa nogeuctemsl OY; npu yctaHoBneHHbix butax BRCST n DNBA
coobLeHne 4OCTOBEPHO B TOM Crly4ae, eCrnim CyLecTBOBany NPUYnHbl UX yCTAHOBKU, TO €CTb
nunbo B npeablayLiem cooblleHun biina ncnonb3oBaHa rpynnoeas agpecauus, nuéo KK
nbiTancs nepegaTb ynpasneHne kaHanom otsetuswemy 6utom DNBA OY, n HaobopoT, ecnu B
ykasaHHbIx cnydasax 6utel BRCST nnu DNBA He ycTaHOBNEHbI, 3TO yKa3blBaeT Ha KaKyto-TO
OLLUMBOYHYIO CUTyauuio.

YcTaHOBNEHHbIE OAHOBPEMEHHO 6UT IB 1 6utkl oumnbok B crnose pesynbtata obmeHa
o3HavatoT, yTo cHavana KK npunan goctosepHoe OC ¢ ycTaHOBMEHHbIMU OUTamMu B none
donaroB, a 3aTemM BO3HMKIA Ta UNK MHAA owmnboyvHasa cutyauus n oomeH 6bin npekpatleH. Mpu
3TOM nNporpamMMncT MoxeT npoaHanuamposaTtb OC (B pexume OY-OY B aTOM cnyyae, ecnuv B
nepeom OC ecTb yCTaHOBIEHHbIE pa3psaabl, To BTopoe OC HeonpeaeneHo), HO BCe coobLieHne
cuuTaeTcs HegocToBepHbIM. Hanbonee yactasa cutyaumsi B HopmarnbHO paboTaloLllen cucteme
- OQHOBpPEMEHHas ycTaHoBKka 6uTtoB IB (13-3a ycTtaHoBneHHoro 6uta BUSY oTBeTHOro cnoea) u
TO, 10 ecTb noacuctema OY 3aHsaTa, OY BbigaeT OC, HO He BblAaeT 3anpallnBaeMbIX JAHHbIX.

Wcnonb3oBaHUe TONbKO yXKe onucaHHbIX yHKLUMIA No3BONSET hopMUpoBaTh U 3anyckaTb
oTAenbHble COOBLLEHNA OANHAKOBO Ha Bcex ycTpoicTeax. Humke onnceiBaeTcsa paboTta ¢
hyHKLMAMU, KOTOPbIE NO3BONSAIOT 3anyckaTb LEnoYky coobLueHuii. 3To BTopon Habop dpyHKUMIA
3anycka coobLleHunA.

OcHoBHbIE OTNMYMA Npu paboTe ¢ uenovykamm coobLLEeHNIn ONpeaensatoTCca anropuTMom
paboTbl KK B pexxume Lenoyku coobuleHunin. Takon pexum 3agaeTca ycTaHoBKou buta
aBTOMATUYECKOro NPOAOIMKEHNS B paCLUMPEHHOM KoAe yrnpaBreHus npu 3anycke coobLleHuns.

Ecnun 6ut aBTOMaTMYECKOro NpoaomkeHnsa He yctaHoeneH, To KK nocne otpaboTkn
coobuleHus BbI3bIBaET NpepbiBaHne U hopMuUpyeT CrnoBo pesynbTata obMeHa. Takon pexum
ncnonb3yeTcsa B pyHKUMM bestart, koTopas npuHyamMTenbHO copackiBaeT BUT aBTOMaTUYECKOrO
NPOAOMKEHUA ANSA 3anyCKaeMoro coobLeHus.

[ns 3anycka uenoykun coobuleHun BBegeHa yHkuuna bestartx, nossonstowas sagatb
Tpebyemoe 3Ha4YeHne drTa NPoaOMKEHUS B PaCLLMPEHHOM KOAE ynpaBneHus. [Ana kaxaon
6asbl B Lenoyke ¢ nomoLybio pyHkuMu bedeflink npegaputensHO JoMKHbI BbITh onpeaeneHsbl
HOMep cneaytoLlen 6a3bl LENOYKN U paCLUMPEHHBIN KOA ynpaBneHnsa cnegytowen 6asol
uenoykn. Taknm obpasom, ecrnv BUT NPOLOMKEHUS B KOAE ynpaBneHus yctaHosneH, 1o KK, B
Crny4yae HoOpMarbHOro 3aBepLueHus coobueHus, 6e3  Bblaavn NpepbiBaHNSA YATAET paHee
3aflaHHbIN Ko yrnpaBneHusa n Homep 6asbl 4Na cnefyoLwero coobLeHns B LienoYke u
3anyckaet aT1o coobueHune. Ecnu xe obmeH no MK 3aBepLumnca ¢ UCKOYNTENBHOM
cuTyaumen, unum ato bbino nocrnegHee coobuieHne uenoyku, KK octaHaBnuBaeTcs, Bbl3biBaeT
npepbiBaHne n GopMUpyeT CroBo pesynbTata obmeHa.

KK nocne BbI3oBOB bcestartx _He  chopmupyet npepoiBaHuin belntNorm/belntExc. Bmecto
3Toro hopmumpyetca ogHo npepbiBaHue belntX. Yepes napameTpbl 3TOro npepbiBaHUA gpansep
nepepaet Homep 6a3sbl, U3 KOTopor Obin Npon3seneH NOCNEAHNN 0OMEH, U CNOBO pesynbTaTta
obMmeHa, KoTopoe UMeeT _oTnuvarLmincs_ opmart (C paclUMpeHHON ANArHOCTUKOM OLUMBOOK)
oT ¢phopmaTa crnosa pesynbTaTta npu npepbiBaHmsx belntNorm/belntExc.

DOS
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Mpu BbI3OBE NONb30BaTENBLCKON PYHKUMN Ha3a, U3 KOTOPOWN NPOU3BOAUNCA NOCNenHUIA
oOMeH (M HOMEpP KOTOPOI nepeaaeTcs B Ka4ecTBe napameTpa), CTAaHOBUTCA TEKYLLEN
BbIGpaHHON Ba3on.

All

OTBeTHbIE CNOBa OTCYTCTBYIOT B UHChOpMaLUK, nepeaaBaeMor Npyu 3TUX NpepbIBaHUNAX,
HO BBeAeHa gononHuTenbHasa pyHkums begetansw, Tpebytollas B kKayecTse napameTpa KoA
dopmaTa coobLleHna 1 Bo3BpaLyaloLas ABOMHOE CNoBo, MraaLluve 16 paspagoB KOTOPOro
cogepxaTt nepBoe OTBETHOE CINOBO B TeKyLlen BbibpaHHoM 6a3e (unu 3HauveHme FFFF, ecnu
3aflaHHbIN hopMaT He nNpefycMaTpuBaeT OTBETHLIX CNOB), a cTaplume 16 paspafos - BTopoe
oTBeTHoe cnoeo (ans dopmata OY-0OY, unu 3HaveHne FFFF, ana octanbHbix dhopmaTos).
®dyHKUMa bcgetansw He MoXeT cama onpeaennuTb, ObinNu N1 OTBETHbIE CrOBaA NOMy4YeHbl Ha
camom fene; oHa yutaet a4yenku JO3Y, B KOTOpblEe JOMKHbI 3anNnCbiBaTbCS OTBETHbLIE CNOBA B
COOTBETCTBUU C TEKYLLUM 3HAYEHNEM KOMaHOHOro crnoea 6asbl 1 3aaHHbIM 3HA4YEHUEM Koaa
dopmaTa coobLueHmns, NO3TOMY peLleHne 0 4OCTOBEPHOCTM BO3BPALLEHHOrO 3TOWN (hyHKUMEN
3HaYeHus OOMKHO NPUHUMATLCS B COOTBETCTBUM C KOOOM pe3ynbTaTta obMeHa.

Llenouka coobLieHnn MoxeT BbITb IMHENHOW (nocneaHee coobLUeHne nmeeTt
pacLUMPEHHbIN Kog yrnpaBneHus co cOpOoLLEHHbIM BUTOM NPOLAOMKEHNS), @ MOXET ObITb 1
LMKIIMYecKon (B 3TOM crnyyae nocneaHero coobLleHns, Kak TakoBOro, HeT - Bce coobLleHuns
UMEIOT YCTAHOBMEHHbIN BUT NPOAOMKEHMSA U CChINATCA APYr Ha Apyra no Kpyry;
MUWHUManNbHLIM MPUMEPOM TaAKOro LMKna MOXeT OblTb eJUMHCTBEHHOE CO0bLLEeHne, umeLlee
CCbINKy Ha cebs). Mpu BbiNnoNHEHMM Luenoykn coobieHnii KK He BbligaeT HUKaKnx npepbiBaHUMI
(npepbiBaHne hopMupyeTcs TONbLKO MpY OCTaHoBe Lenoykun). Ecnu Heobxognmo
CVMHXPOHM3MPOBaTb BbINOIHEHNE NPOrpaMmbl C Nepefadein KOHKPETHbIX COODLLEHUIN LENOYKM,
MOXHO YCTaHOBUTb B pacLUMPEHHOM Kofe ynpaBneHus Ana HyxHbixX 6a3 cneunanbHblin 6uT
cUrHanbHoOro npepbiBaHnsa. Ecnn B MomeHT _3arpy3ku_ B KK koga ynpaeneHus (T.e.
HenocpeacTBEHHO nepe cTapToM U3 6a3bl C TakMM KOOOM ynNpaBreHns) B 3TOM Koae
yCTaHoBMNeH 6ut curHansHoro npepbiBaHns, KK BbidbiBaeT 4ONOAHUTENBHOE CUrHaNbHOE
npepsbiBaHue bclntSig. B kayecTBe napameTpa 3TOro npepbiBaHUA gpanBep nepefaet Homep
6a3bl, N3 KOTOPOW B MOMEHT Bbi3oBa npoussogunca odbmen ¢ MK.

DOS

Tekywas BbibpaHHast 6a3a npu 3TOM HE N3BMEHSAETCH, XOTS U COXPaAHSIETCSA BO
BHYTPEHHEN NepeMeHHOoN AparnBepa N MOXET BbITb CTaHAAPTHO BOCCTAHOBMNEHA BbI3OBOM
bcrestore npu Beixoge 13 npepbiBaHns. B oTnnume oT ocTanbHbIX NpepbIBaHNA NPU BbIXOAE U3
CUrHanNbLHOro NpepbIBaHNA aBTOMaTUYECKN BOCCTaHABNUBAETCS HOMEP TEKyLLEro BblOpaHHOro
YCTPOWCTBA, NO3TOMY BbI3biBaTb becrestore He06xo0anMOo TONbLKO, €CNn B NONb30BATENLCKOM
dyHKUMN Nepeonpefenanack Tekylas 6asa, u Hy>XHO BOCCTaHOBUTb ee HoMep, ObIBLUMIA B
MOMEHT NpepbIBaHMS.

All

Heobxoanmo oTMETUTB, 4TO B cuctemax ¢ pesepsuposanmem J1IINN Bbi3oB hyHKLMUK
bcdefbus 3apaet JINN Tonbko Ana obmeHoB, 3anyckaembix yHkUnen bestart. B coobLueHusix,
3anyckaemMblx pyHKumen bestartx, J1NMU BeiBnpaeTcs otaensHo ansa kaxaon 6a3sbl
COOTBETCTBYHOLLUMM OBMTOM B pacLLUMPEHHOM KOAE YnpaBreHuUs.

3anyck Lenoyku coobLyeHui ocyLecTBnaeTcs pyHkumnen bestartx, nmetowen popmar

Bbl30Ba aHanorn4yHbln oopmaTty bestart, Ho gonyckaroLen 3agaHme pacluMpeHHbIX KO4OB
ynpasneHus. PaclumpeHHbIn Kof, ynpaBneHus CoOCTOUT U3:
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- cobcTBeHHO kofa ynpasneHuss CX CC_MASK, onpegensiowiero popmat coobLueHns
(kOHCTaHTbI Koga ynpasneHus opMaToM NOMIHOCTLIO COBNAZAT C KogaMu ynpaBnieHnsa ons
dyHkunn bestart);

- 6buta CX_BUS MASK 3aganus JIMNMU (3HaueHmna CX _BUS 0, CX BUS_A (unu 0) BbibupatoT
ocHoBHyto JIIMN, a CX_BUS_1, CX_BUS_B - pesepsHyto JIMNN);

- 6uta CX _CONT_MASK aBTomaTtmnyeckoro npogomkeHus (3HadyeHne CX_STOP (nnm 0)
3aJaeT OCTaHOB LIENOYKN nocrne oTpaboTku aToro coobuleHuns, a 3HadyeHne CX _CONT 3apaet
aBTOMaTUYECKUI 3anycK criefytoLwero coobLleHns B Lenoyke nocrne oTpaboTku 3Toro
Ccoo0LLEeHUS);

- 6uta CX_SIG_MASK paspeLueHus Bbigadnm curHanbHoro npepboiBaHns (3HadeHne CX _NOSIG
(vnu 0) 3anpelyaeT Bblgayy cUrHaNbLHoOro npepbiBaHus, a 3HadyeHne CX_SIG paspeluaeT
BblJauyy CMrHanbLHoOro npepbiBaHna B MOMeHT _3arpy3sku_(!) koga ynpasneHus B KK).

[Ons doopmupoBaHmsa Lenoykm coobLieHmnin npegHasHadeHa yHkums bedeflink,
nMetoLlasa popmMat Bbl3oBa aHanoruvHeli popmarty bestartx, u sagarowan ona Tekyuwen
BblOpaHHON Ba3bl crneayoLyto 6a3y B LENOYKe U pacLUMPEHHbIN KOg, ynpaBneHus ons
coobuleHus B cnefytollein 6ase Luenoykn. YcraHoBneHHsle bedeflink s3HauyeHnst MoxxHoO
nony4nTb, BbidBaB doyHKUMIO begetlink, BosspaluatoLLyo 4BONHOE crioBo, mnaawwme 16
pas3psanoB KOTOPOro coAepKaT HoMep cnepytollen 6asbl B Lienoyke, a ctapwmne 16 paspsaos -
pacLUMpPEHHbIV KOA ynpaBneHnsa ans cnegyowen 6asbl B LENOYKE, KOTOPbIA MOXHO
npoaHanu3npoBaTb C NOMOLLbIO KOHCTaHT BbigeneHnsa nonen CX_CC_MASK, CX _BUS_MASK,
CX_CONT_MASK, CX_SIG_MASK. ®yHkumm bedeflink n begetlink paboTtatoT Tonbko B
TekyLen BolbpaHHON Base, To ecTb ANA 3afaHUs BCEWN LIeNoYKkn Heobxoaumo ons kaxaomn 6asbl
B Lleno4ke (HaumHasa ¢ NepBoOM U KOHYasa npegnocnenHen) BuinonHMTL napy BbidoBoB bedefbase
- bedeflink. 1na nocnegHei 6a3bl B MTMHENHOW LieNoYKe, BbINONHATL BbI3oB bedeflink He
TpebyeTcs.

[Mpn HEOBXOAMMOCTM MOXHO NPEepPBaTh LIENOYKY COOOLLEHNIA, BbI3BaAB OyHKUMIO bestop.
OTa PyHKUMS HE UMEET NapaMeTpoB, a ee BbI30B NPUBOAUT K 0OHyneHuto uta
aBTOMAaTUYECKOro NPOAOIMKEHNS B COOOLLIEHNN, KOTOPOE B 9TOT MOMEHT NepeaaeTca B KaHan.
B pesynbtate KK nocne okoH4yaHusi oTpaboTKku 3TOro coobLleHns ocTaHaBnNuBaeTCs U, Kak
00bI4HO, hopmupyeT npepbiBaHne belntX.

CnoBo paclmpeHHoro pesynstaTta obmeHa, opmupyemoe KK nocne Bbi3oBOB bestartx
COCTOMT U3 HECKOIBbKUX NOMNENn, KOTOPble MOXHO BbIAENUTL U NpOaHanM3npoBaTh C NOMOLLbIO
KOHCTaHT:

- SX_ERR_MASK - macka nons koga owmnbku, cogepkallero CBepHyThIn Kog ownbku ot 0 o
7 (0 o3HavaeT oTcyTCTBUE OLUNBOK);

- SX_IB_MASK - macka 6uta, MHANLMPYIOLLEro HanM4YmMe yCTaHOBIEHHbIX pa3psaaoB B none
dnaros OC;

- SX_G1_MASK - macka 6uta, niguumpytoLiero obHapyxeHme npueMHUKOM YCTPOMCTBa
HenpepblBHOM reHepauunmn B ocHoBHom JIMNN (Tonbko TMKX/TMKXI);

- SX_G2_MASK - macka buta, nHguumpytowiero obHapyxeHne npueMHUKOM yCTPOMCTBa
HenpepblBHOM reHepauumn B pesepsHon JIMNN (Ttonbko TMKX/TMKXI).

CuunTtaeTtcs, 4TO HOpMarbHOMY 3aBepLUEHUIO COODLLEHNSI COOTBETCTBYET KO pesynbtaTa
¢ HynesbiMu 3Ha4yeHnsamu nonein SX ERROR n SX_IB. Ecnu none SX_ERROR coaepxut
HeHyneBoW Ko owmnbku n/mnu yctaHosneH 6ut SX_IB, To oOMeH cuMTaeTcsa 3aBepLUEHHbIM C
NCKNoYUTENBHON cuTyaumein. KoHCTaHTbl Nonsa Koga owmnbok:

- SX_NOERR - 0 - 06meH 3aBepLueH 6e3 ownbok;
-SX_MEO -1 -owwnbka YeTHOCTN Unn oumbka MaH4YeCcTepPCKOro Koaa;
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-SX TOA -2 - HeBepHas naysa nepef oTBETHbIM CITOBOM (OTCYTCTBYET OTBETHOE CINOBO);
-SX TOD - 3 - HapyLueHa HeNpepbIBHOCTL cO0bLLEeHUs (OTCYTCTBYET CNOBO (CrnoBa) AaHHbIX);
- SX_ELN -4 - yucno nHdopmaumoHHbIX cnoB 6orbLie 3a0aHHOrO;

- SX_ERAO -5 - HeBepHbin agpec OY B OC;

- SX_ESYN -6 - owmbka Tuna CUHXpoOUMNyrbCa;

-SX_EBC -7 - owmbka 9XOKOHTPONA Npu nepegaye unm KoMonHaums HECKONbKUX owmnbok
npu npueme.

Mexay kogamu oinbku B cnose pesynbTata obMeHa bestartx u butamum ombok B cnose
pesynbTaTta obmeHa bcstart ycraHoBneHo Takoe cootseTcTBume: owmbkn SX MEO, SX _ESYN
npuBogAaT K yctaHoBke 6uta MEO_MASK (S_MEO_MASK); owmbkun SX_TOA, SX_TOD - k
yctaHoBke outa TO_MASK (S_TO_ MASK); owmbka SX_ELN - k yctaHoBke 6uta ELN_MASK
(S_ELN_MASK); owmbka SX_ERAO - k yctaHoske 6buta ERAO_MASK (S_ERAO_MASK);
owwnbka SX_EBC - k yctaHoBke 6uta EBC_MASK (S_EBC_MASK).

Kpome 3agaHns curHanbHbIX NpepbiBaHW CYLLIECTBYET €LUE OAUH CNOocob crnexeHuns 3a
bason, ¢ koTopoi paboTaeT B AaHHbIN MOMeHT KK. ®dyHkuna begetstate BosBpalyaeT aBoniHoe
CnoBo, mnagLune 16 paspsagoB KOTOpPOro cogepxat Homep 6asbl, ¢ KOTOPOI NPOUCXOANT
paboTa, a ctapume 16 pa3panos - TekyLlee CNoBO COCTOSIHUSA. BbI30B aTOM (byHKUUN NpUBOAUT
K cOpocy HEOBCNY>XEHHOrO CUrHaNBLHOrO NPEpPbIBAHNS, ECIM OHO B 3TOT MOMEHT BbII0, NO3TOMY
COBMECTHO Mcnonb3oBaTb yHKLMIO begetstate 1 BO3MOXHOCTb 3a4aHUSA CUTHANbHbBIX
npepbiBaHU cnegyeT ¢ OCTOPOXKHOCTLIO.

MoHuTOp

Pexxnm MoHUTOpa BO MHOIFOM CXOZEH MO NpUHLMNaM ynpasneHns n cpopmatam yHKLNA
C peXnMomM KOHTponnepa kaHana. Beopg yctponctea TMK B pexxum MT ¢ ogHOBpEMEHHbLIM
cbpocom yCcTpomncTBa, a Npu HeobXo4MMOCTU N MOBTOPHAA UHULMaNU3aLms pexuma,
ocyuwlecTBnsieTcs yHKUmMen mireset. Heobxogmnmo npoBepsTb Bo3BpawaeMmoe yHKUMEN
3HayeHue, TakK Kak YCTPOMUCTBO MOXET He NOoAAEPXKMBATb PEXUM MOHUTOpA.

YcTponcTtea, nogaepxusatowme pexum moHutopa (TMKX, TMKXI, TA, TAl), nponyckatoT
HACTPOWKy pexnma npepbiBaHmii MT, B 4acTHOCTK, ONOKMPOBKY NpepbIiBaHUI NO reHepauumn B
KaHane, a Takke OTKNOYEeHME NUHUKN 3anpoca nNpepbiBaHUsA yCTponcTea. [1ns ynpaBneHus
TakumMm yCTPONCTBaAMM MOTYT UCMONb30BaTLCA KOHCTAHTbI:

- MT_GENER1_BL - pexum 6noknpoBky npepbiBaHuii no reHepaunm B ocHosHowu JIMN (Tonbko
B TMKX, TMKXI);

- MT_GENER2_BL - pexum 6noknpoBky npepbiBaHWin No reHepauun B pesepsHon JIMNN
(Toneko B TMKX, TMKXI);

- TMK_IRQ_OFF - pexum oTKno4YeHnsa NuH1MM 3anpoca npepbiBaHUs YCTPOWCTBA.

[lns HacTponku Takux ycTponcTe B pexume MT npegHasHaveHbl oyHkUun mtdefirgmode
n mtgetirgmode. dyHkuna mtdefirgmode yctaHaBnuBaeT pexum, 3agaHHbIn KOMOUHaLMEN
outos MT_GENER1_BL, MT_GENER2_BL n TMK_IRQ_OFF, gnga BeiGpaHHOro yctponcraa u
3anucbiBaeT ero BO BHYTPEHHIOKW NepeMeHHYIo Apansepa, a pyHkums mtgetirgmode ymtaer aTy
nepemMeHHyo. [pu Bbi3oBe yHKUMN mireset B 3Ty nepeMeHHyo Bcerga 3anvcbiBaeTcs
3Ha4veHue no ymonyanuo (MT_GENER1_BL|MT_GENER2_BL).

B pexunme MT JO3Y pasbumsaeTtca Ha 6asbl - ydacTkm anuHon 64 cnoea. [1ns paboTsl ¢
A0O3Y nporpammucT fomkeH cHavyana BbibpaTb 6a3y dyHkumnen mtdefbase. dyHkuma
mtgetmaxbase Bo3BpaLLaeT MakcumarnbHbIA AOCTYNHbIA HOMEp 6a3bl HA BbIGpaHHOM
ycTponcTBe (HoMepa 6a3 nexar B guanasoHe ot 0 40 3TOro MakCcMMarnbHOro Homepa). Y3HaTb
HoMep BbiBpaHHON Ba3sbl MOXHO hyHKUMen mtgetbase, ocHoBHas obnactb NPUMEHEHUSA
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KOTOpoOW - nonb3oBaTenbckue yHkunn obpaboTkn npepbiBaHnii. lNocne Beibopa 6a3bl BCs
pabota ¢ JO3Y npoucxoant nmeHHo B 3Toi 6ase [0 Bbibopa Apyron 6asbl C NOMOLLbIO
mtdefbase.

DOS

Mpwu npepsbiBaHuax ot MT unu npu BeioBe hyHKUUKM tmksave ona MT Homep TekyLlen
6asbl coxpaHseTca gpanBepPOM, TaK YTO NPOrpaMMnUCT MOXeT paboTaTb B Apyrux 6asax, a npm
BbIxoge 13 npepbiBaHuin MT ¢ Bbi3oBOM mtrestore unu npu BbizoBe tmkrestore
BOCCTaHaBNMBAETCA B Ka4eCcTBe TekyLleln 6asa ¢ coxpaHEHHbIM HOMEPOM.

All

B BbIbpaHHo 6a3e paboTtatT yHKUMM mtputw, mtgetw gnsa sanncu, 4TeHMs Cnoe B
AO03Y u dpyHkumn mtputblk, mtgetblk ans 3anucu, yteHusa Gnokos cros B [JO3Y. Npn 06bI4HOR
paboTe ncnonbayTca Tonbko GyHkuMn YteHna ns JO3Y mtgetw n migetblk, ¢ nomouybio
KOTOpbIX nony4aeTca nHdopmaumst 06 oTcnexeHHbIX MOHUTOpPOM coobueHusax B MK. ®dyHkumn
3anMcu MoryT UCNonb30BaTbCA, Hanpumep, gns tectuposaHus JO3Y.

Mpn paboTte moHuTOp hopmupyeT ABa Tvna npepbiBaHnin: mtintX n mtintSig.
MpepbiBaHne mtintX BbI3bIBaeTCs Npy ocTaHOBE MOHUTOpPaA. Yepes napameTpbl 3TOro
npepbiBaHNA apansep nepegaet Homep 6asbl, B KOTOPYHO ObINO 3anncaHo nocnegHee
cooOLLeHne, 1 CnoBO COCTOSAHUSA COOBLLEHNS.

DOS
OTa xe 6asa cTaHOBUTCSA akTUBHON. [1na BocCTaHOBNEHUS HoMepa TekyLlern 6a3bl nepep,
BbIXOAOM U3 NONb30BaTENbCKOM (PYHKUMN HAAo BbI3BaTb (PYHKLMIO mirestore.

All

Mpu BbiNONHEHMN Lenovkn MT He BblgaeT npepbiBaHui (NpepbiBaHne hopMmupyeTca
TOMbKO NPY OCTaHOBE MOHUTOpPA). Ecnu HeobxoaAnMO CUHXPOHN3UPOBATL BbIMNOMHEHNE
nporpamMmmbl ¢ paboTo MOHUTOPA, MOXHO YCTAHOBUTbL B KOAE YNpaBneHnsa Ans HYXHbIX 6a3
crneunanbHbIn BUT curHanbHoOro npepbiBaHusA. Ecnv B MoMeHT 3arpysku B MT koga ynpaBneHus
(T.e. HENnocpeaACcTBEHHO nepepn cTapToMm u3 6a3bl C TakKMM KOAOM yNpaBreHus) B 3TOM Koae
yCTaHOBMEH BUT curHanbHoro npepbiBaHus, MT Bbi3biBaeT AONONHUTENBHOE CUTHANBHOE
npepbiBaHne mtintSig. B kayecTBe napameTpa 3TOro NnpepbiBaHUA apanBep nepesaeT Homep
TeKyLLlen cTapToBo 6asbl.

DOS

Tekywas BbibpaHHas 6a3a npu BbI30BE NOSb30BATENLCKOW (PYHKLUN HE U3MEHSAETCS,
XOTS U COXPaHAETCHA BO BHYTPEHHEN NEPEMEHHON ApanBepa N MOXET ObITb CTAHOAPTHO
BOCCTaHOBMNEHa BbI30BOM mtrestore npu BbIxofe U3 npepbiBaHnAa. B oTnnyme ot octanbHbIX
npepbiBaHU NpY BbIXOAE U3 CUTHANBHOIO NPepbIBaHNA aBTOMATUYECKM BOCCTAHABNNBAETCS
HOMep TeKyLlen BbIbpaHHOW YCTPOMCTBA, NO3TOMY Bbi3biBaTb mtrestore He06Xo0ANMO TOMNLKO,
€eCcnu B Nonb3oBaTenbCKon PyHKLMM nepeonpenenanack Tekywasa 6asa, n Hy>Ho
BOCCTAHOBUTb €€ HOMep, ObIBLLMIA B MOMEHT NpepbiBaHUS.

All

[1ns 3anycka moHUTOpa HeobxoaMmo chopMmpoBaTh B Basax ¢ MOMOLLbIO BbI3OBOB
dyHKumMn mtdeflink nporpammy MmoHUTOpa, ONUCHLIBAKOLLYO NOCNEA0BaTENIbHOCTb
ucnonb3yembix 6a3, aHanornyHo KK B pexume uenovek coobLUeHnin, a 3aTeM 3anyCcTuTb
MOHUTOP pyHKUMEN mistartx, nepenas en B kKa4ecTBe napameTpoB HOMEP nepeoi 6asbl B
Llenoyke 1 pacluMpeHHbI ko ynpasneHusa ans Hee. OyHkums mtdeflink 3agaeT ana Tekywen
BblOpaHHON Basbl crieayowyto 6a3y B LENOYKe U pacLUMPEHHbIN KOg, ynpaBneHus ans
cnepytollen 6asbl Luenoykun. B pexume MT paclumMpeHHbI Kof ynpaBneHnsa BKOYaeT B ceds:
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- 6ut CX_CONT_MASK aBTomaTtmyeckoro npogosmkeHus (3HayeHne CX_STOP (unm 0) 3apaet
OCTaHOB Lieno4yku nocrne otpaboTku aTon 6a3bl, a 3HayeHne CX _CONT 3agaert
aBTOMATUYECKUI nepexon K cnepytowlen 6ase B uenoyke nocne otpaboTkm aTton 6a3sbl);

- 6ut CX_INT_MASK 3anpeta npepbiBaHnsa paboTbl MOHUTOpPA Npy 0OHapYyXeHUn
NCKIMIOYUTENBHOW CUTyauum - ycTaHoBNEHHbIX 6Gutoe B OC unn owmnbok B coobeHnn B MK B
aTon 6ase (3HadeHue CX_INT paspeluaeT oCTaHOB MOHUTOPA MO UCKITYUTENBHOW CUTyauuu, a
CX_NOINT - BblHy>kgaeT MOHUTOP NEPENTM K cnepytowlen 6ase B LEnoYke, gaxe ecrnv B
coobLeHnmn Gbina obHapyXXeHa UCKNoYUTENbHAsA CUTyaUms, eCTECTBEHHO, TOMbKO €Cru
yCTaHOBMNEH BUT aBTOMATUYECKOro NPOLOITKEHNS);

- 6ut CX_SIG_MASK paspelleHus Boigadm curHansHoro npepbisaHna (3HadeHne CX _NOSIG
(vnu 0) 3anpeLwyaeT Bblgayy CUrHaNbLHOro npepbiBaHus, a s3HadyeHmne CX_SIG paspelwaet
BblAayy CUrHanbHOro npepbiBaHNa B MOMeHT _3arpy3ku_(!) koga ynpasneHus B MT).

YctaHoBrneHHble mtdeflink 3HauyeHna MoXHO nonyynTb, Bbi3BaB dyHKLMIO migetlink,
BO3BpaLLaoLLyo ABONHOE CroBO, Mnaawmne 16 paspanos KOTOPOro cogepxaTt Homep
cnepytollen 6asbl B Lenoyke, a ctapwme 16 paspsiaoB - pacLUMPEHHbIR Kog, ynpaBneHus ong
cnepyrowen 6a3bl B LIENOYKe, KOTOPbIA MOXHO NpoaHanM3mpoBaTh C MOMOLLbI KOHCTaHT
BolaeneHus nonen CX_CONT_MASK, CX_INT_MASK, CX_SIG_MASK. ®yHkuum mtdeflink n
mtgetlink paboTatoT TonbKo B TEKyLlen BbibpaHHOM 6a3e, To eCTb AN 3a4aHnsa BCEN LIENOYKM
HeobxoauMo Ans kaxaon 6asbl B Lienoyke (Ha4MHasa ¢ NepBor U KOHYas npeanocnenHen)
BbINONHUTL Napy BbidoBoB mtdefbase - mtdeflink. Jns nocneaHen 6a3bl B TMHENHON LENOYKE,
BbINONHATL BbI3oB mtdeflink He TpebyeTcs.

lMocne 3anycka cyHkumnen mtstartx, MOHUTOP BXOAUT B aKTUBHbIA PEXUM
npocnywusaHus MK. B aTom pexnme MOHUTOP NbITaeTca pacno3HaTb Bce COOOLLEHNS,
BblAaBaeMble B kaHan. YnpasneHue npu 3ToM HEMeLIEHHO BO3BpaLLaeTCcsl B NporpamMmy.
dyHKUMA mistartx He nameHsieT Tekywen BbibpaHHon 6a3sbl ana pabotel ¢ JO3Y. PacnosHas
coobLeHne, MOHUTOP 3anuckiBaeT BCe crioBa (KOMaHAHbIE, OTBETHbIE N MHOPMALMOHHBIE) B
nopsiake ux NocTynneHna B Ty 6asy, kotopas Obina ykasaHa npu ctapte MoHuTopa. [locne
npuema coobLueHns, MOHMTOP hOPMMPYET Ha 3TO COOBLLEHNE CMOBO COCTOSIHUSA. HopmManbHoe
3aBepLUeHME O3HA4YaeT, 4YTo npn obmeHe MT He oBHapyxun owmnbok, n B none cdnaros
OTBETHbIX CNOB HET YCTAHOBMNEHHbIX OUTOB. 3aBepLUEHUE C UCKMIOYUTENBHON CUTyaunen
O3Ha4vaerT, 4To Nnbo xoTs 6bl B 0gHOM 13 NpuHATBEIX OC eCcTb yCcTaHOBMNEHHbIE BMTLI B none
dnaros (4To TpebyeT NnporpaMMHON peakumun), Nnubo Bo Bpemsa obmeHa B kaHane MT
oBHapyxun owmnbky. [lanee MoHUTOp MOXET Nnbo NpoaomknTb paboTy, NMb6o OCTAaHOBUTLCS.
Mpogomkut paboTy MOHUTOP B TOM Crny4vae, ecniv B TEKYLLEM Kofe ynpasneHus obin
ycTaHoBneH 6ut asTomaTtudeckoro npogomkeHnsa CX_CONT u, nnbo B coobLueHnn He Bbino
oBHapyXeHO HMYEro, NPUBOASALLErO K UCKNIOYUTENBHON CUTYaLUN (HET HU OLUMOOK, HU
ycTaHoBneHHbIX 6uToB B OC), nnbo BO3HUKIIA UCKNIOUYUTENBHAA CUTyauuns, HO Bbin yCTaHOBNEH
ouT 3anpeTta npepbiBaHusa pabotel MoHUTOPa CX_NOINT B Tekywem koae ynpasneHus). Ecnu
MOHUTOP NpoJoskaeT paboTy, TO OH 3anucbiBaeT CNOBO COCTOAHUS COOBLLEHNS B TEKYLLYIO
cTapToByto 6asy, YuTaeT HOMep crneayLen cTapToBol 6asbl B LIEMNOYKE Y paCLUMPEHHBIN KOA,
ynpaBneHusa ons Hee, B 3TOT MOMEHT, eCfiv B 3TOM KoAe ynpaBneHnst yCTaHOBMNEH Ut
CUTrHaNbHOro NpepbiBaHUS, MOHUTOP BbipabaTbiBaeT npepbiBaHne mtintSig, a 3aTtem cHoBa
nepexoanT B akTUBHBIV pexum npocnywmnsaHna MK yxxe ¢ HoBown 6a301i B Ka4ecTBe CTapTOBONA.
B kauecTBe napameTpa npepbiBaHma mtintSig nepegaetcsa Homep Tekyllel ctapToBol 6asbl.
OcTaHaBnmMBaeTCca MOHUTOP, ECNK B TEKYLLEM KoAe ynpaBneHus 6bin copoLueH out
aBToMaTtuyeckoro npogomkeHnss CX_STOP, nnu BosHukna UCKNOYUTENBHAA CUTyauus npu
cbpowieHHoM BuTe 3anpeTa npepbiBaHus paboTtel MoHuTopa CX INT. Mpu octaHoBE MOHUTOP
He 3anucbiBaeT CrOBO COCTOsIHUS coobLeHus B 6asy. [pu aTom BeipabaTbiBaeTcs
npepbiBaHne mtintX. B kayectBe napameTpoB npepbiBaHnsa mtintX nepenatotcs Homep
nocnefHen ctapToBor 6asbl U CNOBO COCTOSAHUSI COOBLLEHUSI, 3anucaHHoro B aTy 6asy. [lanee
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nporpamMmma MoOXeT B COOTBETCTBMM C KOAOM hopmaTa coobLueHmns, bButaMmm COCTOSIHUS U KOLOM
oLMBKN, coaepKaLLMMCS B CITOBE COCTOSIHUS MPOYNTaTb C MOMOLLbIO BbI3OBOB mtgetw,
mtgetblk Bce crnosa (KC, OC n UC) coobLyeHus.

DOS
Mpwu BbI3OBE NONb3oBaTENbLCKON PYHKUMN NpepbiBaHna mtintX 6a3a, B koTopyto 6b1no
3anucaHo nocnegHee cooblleHne, CTaHOBUTCA TEKyLLEN BbiDpaHHON 6a30i.

All

Utobbl npounTaTh CrOBO COCTOSIHUS COOBLLEHNS AN TeKkyLwen BoibpaHHoW 6a3bl B TOM
crny4yae, eCcnu Ha 3TOM COOBLLEHUN MOHUTOP HE OCTAHOBUIICS M 3anucan CroBO COCTOSHUSA B
6asy, npegHasHauyeHa yHKumna migetsw.

dopmart cnoea cocTosiHMA NpMBeAeH Ha puc. 5. OHO COCTOUT U3 HECKONbKUX MONEN,
KOTOpbl€ MOXHO BbIAENUTb U NPOAHANN3npoBaThb C MOMOLLbIO KOHCTAHT:
- SX _BUS MASK - macka 6uTa, nokasbiBalOLLEro, MO KAKOW U3 NUHUI Nepeaadn NnpuHATo
coobuleHue B cuctemax ¢ pesepsuposaHuem JINN (SX_BUS_0, SX BUS_A - ocHosHas J1IMA,
SX BUS 1, SX BUS B - pesepsnas JI[N);
- SX_ME_MASK - macka 6uTta MHTErpupoBaHHOro Npu3Haka oLMOKM, 3TOT OUT MOXET BbITb
YCTaHOBIEH Aaxke B TOM Cryvae, ecnu none koga owmnbKkn He COAEPXKUT HUKAKOro Koga
owmnbku, T.e. oumnbka He NnoanagaeT HU NOA OAHY U3 XapaKTEPUCTUK, OTOBOPEHHbIX AMs1 3TOro
nons, HO TEM HE MEHee MOHUTOP Npu3Han coobLeHne oWnBoYHbIM;
- SX_SCC_MASK - macka nons koga chopmaTa coobLieHust (CM.HUXE);
- SX_K1_MASK - macka 6uTta, ykasbisatowero, 4to MT BbisiBun owmodky B nepsom KC;
- SX_K2_MASK - macka 6uTta, ykasbiBatowlero, 4to MT BbisBun oumdky Bo BTopom KC;
- SX_G1_MASK - macka buta, niguumpytoLiero obHapyxeHne npueMHUKOM yCTPOMCTBa
HenpepblBHOM reHepauumn B ocHoBHow JIMNN (Tonbko B TMKX, TMKXI);
- SX_G2_ MASK - macka 6uta, nHguumpytoLiero obHapyxeHne npueMHUKOM YCTPOMCTBA
HenpepbiBHON reHepauun B pesepsHon JIMNN (Tonbko B TMKX, TMKXI);
- SX_IB_MASK - macka 6uta, MHANLMPYIOLLEro HanM4YmMe yCTaHOBIEHHbIX pa3psaaoB B none
dnaros OC;
- SX_ERR_MASK - macka nons koga owmnbku, cogepkallero CBepHyTbI kog ownbku ot 0 o
7 (0 o3HavaeT oTcyTCcTBME OLUNOOK).

CoobLeHre cuntaeTcss HopManbHbIM TOSTLKO B TOM Criydae, ecriv paBHbl HYNO 1 6ut
NHTErpMpOBaHHOro npusHaka owmnbkmn B coobieHnn (SX_ME_MASK) n none koga owmbkum
(SX_ERR_MASK), Tak kak BO3MOXHbI cuTyaumu, korga ko owmbkn paseH Hynto (SX_NOERR),
HO BUT MHTErPUPOBAHHOIO NPU3HaKa oLWnOKKM Bee e ycTaHoBneH. Ecnn nona ERR wnn ME
cofepxaTt HeHyrneBow koA ownbku n/unu yctaHosneH out IB, To oOMeH cunTaeTca
3aBepLUEHHbIM C UCKINIOYUTENBHON cuTyaumnein. KoHcTaHTbl, Heobxoammble ANg aHanusa crosa
pesynbTaTta obmeHa:

- SX_NOERR - 0 - o6meH 3aBeplueH 6e3 omnbok;

-SX MEO -1 -owwnbka 4eTHOCTM NN OLLUMOKA MaH4YECTEPCKOro Koaa;

-SX _TOA -2 - HeBepHas naysa nepef oTBETHbIM CIOBOM (OTCYTCTBYET OTBETHOE CNOBO);
-SX TOD - 3 - HapyLueHa HeNpepbIBHOCTbL CO0bLLEHUS (OTCYTCTBYET CNOBO (CrNoBa) AaHHbIX);
- SX_ELN -4 - yucno nHcdopmaumoHHbIX cnoB 6ornbLie 3a0aHHOrO;

- SX_ERAO -5 - HeBepHbin agpec OY B OC;

- SX_ESYN -6 - owmbka Tuna CUHXpoOUMNyrbCa;

- SX _EBC -7 - kombmHaumsa Heckonbkux owmbok (B8 TMKX, TMKXI) unu sbitecHeHne (B TA,
TAI).
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Kop cbopmaTta coobLueHs MOXHO BblAENUTb C NOMOLLbio KOHCTaHTel SX_SCC_MASK.
Ecnu ero 3atem caosuHyTh Ha 10 pa3pagoB BnpaBo, NOAYyYMTCA KOA, COBNagaoWmnm ¢ Kogamm
ynpasneHusa oopmaTtom coobiueHnin ons KK, kotopble ochopmneHbl B BUAE KOHCTAHT:

- DATA_BC _RT - nepepaya aaHHblx KK-OY (dopmart 1)

- DATA BC RT_BRCST - nepegauda gaHHbix KK-OVY B rpynnosom pexume (dopmat 7)

- DATA_RT _BC - nepepaya aaHHblx OY-KK (dbopmart 2)

- DATA RT_RT - nepegaya gaHHoix OY-0OVY (cdopmart 3)

- DATA_RT_RT_BRCST - nepepaya gaHHbix OY-OY B rpynnosom pexume (popmart 8)

-CTRL_C A - komaHga ynpasneHusa popmarta KC-OC (cdopmar 4)

-CTRL_C_BRCST - KoMaHga ynpasneHus popmata KC B rpynnoBoM pexume
(cbopmart 9)

-CTRL_CD_A - komaHga ynpasneHusa popmata KC+UNC-OC (cpopmar 6)

-CTRL_CD BRCST - kKomaHga ynpaeneHusa popmata KC+UC B rpynnoBom pexmme
(dbopmat 10)

-CTRL_C_AD - komaHga ynpasneHusa popmata KC-OC+UC (cdopmar 5)

nnu

-CC_FMT _1 - nepegaya gaHHboix KK-OVY (cdbopmat 1)

-CC_FMT_2 - nepepaya aaHHblx OY-KK (dopmar 2)

-CC FMT_3 - nepegaya gaHHoix OY-0OVY (cdopmart 3)

-CC _FMT 4 - komaHaa ynpasneHua popmata KC-OC (cpopmar 4)

-CC _FMT 5 - komaHga ynpasnerusa popmata KC-OC+UC (copmar 5)

-CC_FMT_6 - komaHaa ynpasneHusa popmata KC+UNC-OC (cpopmar 6)

-CC FMT 7 - nepegaya gaHHboix KK-OVY B rpynnosom pexume (copmat 7)

-CC _FMT_8 - nepefaya gaHHoix OY-OVY B rpynnoBomM pexume (opmart 8)

-CC_FMT 9 - KomaHga ynpasnexus popmarta KC B rpynnoBom pexume
(cbopmar 9)

-CC_FMT_10 - kKomaHga ynpaeneHusa popmata KC+UC B rpynnoBom pexmme

(dbopmat 10)

[Mpn HeoBXO0AUMOCTM MOXHO NMpepBaTh LIENOYKY COoDLLEeHNI, BbI3BaB doyHKLMIO mistop.
OTa hyHKUMS HE NMEET NapamMeTPOB, a €€ BbI30B NPUBOAUT K OOHyNneHuto uta
aBTOMAaTUYECKOro NPOAOIMKEHUS AN TekyLen ctapToson 6asbl. B pesynstate MT nocne
OKOHYaHUA oTpaboTKM TeKyLero coobLeHna ocTaHaBNMBaeTCAa N, Kak 00bIYHO, hopmupyeT
npepsbiBaHne mtintX. Ho, ecnn B MOMeHT BbI3oBa mtstop B NuHUKM HeT obmeHa, To MT Tak n
OCTaHETCS B COCTOSIHUM OXMUAAHUS OKOHYaHUSA Tekywero obmeHa (KOTOpbIi eLle He Havancs).
Ecnu xxpgatb okoOHYaHUA aToro obmeHa He TpebyeTcs (Hanpumep, nporpamMmmMa AomkHa
3aBepLuMTb paboTy), TO ANA HEMELNEHHOro OCTaHOBA MOHMUTOPA MOXHO NUCNONb30BaThb
dyHKUMIO mireset.

Kpome 3apaHns curHanbHbIX NpepbiBaHU CYLLIECTBYET eLle OAUH cnocob crnexeHuns 3a
6ason, ¢ koTopon paboTtaeT B AaHHbIn MOMeHT MT. dyHkuna migetstate BosspalyaeT goriHoe
cnoBo, MnagLve 16 paspsagoB KOTOporo cogepkat Homep 6asbl, ¢ KOTOPON NPOUCXOAUT
paboTa, a cTapme 16 paspsaoB - TEKyLLEE CNOBO COCTOSHUSA, B KOTOPOM Npu HEOBXO0AUMOCTH
MOXHO NpoaHanun3npoBaTb COCTOAHWE BUTOB, MHAULMpPYLWKUX obHapyxeHne MT reHepauun B
kaHane. Bbi3oB 37Ol (byHKLMM NpUMBOAUT K cOpoCy HEOBCNYXEHHOro CUrHaNBLHOro NpepbIiBaHUS,
€CNKn OHO B 3TOT MOMEHT 6bINo, NO3TOMY COBMECTHO UCMNONb30BaTb PyHKLMIO mtgetstate n
BO3MOXHOCTb 3aaHNSA CUTHAsNbHbIX NPepbIBaHMI cnegyeT ¢ OCTOPOXKHOCTbIO.

OkoHeuYyHOe YCTPOUCTBO
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B pexume OY [JO3Y pasbusaeTcs Ha nogagpeca - ydactku anuHon 32 crnoa. Takum
obpasom, kaxxgomy nogagpecy B OY, agpecyemomMy KOHTPOMEPOM, COOTBETCTBYET CBOM
yyacTtok namsaTtu. Npn aTom pasnuyaroTca nogagpeca Ha npuem n nogagapeca Ha nepegadvy. B
ogHom OV poctynHo makcumym 30 nogagpecos (B pexume 6e3 annapatHoro 6uTa, a B pexume
C annapaTtHbIM buTtoMm - 15 nogagpeco). O6nacTu namsaT, COOTBETCTBYOLLME
Heucnonb3yembiM nogagpecam (00000 n 11111(gBONYH.)), B pasHbIX TUNax yCTPOMUCTB MOTyT
CNYXUTb ANSA XpaHeHua ¢narosbix cnos (B pexume OY c¢ pnaramn) n UC ana komaHg pexuma
ynpaeneHnus ¢ npucoeguHeHHoiMm NC. Tpebyembiii o6bem namaTtu coctaenset 2 * (30 + 2) * 32
= 2048 cnoB. Ecnu o6bem namaTu, ycTaHOBMNEHHON Ha YCTpOWCTBe, npeBbiwaeT 2K cnos
(Hanpumep, 8K = 8192 cnoB), TO BCA NamMATb 4ENUTCSA HA HECKONbKO cTpaHuy obbemom no 2K
CNoB, KOTOpble MOXHO NporpaMMHO nepekntoyaTsk. [Mpu aTom ycTponcTea NMbo aonyckarT
pasgenbHoe 3ajaHue CTpaHuubl, 4OCTYNHOW co cTopoHbl MK, 1 cTpaHuubl, 4OCTYMHOWN CO
ctopoHsbl K (ycTtpoinctea TMKX), nnbo npegycmaTpuBatloT 3agaHue O4HOW U ToM Xe paboyen
ctpanuubl kak gna MK, tak n gnsa MK (yctponctesa TMK400, RTMK400).

B pexunme OV ycTponcTeo BhipabaTbiBaeT Kak MUHUMYM ABa TUMNA NpepbIBaHUS:
npepbiBaHNe No Npuxody KoMaHabl pexuma ynpasneHus rtintCmd n npepbiBaHne no owmbke
rtintErr. MNMpepbiBaHMe NO NpMxoay KOMaHAbl pexmMa ynpasneHus BolpabaTtbiBaeTca He s
BCEX KOMaHA, a TONbKO ANs TeX, KOTopble HE MOTyT BbITh BbINOMHEHbI YCTPOWCTBOM
camocToaTenbHO. lNpepbiBaHne no ownbke BoipabaTbiBaeTCa B TOM Clyyae, ecnv yCTPONCTBO
npuHano KC, agpecyemoe gaHHomy OY, n obHapyxeHa owmbka hopmaTta coobllueHus, owmbka
MaH4YeCTepCcKoro koga unu owmbka YeTHocTu. [poynTas Npu 3TOM CNOBO COCTOSHUSA
YCTPOWCTBA, MOXHO onpeaenuTb paspsabl nocrneaHero KC, npu o6paboTke KOTOpOro BO3HUKNA
owmbka. KoHkpeTHasa npuynHa owmnbkn He onpeaensieTcs.

Mo ymonuaHuio, OY paboTatoT B pexume, B KOTOPOM KOMaHAbl npuema/nepegaydn
AaHHbIX HUKaKUX NpepbiBaHUin He Bbi3biBatoT. CTapble nnatbl (TMK400, RTMK400, TMKMPC)
He nmernun BO3MOXHOCTU hopMnpoBaTth Takne npepbiBaHnsa Boobwie. B 6Gonee HOBbIX nnaTtax
(TMKX, TMKXI, TA, TAI) eCTb BO3MOXHOCTb BKMIOYEHNSA pexmMMma (hoOpMUPOBaHUSA NpepbiBaHUN
no npuemy/nepenade aaHHbix rtintData. Ecnu npepbiaHna rtintData He ncnonbe3ytoTtcs, To Ans
onpeneneHus cakta npuema/nepenayn gaHHbix OY HeobXxoAMMO NPOM3BOAUTL NPOrPaMMHbIIA
OnpocC yCTPONCTBA, BMA KOTOPOro 3aBUCUT OT pexnma paboTtbl ycTponctea. Ecnn obpawieHms k
KOHKpeTHoMy OY A0CTaTOYHO peakun, MOXHO pekoMeHaoBaTb NMbo onpoc coctosiHus OY no
Tarmepy, NMbO ConNpoBOXAEHNE nepeaay AaHHbIX AOMNONHUTENBHOW KOMaHAOW pexuma
ynpaBneHus, KoTopasi BbI3oBeT npepbiBaHue B OV.

DOS

B kayecTBe TariMepa MOXHO UCMNOMb30BaTb NIMOO CUCTEMHbLIN TaiMep ¢ YacToTomn 18.2
"4, nnbo Tanmep, Bxogawmin B nogcuctemy Real Time Clock IBM PC AT, dyHKLMM NOALEPKKN
KOTOpOro BkntoveHbl B bubnumoteky tmkml.c.

All

Pexunmbl paboTtel OY nubo onpenensanTcs pacnankon Unm ycTaHOBKOW NepeMbIYeK Ha
yctpounctee (ans yctponcte TMK400, TMKMPC, TMKX, TMKXI), nn6o gomkHbl 3agaBatbcs
nporpammHo (ons yctponcts RTMK400, TMKX, TMKXI, TA, TAIl). NosegeHne OY
onpegenseTca KoOMOMHaUMEN U3 TPEX PEXNMOB, KOTOPbIe MOTyT ObITb pasaeribHO BKITHOYEHbI
UK BbIKIMOYEHDI:
- PEXMM MCNoNb3oBaHNA annapaTHoro outa (6ut pexuma RT_HBIT_MODE);
- pexxum paboTbl ¢ onaramu (6ut pexuma RT_FLAG_MODE);
- pexxum npuema coobuieHun ¢ rpynnosbim agpecom (6ut pexxuma RT_BRCST _MODE).

Ha yctponcteax TMKX, TMKXI| ycTaHOBKOMW NepeMblYEK 3a4aeTCH TOMbKO PEXNM
ncnonb3oBaHUs annapaTHoro buTa.
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Ha yctponcTteax, He gonyckalLwmx NporpaMMHOro 3agaHnsa pexmvos padotsl OV,
N3roTOBMTENEM YCTaHABNMBAIOTCSA PEXUMbI UCMONb30BaHNS annapaTHoro 6uta n npuema
coobueHun ¢ rpynnosbiM agpecom. [pn Heo6XxoaANMOCTN U3MEHNTL pexuMbl paboTel OV, B
3aBUCMMOCTU OT KOHKPETHOro TUna yCTPOMCTBA, MOXET noTpeboBaTbcs NMBO NnepeycTaHOBUTD,
nnbo nepenasTb NePEMbIYKN.

[ns ycTponcTB, AonycKalowmx NnporpaMMHoe 3agaHune pexnmon padotel OY,
npegHasHayeHbl pyHkumn rtdefmode u rigetmode. dyHkuna rtdefmode yctaHaBnuBaeT pexum,
3agaHHbIn komonHauuen 6utos RT_HBIT MODE, RT_FLAG_MODE n RT_BRCST_MODE,
Ans BbIBpaHHOro YCTPOWCTBA U 3anUCbIBaET €ro BO BHYTPEHHIOK NEPEMEHHYI0 ApaliBepa, a
dyHKUMA rtigetmode untaeT 3Ty nepemeHHyto. [Npu Bbizoe dyHKUun tmkeonfig B aTy
nepeMeHHyH Bceraa 3anucbiBaeTCcsa 3Ha4YeHne no yMonyaHuio
(RT_HBIT_MODE|RT_BRCST_MODE), a Bbi30B thyHKUMM rtreset npnBoanT K yCTaHOBKE
pexumoB paboTel OY B COOTBETCTBUN CO 3HAYEHUEM 3TON NEPEMEHHON.

Kpome Toro, HekoTopble ycTporictea (TMKX, TMKXI, TA, TAl) aonyckatoT HacTponkKy
pexuma npepbiaHuin OY, B YacTHOCTH, BNOKMPOBKY NPEpPbIBAHNA NO reHepaunn B KaHane,
ONOKNPOBKY NpepbiBaHUA No NpuemMy/nepeaade faHHbIX, a TakKe OTKMYEHUE NUHUK 3anpoca
npepbiBaHNA yCTPOMCTBA. [Nns ynpaBneHus Takumm yCTpoincTsamm npegHasHavyeHbl KOHCTaHTI:
- RT_GENER1_BL - pexxvum 6rnokupoBku npepbiBaHnin No reHepaumm B ocHoBHon JIMNA (Tonbko
B TMKX, TMKXI);

- RT_GENER2_BL - pexxvm 6noknpoBku npepbiBaHWin No reHepaumn B pesepsHoin J1MNN
(Toneko B TMKX, TMKXI);

- RT_DATA_BL - pexum 6nokupoBku npepbiBaHUi No npuemy/nepenade faHHbIX;

- TMK_IRQ_OFF - pexum oTKNIoYEHNS NMHAX 3anpoca NpepbiBaHNs YCTPONCTBA.

[ns HacCTpomnKkKM Takmx ycTponcTs B pexume OY npegHasHaueHbl pyHkumm rtdefirgmode u
rtgetirgmode. ®yHkuua rtdefirgmode ycTaHaBnuBaeT pexuMm, 3afaHHbI KOMOUHaunen 6uTos
RT_GENER1_BL, RT_GENER2_BL, RT_DATA BL, TMK_IRQ_OFF, ansa BeibpaHHoro
YCTPOWCTBA U 3anNUCbIBAET €ro BO BHYTPEHHIOK NEpeMEHHYI0 apariBepa, a PyHKLMS
rtgetirgmode YnTaeT aTy nepemeHHyto. [pn BbizoBe (pyHKUUM rtreset B 3Ty nepemMeHHyto Bcerga
3anucbiBaeTcsa 3HadeHue no ymonyanuio (RT_GENER1_BL|RT_GENER2_BL|RT_DATA BL),
3ajaoLlee pexmm COBMECTUMOCTU BCEX YCTPOMNCTB.

Pexnm ncnonb3oBaHnsa annapaTHoro 6uta onpegensiet, 6yaet nu OY pearmpoBaTh Ha
KOMaHHbIE CroBa TOSIbKO C YCTAHOBMEHHbIM annapaTtHbiM BUTOM UNu Ha nobble KOMaHOHbIE
cnoBa (B 3TOM cny4ae annapaTHblil 6uT pacwmpseT none nogagpeca OY n MOXeT npMHMMaThb
nobble 3HauYeHuns). Pexnm ncnonb3oBaHMsA UMM HEMCMNONb30BaHUS annapaTHoOro Guta gomkeH
6bITb ycTaHOBNEH oanHakoBo Ans Bcex OY B MK! BkrnitoueHune pexuma ucnonb3yeTcs ans
NOBbILUEHUSI HAAEXHOCTU paboThl KaHana 3a cYeT BBEAEHUS Pa3NMYUN MeXay KOMaHOHbIMU 1
OTBETHLIMU CIIOBaMM1, UMEKOLLMMWN OAUHAKOBbIN CUHXPOUMMYNbLC (annapaTHbIi BUT JomKeH
ObITb YCTAHOBMNEH B KOMaHAHOM crioBe U cOpoLLEH B OTBETHOM), U Ansi obneryeHus paboTbl
MOHUTOpA KaHana. BelkntoueHune pexnma obecneunsaeT bonbLuyto rmbKocTs agpecaunm 3a
cyeT pacwmpeHusa nons nogagpeca OY B KOMaHAHOM CrnoBe.

Pexunm npuema coobLieHun ¢ rpynnoBbIM agpecom onpeaenset, dyaget nu OY
pearnpoBaTb Ha KOMaHOHbIE crnoBa ¢ rpynnoBbiM agpecom (11111 geonyH.). Ecnu pexum
BkntoveH, OY pearnpyet kak Ha coobLieHusa ¢ agpecom atoro OV, Tak 1 Ha rpynnoBble
coobueHus. MNpu BoikNtoYeHHOM pexume OY pearnpyeT TONbKO Ha COOOLLEHNS, agpeCoBaHHbIE
HenocpeacTBeHHO emy. [Ins pasHbix OY B 04HOM KaHane MOXHO He3aBUCUMO BKIHOYATb UMK
BbIKIIOYATb 3TOT PEXUM B 3aBUCUMOCTU OT CUCTEMHbIX TPEOOBaHMIA.
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Pexunm ncnons3oBaHua pnaros onpeaenseT cnocob apbutpaxa goctyna K nogagpecam
B JO3Y mexay kaHanom u K. Mpn atom BbIBMpaeTca oanH U3 AByX BO3MOXHbIX PEXMMOB:
pexum ¢ cpnaramu unu pexum 6e3 cnaros. bonee npocTbiM ABNAETCH pexum 6e3 crnaroB; OH
MOXET NPUMEHATLCA B CUCTEMAX, rAe [ONyCTMMA NOTEPS AAHHbIX U MOBTOPHOE
nucnonb3oBaHue AaHHbIX (Hanpumep, KK cunTtbiBaeT nepuoanyeckn COCToOSHUE Kakoro-nmbo
Aatyuvka, Unu yctaHaenmBaeT COCTOsHMUE Kakoro-nubo perynatopa, npu atom KK ¢ kako-To
nepmuoanyHocTbio obpaluaetca k OY, a npoueccop MK OY B unkne ymtaeT unu obHoBnseT
AaHHble B JO3Y), nnn TouHO 3apaHee n3BeCcTHO pacnucaHue nepegay no MK. B aTom pexvnme
no no6on komaHge KK npuHaTe nnun nepepatb gaHHble OY NnpuUHUMAaET faHHble U 3anucbiBaeT
NX B yKasaHHbIN Nogagpec unn YitaeT AaHHble U3 ykasaHHoro nogagpeca u nepegaet ux 8 MK.
Pexum OY ¢ conaramu fomKeH UCNOMb30BaTbLCA B CUCTEMAX, IAe HegonycTUMa noTeps unu
NOBTOPHOE MCNOMb30BaHNE AaHHbIX, UM HEU3BECTHO 3apaHee pacnucaHne nepegad no MK. B
3TOM peXxume Ana Kaxaoro nogagpeca (nogagpeca Ha NnpueM u Ha nepeaadvy pasfenbHbl)
CYLLIECTBYET TaK Ha3blBaeMoe hraroBoe Cnoeo, onpeaensoLlee roToBHOCTb AAaHHbIX B
COOTBETCTBYOLLEM nofgaapece. dnarosble cnosa pacnonoxeHsl B IO3Y B obnactu
Heuncnonb3yemblX NoAaapecoB.

Beop yctpoiictea TMK B pexxum OY ¢ ogHOBpeMEHHbLIM COPOCOM YCTPONCTBA, a nNpu
Heo6Xo4MMOCTU U NOBTOPHASA UHULMANM3aumsa pexmma, ocyLectnseTcs yHKumMen rtreset.
Mpwn aTom ycTaHaBnuBaeTca Hynesas paboyvas ctpaHuua B O3Y.

[Ons 3apganusa agpeca OY B MK npegHasHaveHa yHkuus rtdefaddress. Ansa
onpeaeneHns yCTaHOBMEHHOro aagpeca npefHasHayvyeHa yHkuua rigetaddress, npu atom, ecnu
YCTPOMCTBO NO3BONSET onpeaenieHne yCcTaHoBNeHHOro agpeca (Hanpumep, TMK400,
RTMK400, TA, TAl), To agpec 4yMTaeTcsa U3 yCTponcTBa, a ecnu Takas BO3MOXHOCTb
OTCYTCTBYET, TO agpec YMTaeTCs N3 BHYTPEHHEN NepeMeHHON gpansepa.

Ha Bcex nnatax, kpome TMK400 n TMKMPC, OY mMoXeT 6biTb BKMIOYEHO U BbIKIIOYEHO
dyHkumen rtenable. OY BkntovaeTcs BbizoBoM rtenable(RT_ENABLE), a BeikntoyaeTtcs
BbizoBoMm rtenable(RT_DISABLE). Monyuntb Tekywee coctosHne (RT_ENABLE nnu
RT_DISABLE) moxHo yepes Bbi3oB rtenable(RT_GET_ENABLE).

YcTaHoBneH cnegyowun anroputM paboTsl yHKUMI rtreset n rtdefaddress ans scex
OY. Ecnu rtreset BbI3biBaeTcA nepebivi pa3 nocne tmkconfig unm bereset nnu mtreset, 1o
YCTPOMNCTBO nepeBoanTcs B pexum OY, HO ocTaeTcs BbIKMIOYEHHbIM Kak Nocne Bbi3oBa
rtenable(RT_DISABLE). BkntowaeTtca ycTpolcTBO TOMbKO NOCMNE 3a4aHus ero agpeca yepes
rtdefaddress. [1oBTOpHbIe BLI3OBLI rtreset He MEHSIIOT COCTOSAHUE BKMIOYEHO/BbIKMIOYEHO.

[ns Bbibopa paboyen ctpaHuupsl B [JO3Y npeaHasHaveHa dpyHkuma rtdefpage. Ecnn
YCTPOMCTBO NO3BONSAET pasfenbHo 3agasath cTpaHuly ana MK n ctpanuuy ans MK, MoxHo
nonb3oBaTbcsa pyHKUMamu rtdefpagebus, rtdefpagepc, Ho obpalleHue Kk aTUM yHKUUSM ong
YCTPONCTB, HE UMEIOLLMX TAaKON BO3MOXHOCTM, OyAeT Bbi3blBaTb OLUMOOYHYIO CUTyaLMIO.
dyHkUMA rigetmaxpage Bo3BpallaeT MakCUManbHbIA AOCTYMNHbIA HOMEpP CTpaHuLbl Ha
BbIOpaHHOM YyCTPONCTBE (HOMepa CTpaHuL, niexar B guanasoHe oT 0 4o 3TOro MakcumarbHOro
HOoMepa). Y3HaTb HOMep BbIOpaHHOW CTpaHuLbl MOXHO hyHKUMuen rtgetpage (Homepa
pasgeneHbix cTpanuy gna MK mn MK Bosspawatotcs yHkumamm rtgetpagebus u rtgetpagepc).
MMepekntoyaTb CTpaHuLUbl BO BpeMs paboTbl HEOOXOANUMO C OCTOPOXKHOCTLIO, YTOObI He
BO3HMKIIA CUTyaLUsa NEPEKIOYEeHNsa CTpaHuLpbl BO BpeMst oomeHa ¢ MK, To ecTb MOMEHT
nepekntyeHns omkeH ObiTeb CUHXpoHU3UpoBaH ¢ paboton KK. B bonblumMHCTBE cnyyaes
MOXHO (1, HABEPHOE, XXenaTenbHO) 000UTUCL PpaboToN B OOQHON CTPaHULIE.

[Ons pabotbl ¢ JO3Y nporpaMmmucTt AomKeH cHavana Bbibpatb nogagpec dyHKUMeEn
rtdefsubaddr. B npegenax ogHon ctpaHuusl Bo3aMoxeH goctyn Kk 30 nogagpecam npvema u 30
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nogagpecam nepefayun. icnonbsyemsblin guanasoH nogagpecos 3aBUCUT OT pexuma paboTbl
MK - ¢ annapaTtHbim 6utom (10000 - 11110(gBOKYH.)) nnun 6e3 annapatHoro 6uta (00001 -
11110(aBonyH.)). KOHKpETHbIN pexum 3agaeTca pacnakon Unu yCTaHOBKON NnepemMblvek Ha
YCTPOWUCTBE Unu nporpammupyeTtcsa dyHkumen rtrdefmode n BnnsieT TonbKo Ha
dyHKUMoHnpoBaHue OV (B pexume ¢ annapaTtHbiM 6utom OY He oTBeYaeT Ha KOMaHAbl C
annapatHbiM 6utom pasHbim 0). [1nsa Beibopa nogaapeca npuema unn nepegadym MoxHo
nonb3oBaTbcsa kKoHcTaHTamu RT_RECEIVE (OY npuHumaet) n RT_TRANSMIT (OY nepepaer).
dyHkumsa ridefsubaddr He npoBepsieT 3agaHHbIE NOAAAPEC N HAanNpaBneHWe nepegaydn, a
KOPPEKTUPYET UX NO YMONYaHuo, 0bHynas "nuwHne” 6utsl, NO3TOMY NPOrpaMmMUCT JOMKEH
cam cneguTtb 3a TeMm, 4Tobbl HEe 3agaBanuck "HenpaBunbHble" nogagpeca 00000(4BOMYH.)
11111(aBonyH.). Y3HaTb BblIbpaHHbIN nogaapec MOXHO dyHkumen rtgetsubaddr, ocHoBHas
obnacTb NPUMEHEHUSA KOTOPOM - NOSib3oBaTeNbCKME (hyHKLUKM 00paboTkn npepbiBaHUn. ITa
dyHKLMS BO3BpaALLaeT O4HO CNoBO, MnajLune naTb BUT KOTOPOro cogepXaT TeKyLLUA
nogagpec, a HanpaeneHue nepegayn nogagpeca sagaetcs outom "npuem/nepegaya’
KOTOpPbI 3KBUBANEHTEH TakoMy e 6uTy KC (Tak e pacnonoXxeH B CoBe U NPUHUMAET Te Xe
3HadveHus). [lna Bblaenenunsa atoro 6uta MoxHoO nonb3oBaTtbcs koHcTaHTon RT_DIR_MASK, a
nonyyeHHoe 3HayeHue 6yaet pasHo RT_RECEIVE gns nopgagpeca npuema u RT_TRANSMIT
Ans nogagpeca nepepaudn. lNocne Boibopa nogagpeca Bea padota ¢ JO3Y npoucxogut
MMEHHO B 3TOM nojagpece Ao Bblbopa Apyroro nogagpeca ¢ nomollbto rtdefsubaddr.

DOS

Mpwu BbI3OBE (hbyHKUUU tmksave gns OY Tekywmii nogagpec coxpaHaeTcs ApanBepom,
TaK 4TO NporpamMmmMncT MOXeT paboTaTb B Apyrux nogagpecax, a npu eoizoe tmkrestore
BOCCTaHaBNUBAETCS B KAYeCTBE TEKYLLEro COXpaHeHHbIN nogaapec.

All

B BbIbpaHHOM nogaapece paboTatoT coyHkUmM rtputw, rigetw ansa sanucm, YTeHUs crios B
AO3Y un dyHkumn rtputblk, rtgetblk ana 3anucn, yteHunsa 6nokos cnos B JO3Y. C nomoLbto 3TUX
dyHKUMA B BbIBpaHHOM nogagpece nepegayv nporpaMMnCT roToBUT BCKO MHAOpMaLuo ans
nepepaum B MK, a n3 BbibpaHHoro nogagpeca npuema nonyyaet nHopmaumo, NPUHATYIO N3
MK.

B pexume 6e3 hnaros nporpamMmmMa MOXeT B nobo MOMeHT obpaluatbca Kk niobomy
nogagpecy, ¢ KOTOpPbIM B 3TOT MOMEHT He BeaeT oobmeH MK. BoamoxxHbl gBa anroputma
paboTbl 6e3 hnaros, obecnevnBaoLUX paspeLlleHne KOHNUKTOB Npu AOCTyNe B OAUH TOT Xe
nogagpec MK u K. B cooTBeTCTBUM C OQHUM NporpammMa LOSIKHA onpenennTb 3aHATOCTb
BbIGpaHHoro (pyHkuuen rtdefsubaddr) nogagpeca ¢ nomoLbio dyHKUMK rtbusy,
BO3BpaLlaloLLel HyneBoe 3HaYyeHne, ecnu BblibpaHHbIVi Nogaapec cBoOOAEH, U HEHYNEBOE,
ecnu BbIbpaHHbIM nogagpec 3aHAT. [Nog 3aHATEIM NogpasymMmeBaeTca Nnogafpec, C KOTopbIM B
AaHHbIn MomeHT MK BegeT obmeH (npu 3TOM pasnuyaloTca nogagpeca npuema n nepegaym).
Ecnun nogagpec 3aHaT, TO HeobxoanMO XaaTb ero ocBoboXxaeHUs, CHoBa Bbi3biBad rtbusy, a
ecnu ceobopeH, To yepes Bpemsi He Bonee 16 mkc (npu uTeHumn) unm 20 MK (Npuy 3anucu)
nocne Bbi3oBa rtbusy nporpamma oba3aHa npounTaTh UNK 3anucaTb CNOBO AaHHbLIX U Aanee
YnTaTb UNM NUcaTb UX C LUKIIOM He bonee 20 mkc. [pyron anroputm npegycmatpmusaeTt
bnoknpoBky nogaapeca cdyHkumen rtlock. 3ta hyHKUNA MMeeT NnapamMeTphbl, Kak Yy pyHKLUK
rtdefsubaddr, n Takke octaBnseT BbibpaHHbIM yKa3aHHbI el nogagpec. OgHako, nocne
BbI3oBa rtlock, MK He OygeT nmeTb goctyna K BbibpaHHOMY nofagpecy, U Ha Bce obpalleHuns K
atomy nogagpecy OY byaet orBedate OC ¢ yctaHoBneHHbiMm 6utom BUSY "Mogcuctema
3aHaTa", a nporpaMmma MoxeT paboTaTb ¢ ONOKMpOBaHHBLIM NogaapecoM B nobom Temne B
TeyeHme nboro BpemeHu. icknoveHne npeacraBnseT TOT cnyyan, koraa rtlock Bel3biBaeTcA B
MomeHT, korga MK Beget yxxe Befget obMeH ¢ Grnokupyembim nogagpecom. B aTor cutyauum
obMeH He npepbiBaeTca, a 6noknpoBka nogagpeca 3agepKnuBaeTca 40 MOMEHTa OKOHYAHUS
obmeHa. [Ina obHapyxeHus aTon cutyaumm HeobxoaumMo ncnonb3oBaTth OYHKLUMIO rtbusy,
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KoTopas byaeT coobulaTh 0 3aHATOCTU Nofazpeca Ao okoH4YaHua obmeHa. Korga nogagpec
BbnokuposaH, rtbusy Bcerga BosspallaeT Hynesoe 3HavyeHue. [Ansa pasdnokmposku
BnoknpoBaHHOro nogaapeca MoryT ucnonb3oBaTbca yHKUMY rtunlock, rtlock, rtdefsubaddr.
Mocne cdyHkuum rtunlock Tekywmin BbiIbpaHHbIN Nogagpec 0CTaeTCA NPEXHMM, HO HU OAWH
nogaapec He 6nokupoBaH. OyHkUuA rtlock pasbnokupyeTt Tekywnin nogagpec, yctaHasnueaeT
HOBbIV nogagpec n 6nokupyet ero. PyHkumsa rtdefsubaddr pazbnokupyeTt Tekywmnin nogagpec u
yCTaHaBNMBaET HOBbIM Nogaapec, He Brnokmpys ero. B kaXabli MOMEHT BPEMEHUN MOXET ObITb
3abnokMpoBaH TONbKO OAMH Nopagpec.

Anroputm paboTbl ¢ onaramu cneayowmi. Nepegarowian CTopoHa nepes 3annchbio
AaHHbIX B [1O3Y pormkHa ydeautbes, 4To donar BeibpaHHOro nogagpeca cobpoLleH, TonbKo B
3TOM Cny4ae 3anucaTb CBOM AAaHHbIE U YyCTaHOBUTL ¢hnar nogagpeca. lNpuHumatowasa ctopoHa
nepep YteHMemM pgaHHbix n3 [JO3Y pomkHa ybeantbces, 4to ¢hnar BeibpaHHOro nogagpeca
YCTaHOBMEH, TONbKO B 3TOM Clly4ae npodnTaTb CBOM AaHHbIE U cOpocnTb donar nogagpeca.
Takum obpasom, npu nepegayve aaHHbIX U3 OY yCTPONCTBO NPOBEPSET hnaroBoe CrnoBo
afpecyemoro nogagpeca nepegayu, u, ecnu cpnar yctaHoBrneH (HOBble faHHbIE B nogagpece
rotoBbl), YntaeT gaHHole u3 1O3Y n nepenaet ux B MK, a ecnu cnar cbpolLueH (HoBble faHHble
B NoJafpece He roToBbl, YTEHME U3 nogagpeca co ctopoHbl MK 3anpeweHo), otsedaeT OC ¢
ycTaHoBneHHbIM butom BUSY "lMogcucrema 3anaTa", gaHHble n3 [JO3Y He uuMTaeT n He
nepepaet B MK. Mpu npueme gaHHbix B OY yCTPOMNCTBO NpoBepsaeT dnaroBoe CroBo
aZpecyemoro nogagpeca npuema, u ecnu dnar copolleH (NnpexHue AaHHble B nogazpece
npounTtansbl NK), npuHnmaeTt ganHble 3 MK n 3anuceisaet nx B 1O3Y, a ecnu cdnar
YCTaHOBMEH (NpeXHue faHHble B nogagpece eule He npoyutaHsl B K, 3anuck B nogagpec co
ctopoHbl MK 3anpeLueHa), npuHumaeT gaHHble n3 MK, npoBepsisi nx Ha owmnbKuM, HO He
3anucbiBaeT ux B [JO3Y, a B koHUe oTBevaeT OC ¢ yctaHoBneHHbIM 6utom BUSY
"Mopgcuctema 3anata". MNpu obpaweHum k JO3Y co ctopoHbl MK nporpamma gomxkHa cama
YuTaTb, NPOBEPATL U 3anUCkIiBaTb dhnarM B COOTBETCTBUM C ONUCAHHBIM anropuTMOM st BCEX
nogaapecos, € KOTopbiMM cobupaeTcsa paboTaTh: ycTaHaBnMBaTh NOCNE 3anucu nHdopmaumm
B NoJafpec nepeaayn Ansa paspelleHns nepegadu u xaatb copoca, cbpacbkiBatb ANng
paspeLueHmns npMema B nogaapec npuema m xgatb YCTAaHOBKU ANst YTeHMsS nHdopmaumm ns
nogagpeca. [ina sToro npegHasHadveHsbl pyHkuun rtsetflag, rtclrflag, rtgetflag. ®dyHkuus rtgetflag
NMeEeT napameTpsbl, Kak y pyHkumm rtdefsubaddr, untaet cdonarosoe cnoBo Ans 3ag4aHHOroO
nogagpeca v yctaHaBnuBaeT 3TOT NoJafpec B Ka4ecTBe TeKyLero BbidpaHHOro nogaapeca.
®yHkunn rtsetflag u rtcirflag ycranaenueatoTt n cbpacoeiatoT donar ans BblbpaHHOro paHee
nogaapeca (dpyHkumsamu rtdefsubaddr unu rtgetflag). Kpome atux dpyHkumin B gpansep
BKMtoueHbl pyHKUum rtgetflags u rtputflags, nossonstowme npountaTs 1 3anucaTtb cpasy
HeckonbKo dnaroBbix croB 1 paboTatowme ¢ bydpepHsiM maccusom B O3Y MK. Nocne BbizoBa
3TNX PYHKUMIA TEKYLLUIA BbIBpaHHLIN Nogagpec He onpeaeneH, u Heobxoanmo ero 3agaHue,
Hanpumep, dyHKumen rtdefsubaddr. ®opmaT ¢pnarosoro cnoea npuseneH Ha puc.4.

[MporpamMMuCT MeeT BO3MOXHOCTb YNpaBnaTb 3Ha4YeHueM otaensHbix out B OC, ons
yero npegHasHadeHbl pyHKUMK rtsetanswbits u rtclranswbits, nossonsawLwme yctaHaBnueaTh 1
cbpacbiBaTb onpegeneHHble 6uTel OC. C nomoLbio yHKUmMKM rtgetanswbits MoXxHO y3HaTb
Tekyllee cocTosHne aTnx 6ut. [ins Beibopa 6GUT MOXHO NONb30BaTLCA KOHCTaHTaMU:

- SREQ - 6ut "3anpoc noacuctembl Ha o6cnyxmBaHue" ycTaHaBnMBaeTCs, eCnmn NogcucTema,
nogkrnoyeHHas Kk gaHHomy OY, TpebyeT kakoro-nubo obcnyxumsaHus co ctopoHbl KK; ecrin
NPUYNH YCTAHOBKM 3TOro bmuta MOXeT OblTb HECKOSBbKO, KOHKPETHAasA NpuUYnHa AOMmKHaA ObITb
yKasaHa B BEKTOpHOM criose, koTopoe KK moxeT nonyyutb no komaHae "lepenate BeKTOpHOE
cnoso";

- BUSY - 6ut "lMoacnuctema 3aHATa" yctaHaBnNuMBaeTCs, €CNv B NOACMCTEME NPON3BOAATCS
Kakne-To AenCTBUs1, BO BpeMsi KoTopbix obMmeH ¢ MK HexxenaTteneH (Hanpumep, TecTupoBaHue
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A03Y). Npwn yctaHoBke aToro 6uta yctponcteo He BoinonHsaeT komaHg KK Ha npuem/nepenavy
AaHHbIX, oTBe4vas Tonbko OC ¢ yctaHoBneHHbIM 6utom BUSY; ecnun 6ut nporpamMmMHO He
yCTaHaBnNMBarncs, yCTPOWCTBO MOXET €ro ycTaHaBnMBaTh CAMOCTOATENbHO AN OTAENbHbIX
KOMaHz o6MeHa JaHHbIMY B COOTBETCTBUM C OMUCAHHBIMY BbILLE anroputMamMmu paboTb;

- SSFL - 6uT "HencnpaBHOCTbL NOACUCTEMBI" yCTAHABNNBAETCS, €CNN B NOACUCTEME,
nogkrnoyeHHon Kk gaHHoMy OY, obHapyXeHa kakaa-To HencnpaBHoOCTb, YTo roeopuT KK o
BO3MOXXHOW HELOCTOBEPHOCTU AAHHbIX Npu obmeHe ¢ aTum OY; BUT MOXET yCTaHaBNMBATLCA U
cbpacbiBaTbCsl TONBKO MNPOrpaMMHO;

- RTFL - 6uT "HencnpaBHOCTb TepMUHana" yctaHaBnNMBaeTCs, ecnu obHapyXeHa Kakasi-To
HeucnpaBHOCTbL B camoi ycTponctee TMK unu B gpyrom ob6opyaosaHum, cumtatoemMcs B
AaHHON cucteme vacTtbio TepMmuHana MK, yCcTponCcTBO He UMeEET BCTPOEHHbIX CPEACTB
CaMOKOHTPONs, NO3TOMY BUT MOXET yCTaHaBNMBAaTbLCS M cOpachbiBaTbCA TONLKO NPOrpaMmHo;
KK nmeeT BO3MOXHOCTb annapaTHO MackuposaTb Bblgadvy atoro 6uta 8 OC ¢ nomMoLLbo
KoMaHAa pexuma ynpasneHus "lMogasutb 6GuTt HemcnpaBHOCTM TepMuHana" n "OTMeHuTb
nogaerneHne 6uta HeMcnpaBHOCTU TepMUHaNa"; KOHKPETHbIN TUN HEUCNPABHOCTU MOXET ObITb
yKasaH B CroBe BCTPOEHHOro KoHTpons, kotopoe KK moxeT nonyynts no komange "lNepenatb
CNOBO BCTPOEHHOro KOHTpona™;

- DNBA - 6uT "'0TOBHOCTb MPUHATUS ynpaBneHus kaHanoMm" yctaHasnueaeTtca OY, ecrnv oHO B
COCTOSIHMM B N0OOON MOMEHT MPUHATL YNpaBieHNe KaHanom Ha cebs (ctatb odepeaHbIM
akTuBHbIM KK) no komaHge pexuma ynpasneHus "[JuHamudeckoe ynpaBneHue kaHanom"; ecnu
BMT NporpamMmoi He yCTaHOBIEH, TO Ha yKka3aHHyto komaHay OY otBevaet OC co cOpoLUeHHbIM
outom "MpuHATo ynpaBneHue kaHanom", To ectb nNpeanoxeHue KK npuHaTL ynpasneHue He
BbIMOSIHEHO; eCnun OUT NpeaBapuUTENBLHO YCTAHOBIEH NPOrPaMMON, TO HA yKa3aHHY KOMaHay
OY otBeyaeTt OC c ycTaHOBMNEHHbIM OUTOM "[1pMHATO ynpaBneHue kaHanom" n npogormkaeT
otBe4vaTb Takumm OC Ha Bce cnegytowme komanabl KK (oo komaHabl "AuHamnyeckoe
ynpaeneHue" 6ut B OC He ycTaHaBnMBaeTCAa JaXe Npu yCTaHOBNEHHOM nporpaMmmon dute
DNBA), npu aTom nporpaMmmHbivi copoc 6uta DNBA He npuBoauT K npekpalwieHuto Bolgayun OC
¢ yctaHoBneHHbIM 6uTom DNBA; npekpatutb Bbigavy Takux OC MoxHO nnubo Bbi3BaB (pyHKLMIO
rtreset, nnbo n3 KK komaHgon pexxuma ynpasneHus "YcTaHoBUTb MCXO4HOE cocTosiHne OVY",

[ns ycTaHoBKM unu cbpoca cpasy HECKONbKUX BUT npu Bbi3oBe yHKUMI rtsetanswbits n
rtclranswbits MOXXHO 06beaUHUTL HECKOMNBKO YKa3aHHbIX KOHCTAHT no "UJIN". YcTaHoBka unu
cbpoc BbiOpaHHbIX BUT HE BNUSIET HA YCTAHOBNIEHHOE pPaHEE COCTOSAHNE OCTallbHbIX OUT.

Urtobbl 3agath unu npountate NC ona komaHa pexuma ynpasneHns ¢ NnpucoegmHEHHbIM
NC ("MepepnaTtb BekTopHOE cnoo", "lNMepenaTb CNoBO BCTPOEHHOIO KOHTpons",
"CuHXpOHM3aUusa CO CrioBOM AaHHbIX", "BnokupoBaTb BbiOpaHHbIN NnepegaTtymk”,
"PasbnokupoBaTb BblOpaHHbIN Nepefatyuk') npegHasHayvyeHbl yHKUUN apariBepa
rtputcmddata u rtgetcmddata. Kak napameTpbl M 3agaetca komaHaa, Ans KOTOpon
Heobxoaumo 3agatb unu npountate UC n camo UC ansa dyHkumm rtputcmddata, pyHkuus
rtgetcmddata Bo3BpallaeT npounTaHHOE CNOBO B KAYECTBE pesynbrata. 3agaBaemMasi KomaHga
AOIMKHa cofepXkaTb caM Ko KoMaHAabl (Mnaglumve natb 6uT) u 6ut "npnem/nepeaaya”,
aHanorn4yHeli 6uty "npuem/nepenaya” komaHgHoro cnoea. MoOXHO UCMNONb30BaTbL KOHCTAHTLI
KOOOB KOMaHA;
CMD DYNAMIC BUS CONTROL
CMD SYNCHRONIZE
CMD TRANSMIT STATUS WORD
CMD INITIATE SELF TEST
CMD TRANSMITTER SHUTDOWN
CMD OVERRIDE TRANSMITTER SHUTDOWN
CMD_INHIBIT TERMINAL FLAG BIT
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CMD OVERRIDE INHIBIT TERMINAL FLAG BIT
CMD RESET REMOTE_TERMINAL

CMD_TRANSMIT VECTOR WORD

CMD SYNCHRONTZE WITH DATA WORD
CMD_TRANSMIT LAST COMMAND WORD
CMD_TRANSMIT BUILT IN TEST WORD

[ns onpepeneHns Tekywero coctosaHna OY mMoxHO nonb3oBaTtbes yHKUmnen rigetstate,
KoTopas Bo3BpaLlaeT cnoso coctosiHua (puc.3). Mnagwue 11 6UT cnoBa COCTOSAHUSA
oTobpaxatoT cooTBeTcTBYOWME 6UThI nocnegHero KC, obpaboTtaHHoro (nnu
obpabaTtbiBaeMoro B faHHbIn MOMeHT) OY. Kpome Toro, CrnoBo COCTOSIHUSI COAEPXKUT OUT
3aHATOCTU nogagpeca, 6ut "Owmbka npn obmeHe ¢ noacucteMon” (TONbKO B CTapbIX Nnartax
TMK400, RTMK400, TMKMPC), 6uTt "Ownbka npn odomeHe ¢ MK". but 3aHaTocTn nogagpeca
ycTaHaBnnBaeTcs B beccpnaroBom pexume, ecnv nogagpec, B KOTOPOM npoucxoaut paborta
nporpaMmmbl B AaHHbIA MOMEHT, COBNagaeT ¢ No4aApeCcoM, aApecyeMOM COOTBETCTBYHOLUMM
6utamm KC. lNosiBneHne yctaHoBneHHoro outa "Owunbka npm obmeHe ¢ nogcnctemon” Moxer
yKkasblBaTb Ha HeucnpaBHocTb ycTporcTea TMK. but "Owwnbka npu odbmeHe ¢ MK"
ycTtaHaBnmBaetcs, ecnu OY obHapyxun B agpecyeMmom eMmy coobuieHnm owmbkm oopmata nnm
koga "MaHuecTtep-2".

Kak yxe 6b1no ckaszaHo, OY cdopmupyeT npepbiBaHus rtintCmd, rtintErr n rtintData. ns
npepbiBaHus rtintCmd gpaiiBep nepenaeT B kKa4ecTBe napameTpa Koa npuwlelein kKomaHabl,
BKNovawowmnnm 5 mnagumx out cobcTtBeHHo kKomaHabl U 6uT "npuem/nepepava” KC. [ina
npepbiBaHui rtintErr apaneep nepegaeT B kKa4ecTBe napameTpa crnoBo coctosiHusa OY ¢
yCTaHOBMEHHbIM OuTOM owmbkm B MK, a no octanbHbiM BMTam cnoBa COCTOSIHUS MOXHO
onpenenuTb KoMaHay, Npu BbINOSTHEHMM KOTOPOWN obHapyxeHa owmnbka. Tak Kak B yCTponcTBax
TMK400, RTMK400, TMKMPC, TMKX, TMKXI HeT 6ycdepusauuun npepbiBaHui, npu
HenpepbIBHOM NOCTYMMAEHUU C MUHUMArbHO Nay30i KOMaHA, aApeCoBaHHbIX OAHOMY U TOMY e
OY, Bo3MOXHa cuTyauus, korga nHopmaumsa 0 COCTOSAHUU NpepbiBaHUSA LOCTYMHA ANS YTEeHUN
N3 yCTPONCTBA MeHee, YeM B TeveHune 20 mkc. Ecnu cuctema He ycnesaeT 3a 3TO BpeMS
BbI3BaTb 00paboTUmK NpepbiBaHUS ApariBepa, BO3MOXHO MOSIBIEHNE HEOLHO3HAYHOCTU Npu
obpaboTke npepbiBaHUA. OBbIYHO 3TO MOXET OblTb NPONYCK NPEPbIBAHNSA, KPOME TOro, Ha
nnatax TMK400, RTMK400, TMKMPC Bo3amoxHo dhopmupoBaHue npepbiBaHus rtintErr 6e3
yCTaHOBMNEHHOro 6uta owmnbku (6rTbl CnoBa COCTOAHNA B 3TOM cryvae cogep>kaT buTbl HOBOro
KC).

DOS

lMepepn BLI3OBOM MONb30BaTENLCKUX (PYHKLNA ApaiiBep COXpaHAET HoMep BblIGpaHHOro
YCTPOWUCTBA U TEKYLLUMIA NOoAAAPEC YCTPOMCTBA, Bbi3BaBLUErO npepbiBaHue. [pn HeobxoanmocTu
BOCCTAHOBUTb B KOHLIE NpepbIBaHUSA COCTOSAHUE YCTPONCTBA U ApaliBepa, AoMKHA ObiTb
Bbl3BaHa (byHKUMS rtrestore.

MHoroagpecHoe OY

Linux, QNX6, Windows

HaunHas ¢ Bepcun v2.00 gpaneep nogaepxmaet paboty ¢ nnatamu TX6/TE6 (MRTX,
MRTXI) B pexxume mHoroagpecHoro OY (MOY), a HauuHas ¢ Bepcum v4.00 Takke
nogaepxusaetcs pabota ¢ nnatamu TA1-PCI-32RT (MRTAI). B atom pexume Ha ogHOM
duaunyeckom yctponctee mHoroagpecHoro OY peanusytotca 4 BuptyanbHbix OY (BOY) ¢
pasHbIMU agpecamu B kaHane Ha nnatax MRTX, MRTXI unu 31 BOY ¢ pasHbiMu agpecamu B
kaHane Ha nnatax MRTAI. Ecnu 3agatb npu koHdUrypauum gpansepa gns kakoro-nmbo
ycTponcTBa pexum MOY, B cnucke yCTpONCTB fpaiBepa ByaeT Kak 3TO YCTPONCTBO C
HOMEPOM, 3a4aHHbIM B peecTpe (KoHurypaumm), Tak n 4ONOSTHATENBHO Heckonbko BOY ¢
HOMepaMu, MPUCBOEHHLIMU CaMUM ApanBEePOM.
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[Ons pabotbl ¢ MOY BBEAEHbI DYHKLMN:
TMK_DATA rtenable(TMK_DATA rtEnable);
int mrtgetmaxn();

DWORD mrtconfig(int mrtNumber);

int mrtselected();

TMK_DATA mrtgetstate();

void mrtdefbrcsubaddrO();

int mrtdefbrcpage(TMK_DATA mrtBrcPage);
TMK_DATA mrtgetbrcpage();

int mrtreset();

OcHoBHOe HasHaueHue yHKUMK rtenable - BknoyeHMe nnu BeiknoYeHne padboTbl
Tekywero BOY B MOY. OgHako ¢ HEKOTOPbIMU OrPaHUYEHUSMU 3TON PYHKLUMENR MOXHO
nonb3oBaTtbca U Ans odbiyHbIX OY. UckntodyeHne coctasnaT OY Ha nnatax TMK400 n
TMKMPC, koTopble He MOryT ObiTb BbIKNHOYEHbI 3TOW (hyHKUMen. OY BKNoYaeTcs BbI3OBOM
rtenable(RT_ENABLE), a BeikntovaeTtcs BbizoBoM rtenable(RT_DISABLE). MNonyunts Tekyllee
coctosiHue (RT_ENABLE unn RT_DISABLE) MoXxHO 4Yepes BbI30B
rtenable(RT_GET_ENABLE).

Anroputm paboTbl cpyHkUun rtreset u rtddefaddress ana BOY Takoi xe, kak 1 06blYHbIX
OY. Ecnn rtreset BbI3biBaeTcA nepebiii pa3 nocne tmkconfig unm bereset nnu mtreset, 1o
YCTPOWUCTBO nepeBoauTcs B pexum OY, HO 0CTaeTcs BbIKMIOYEHHbBIM Kak nocne Bbi3oBa
rtenable(RT_DISABLE). BkntowaeTtca ycTpolcTBO TOMbKO NOCMNE 3a4aHus ero agpeca yepes
rtdefaddress. [1oBTOpHbIe BLI3OBLI rtreset He MEHSIIOT COCTOSAHME BKMIOYEHO/BbIKMIOYEHO.

®yHKUMa mrtgetmaxn Bo3BpallaeT MakCMMarnbHbI BO3MOXHbIR Homep MOY. 3T1oT
HOMep paBeH MakCMMaribHOMY BO3MOXHOMY HOMeEpPY (hrnsnyeckoro yCcTponcTaea B gpansepe. To
eCTb ANnSa fpansepa, npegHasHavyeHHoro Ans pabotsl ¢ 8 yctponcteamu (¢ 0 no 7) mrtgetmaxn
BO3BpaTUT 7. DyHKUMA tmkgetmaxn 6e3 ckoHdurypnpoBaHHbIX B peectpe (KoHdurypawumm)
MOY paboTtaet Takxe. Mpn Hanuuum MOY pgparisep npuceouT Bxoaawmm B HUX BOY Homepa,
HaunHasa ¢ 8, a tmkgetmaxn OygeT Bo3BpaLwaTb MakCUMarbHbIA NPUCBOEHHLIN HOMep BOY. To
eCTb, ecnu byaeT ckoHdurypuposaHo ogHo MOY c¢ 4 BOY, To tmkgetmaxn BepHeT 11.

®dyHkumna mrtconfig MoxeT BbI3biBaTbcsl BMecTo tmkconfig ana MOY, ecnun nporpamma
nuweTcsa cneunansHo gna pabotel ¢ MOY. 3T1a dyHkuna koHdurypupyet uenukom MOY n Bce
BOY, Bxogsauue B Hero, Ansa paboTel ¢ npoueccoM, BbizBasLLMM mrtconfig. dyHkums mrtconfig
BO3BpaLLAeT ABOMHOE CrioBO, Mnaawme 16 61MT KOTOPOro coaepKaT HavanbHbIn Homep BOY,
npuHagnexawmx atomy MOY, a ctapwme 16 6ut - yucno BOY, npuHagnexawmx atomy MOY.
Mpn owmbke (Hanpumep, ecnu 3agaHHbIn HOMep He aBnseTcs Homepom MOY) dyHkuns
BEPHET HyNeBOE 3HaYEHNe.

BoamoxxHa paboTa ¢ MHoroagpecHsiMu OY aBymsi cnocobamu. MoxHO 3axBaTuTb caMo
MOY un Bce Bxoasilume B Hero BOY BeizoBom mrtconfig. [pyroi cnocob - He Bbi3biBaTb
mrtconfig gna MOY, a Bbi3biBaTh tmkconfig ans kaxagoro koHkpeTHoro BOY. Heobxoaumo
NOoMHUTL, 4To MOY MOXeT nmeTtb HekoTopble obwme ansa Bcex Bxoasawmx BOY pecypcsl,
Hanpumep, apdbuTtp goctyna k nogagpecy b3Y (ucnonesyetcs B yHkumax rtlock, rtunlock,
rtbusy), OuTbl ynpaenenus pexumamm pabotbl (dyHkumn rtdefmode, rtigetmode, rtdefirgmode,
rtgetirgmode), peructp annapaTtHoro cbpoca (dpyHkuuu rtreset, mrtreset). Ecnu pasHsie BOY
3axBayeHbl pasHbiMU npoueccamm Yepes tmkconfig, To BbI30B 3TUX yHKUMIA Anst ogHoro BOY,
MOXET BnuATb Ha paboTy ocTanbHbIX. PyHKUMS rireset, ecnu oHa BbizBaHa anst BOY, BbinonHUT
NOnHbI annapaTHbli cbpoc MOY Tonbko B TOM criyyae, eCnm 3axsavyeHo Tonbko aTto BOY, a
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MOY u octanbHble BOY He 3axBayeHbl HUKakum npoueccom. OyHkumnsa mrtreset BbINOMHUT
annapaTtHbin cbpoc MOY un Bcex Bxoadawmx B Hero BOY B nobom cnyyae.

3axBa4deHHble yepes mrtconfig unu tmkconfig MOY n/unn BOY Bbibupatotca ans
paboThl, Kak U paHee, pyHKumen tmkselect.

dyHkumna mrtselected nossongaeT yaHaTb HoMep BblbpaHHoro MOY gns Tekyllero
Bbl6paHHoro BOY. [1na obbivHbix OY dyHkunn tmkselected n mriselected Oyayt Bo3Bpaiwatb
OLHO 1 TO xe 3HayeHue. [Ins BOY tmkselected 6yaneTt Bo3Bpalyats Homep BOY, a mriselected -
Homep MOY.

OyHKUMa mrtreset BbINnoNHAET annapaTHbii cbpoc n nHuumanusaumo MOY un Bcex
Bxogswmx BOY.

Ons BOY u MOY He moryT BbI3biBaTbCs (pyHKLUUU bereset m mtreset, noatomy B
YHUBEpPCanbHbIX NporpaMmmax, eCrnv OHM MOryT UCNOSb30BaTbCA HA KOMMbOTEPAX C
ycTtaHoBneHHbIMKM MOY, xxenaTenbHO NpoBepATb Ko Bo3BpaTa U3 3TUX pyHKUun. [Ana
0ObIYHbIX YCTPOMCTB koA Bo3BpaTta bereset 6yaet Hynesbim. na MOY/BOY bcereset BepHeT
HEHYNEeBOW KOA OLLMOKMN.

dyHkumna mrtgetstate nossonseT npountaTh peructp criosa coctosHua MOY (cm.
TexHu4eckoe onucanue pexunma MOY). OyHkums rtgetstate, ncnonbsyemasa ons uteHus
peructpa crnoBa coctoaHna obbivHbIX OY, ana BOY npountaeT BUpTyansHOE CNoBO
COCTOSAHUSA, hOpMUPYEMOE CaMUM ApaniBEPOM.

Mo ymonuaHuio, gpansep konupyet Bce npuxoadawme 8 MOY coobLieHuns ¢ rpynnoBbim
agpecom Bo Bce BOY. OgHako, MoXxHO paboTaTb M OTAENbHO C 06NacTbio NaMaATH,
BbolaeneHHon B MOY gnsa rpynnosbix coobwenunin. B MRTX, MRTXI - 310 oTAenbHbIA nogagpec
namatn, a B MRTA, MRTAI - aTo oTaenbHasa cTpaHuua namaTu.

®dyHkumna mrtdefbresubaddrO (tonsko B MRTX, MRTXI) no3BonseT 3agaTh B kKayecTse
Tekywero nogagpeca MOY unu BOY ¢ mnagwmm Homepom nogagapec, B KOTOPbIA NPUXOaAT
BCe rpynnoBble coobLeHuns (cMm. TexHuyeckoe onucaHue pexuma MOY MRTX, MRTXI).
Heobxoanmo nomMHuTL, 4YTO gaxe ecnvu BOY ¢ mnagLumm HOMEPOM BbIKITHOYEHO, HO BKITHOYEHO
kakoe nubo apyroe B coctaBe aaHHoro MOY, To B aTOT nogagpec byayT nocTynaTh JaHHbIE OT
coobLeHunin ¢ rpynnoBbIM aapecom.

dyHkumna mrtdefbrepage (toneko 8 MRTA, MRTAI) nossonsieT BbibpaTh B KA4ecTBe
TekyLen ctpaHuubl BOY cTpaHuuy rpynnoBbix coobueHunii (annapaTtHo sensowytocs BOY ¢
agpecom 31). Xota pyHKUNA MMEeET napameTp - HOMEp CTpaHuLbl, B JAHHOW BEpCUn gpansepa
MOXHO yKasblBaTb Tonbko 0 B kayecTBe napameTtpa. PyHkuuna mrtgetbrcpage nossonseT ysHaTb
TEKYLLIMA HOMEP CTPaHMLbl FPynnoBbIX COOBLLEHNI, KOTOPLIN Takke Bcerga 0 B AaHHON Bepcun.
dyHKUMA rtigetpage no3BonseT onpeaenuTb, ABNAETCS N Tekylas BbibpaHHas cTpaHuua
OObIYHON CTpaHULEN NN CTPAHULEN AN rpynnoBbiX coobweHnin. Ecnn pesynbTar rigetpage
MeHbLLEe Unu paBeH pesynbTaTy rtgetmaxpage, 1o BblibpaHa 0OblvHaA cTpaHuua. NHave
pesynbTar rtgetpage 6onblie, 4em pesynbTaT rtgetmaxpage, n pakTmyeckm OH paBeH
rtgetmaxpage() + 1 + mrtgetbrcpage().
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NMPUNOXEHUE
PucyHku n Ttabnuubl

Mpn onucaHnm nonen bopmaToB CNOB B CKOOKaX AaHbl ONPeAENEHHbIE KOHCTAHTHI,
KOTOPbIMU MOXHO MOMNb30BaTLCA AN BblAENEHUS ONUCbIBAaEMbIX NOMEN.

dopmaTbl COOBLLEHNI C yKa3aHMEM
pasmelleHunsa coobieHuns MK B 6aze JO3Y KK
npu anvHe maccuea 32 cnosa.

CMemeHre B ’ OO‘ 01 ‘02 ‘ ‘ . ’ ’ 32’ 33 ’34 ‘35 ‘ ‘ - ‘ ’ 63
Base:

KK-0Y (d.1) | kc |uc |uc | .. .. [wmuc|wuc]|oc|

OY-KK (d.2) | kc |oc |uc [uc | .. .. |wuc|wnc|

oy-0Y (d.3) |[kc1|rc2|oc2|uc [muc | .. .. [ wmc | wuc|ocl]

KC-0C (9.4)

KC-OC+UC (®.5) | KC | oc | uc |

KC+MC-0C (®.6) | KC [ mc | oc |

KK-OYrp. (0.7) [ KC |mc |uc | .. . |wuc | wnc|

oy-0¥rp. (¢.8) [KCl|kc2|oc2|nuc [muc | .. .. | wuc | uc|

KCrp. (®.9)
KC+UCTp. ($.10)

dopmatbl KK-OY, OY-KK, OY-0OY, KK-OYrp., OY-OVYrp. asnswTca popmaTamm nepegaymu
AaHHbIX, a hopmaTbl KC-OC, KC-OC+UC, KC+NC-OC, KCrp., KC+UCrp. - dopmaTamn pexnma
ynpaBneHus.

MPUMEYAHUE. UC B pexumax OY-KK, OY-0OY, KC-OC+NC n OC Bo BCeEX pexnmax
3anucbiBatotca B [JO3Y nocne 3anycka obmeHa.

Puc.1.
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®OPMATHI CJIOB MK.

KomaungHoe cisoso (KC)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
- ———
fom e e e fom e +
| ADR 'K B | SA/CI

ADR - none agpeca agpecyemoro OY:
00000-11110 - apgpec OY;
11111(31) - rpynnoBou agpec;
K - 6uT "npuem/nepegada”, ykasoiaet Ha gencraeus OVY:
0 - OY npuHumaeTt nHpopmaumio (RT_RECEIVE),
1 - OY nepepaet nHgpopmauuio (RT_TRANSMIT);
B - annapaTtHbIn 6UT:
0/1 - ctapwuin 6uT nogagpeca B pexume 6e3 annapatHoro 6uTta,
1 - B pexxume ¢ annapaTtHbiM 6utom (HBIT _MASK);
SA/CI - nogagpec/pexum ynpasneHusa (Bmecte ¢ 6utom B):
00000, 11111 - 3agaeT komaHay pexuma ynpasneHus B none N/COP B pexunme 6e3
annapatHoro 6uTa,
11111 - 3apgaeT komaHgy pexuma ynpasneHua B none N/COP B pexume ¢ annapaTHbIM
6utom (Cl_MASK),
00001-11110 - 3agaeT nogaapec B pexume 6e3 annapatHoro ouTta,
10000-11110 - 3apgaeT nogagpec B pexmme ¢ annapaTtHbiM OUTOM;
N/COP - yncno nHcdopMaLMOHHbIX CroB/KOA, KOMaHAbI:
00000 - 32 cnosa B pexume nepenayvv gaHHbIX,
00001-11111 - 1-31 cnoBoO B pexume nepenayun AaHHbIX,
00000-11111 - Kog KOMaHAbI B peXUMe ynpaBrieHus.

MudopMaumoHHoe cjyoro (MC)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
i e e e e e e e

OrBeTHOe cJjoBo (0OC)

15 14 13 12 11 10 09 08 07 O6 05 04 03 02 01 00
- ———
fom fo—t fo—t——t——f——t——+
| ADR ‘A /B |C X X X E |F |G |H |

ADR - none agpeca OVY otBeTusLuero OY:
00000-11110 - apgpec OY (ADDR_MASK);
A - 6uT owmbkmn coobueHna (ERROR_MASK);
B - annapatHbin 6ut (HBIT_MASK);
C - 6uT "3anpoc obcnyxusaHusa nogcuctemso!” (SREQ_MASK);
XXX - peseps (000) (NULL_MASK);
D - 6ut "lMpuHara rpynnoBasa komaHga" (BRCST_MASK);
E - 6ut "Mogcncrema 3aHata" (BUSY MASK);
F - 6ut "HeucnpasHocTb nogcucrems!” (SSFL_MASK);
G - out "lMpuHaTo ynpaeneHne kaHanom" (DNBA MASK);
H - 6ut "HencnpasHocTb TepmuHana" (RTFL_MASK);

Puc.2.
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®opmat cnosa cocTosiHuA OY.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
-ttt -+t -4+ -+
| X |EM | X |ER |BP |T/R| SA/CI | N/COP
-ttt -+t -4+ -+

Fmm Vemmm e +
Paspanel nocjenHero KOMaHIOHOTO cJjiosa MK

NMPUMEYAHWE: cnoso coctosaHna OY BoaBpawjaeTca yHkumen rigetstate, a takke
nepenaeTcs B KayecTse napameTpa npepbiBaHun rtintErr, rtintData.

T/R - paspsg "npuem/nepenaya” nocnegHero KC (RT_DIR_MASK);

SA/CI - paspsagpbl nogagpec/pexum ynpasnenus nocnegHero KC (SUBADDR_MASK,
Cl_MASK);

N/COP - paspsagbl uncno cnoe/kog komangsl nocnegHero KC (NWORS MASK,
CMD_MASK);

BP - 6uT 3aHsaTOCTU BbIBpaAHHOrO Nogagpeca B pexuve 6e3 hnaros yctaHaBnmMBaeTCs, €Cnu
BblOpaHHbIN Nnogagpec BeAeT B AaHHbI MOMEHT obmeH ¢ MK

ER - 6ut "Owunbka obmeHa ¢ nogcnctemon”, yctaHoBka 3Toro Guta MoXeT yKkasbiBaTb Ha
HeucrnpaBHOCTb B YCTPOMUCTBE (3TOT OUT MOXET yCTaHaBNMBaTbLCA ToNbKo B nnatax TMK400,
RTMK400, TMKMPC);

EM - 6uTt "Owmbka coobeHna MK" yctaHaBnuBaeTcs, ecnu B agpecyeMoM gaHHomy OY
coobueHumn obHapyxeHa owmnbka hopmaTta coobLlueHuns, omnbka MaHYECTEPCKOro Koga unm
owmbka yetHocTn (RT_ERROR_MASK).

Puc.3.

dopmat dnarosoro criosa OVY.

15 14 13 12 11 10 09 08 07 0Oe 05 04 03 02 01 00
+--—-+--—-+-—+--—-+--—-+-——+-—-—+-—-—+-——4+-—+-——F-——F———F—-——F—-——F-———+
'FILG} X | X | X | X |T/R}| SA | N
+--—-+--—-+-—+--—-+--—-+-——+-—-—+-—-—+-——4+-—+-——F-——F———F—-——F—-——F-———+

- V-—————————————————= +
Paspans KOMaHIOHOT'O CJIOBa

MPUMEYAHWE: npu 3anucn cpnarosoro cnoea B [JO3Y ¢ nomoLybio doyHKumn rtputflags
HeobxoauMMo 3agaBaTh TONbKO cam ouT conara FLG, a npu aHannse npovnTaHHbIX YHKLMSMN
rtgetflag, rtgetflags conaroBbix cnoB MmoxHO ncnonesoBath U nons T/R, SA, N, koTopble
3anonHATCA YCTPOMWCTBOM Npu n3ameHeHmn cpnaroeoro cnosa npu oomeHe ¢ MK. Hanpumep,
MOXHO y3HaTb KOHKPETHOE YMCNO CMNoB, NpUHATOe/nepeaaHHoe B/U3 4aHHOro nogaapeca.
dyHkuna rtsetflag sanuceiBaeT B donarosoe crnoBo koHCTaHTy 8000(wecTH.), a dpyHkuus rtelrflag
- koHcTaHTy 0000.

T/R - paspsg "npuem/nepepaya” KC (RT_DIR_MASK);

SA/CI - paspsagpbl nogagpeca KC (SUBADDR _MASK);

N/COP - paspsagbl yucna cnos KC (NWORS_MASK);

FLG - 6ut donara rotoBHocTtu garHblx (RT_FLAG, RT_FLAG_MASK).

Puc.4.
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dopmart cnosa coctosiHusa coobueHus (MT).

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
e T B R e S e e s it At
' BUS |ME | SCC ‘K1 K2 | X | X |Gl /G2 |IB | ERR l
e T B R e S e e s it At

MPUMEYAHUE: cnoBo cocTtossHna cooblueHna MT BosBpallaetca dyHkumnen migetsw
ANnsa Tekylwlen BoiOpaHHON 6a3bl, a Takke nepefaeTcsa B Ka4eCcTBe napamMmeTpa npepbiBaHUNA
mtintX gna nocnegHero NPpUHATOro coobLEeHNs (CNOBO COCTOAHMSA, NepeaaBaemMoe npu
OCTaHOBE MOHUTOpPA, B JaNbHENLLIEM HEBO3MOXHO Nony4nTb oyHKUMen mtgetsw).

BUS - 6ut Homepa JIMNN, no koTopor npuHaTo coobieHune (SX_BUS_MASK);

ME - 6uT MHTErpnpoBaHHOro npuaHaka owmndkm B coobeHmnmn (SX_ME_MASK);

SCC - none koaa coopmaTta coobLueHus, npu ero casure Ha 10 paspsnoB BNpaBo coBnagaeT
¢ kogom ynpaeneHus KK (SX_SCC_MASK);

K1 - 6uT npusHaka owmbku B nepsom KC (SX_K1_MASK);

K2 - 6uT npusHaka owmbkn Bo BTopom KC (SX K2 MASK);

G1 - 6uT npusHaka obHapyxeHusa reHepauumn B ocHoBHou JIMNMU TMKX (SX_G1_MASK);

G2 - 6yt npusHaka obHapyxeHus reHepauum B pesepaHon JIMN TMKX (SX_G2_MASK);

IB - 6uT npusHaka ycTtaHoBneHHbIX 6uToB B none ¢naros nodoro OC (SX_IB_MASK);

ERR - none koga owmbkun coobieHms (SX _ERR _MASK).

Puc.5.
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00000,11111

Koguposka nona SA/Cl B komaHgax MK. Tabnuua 1.

i [IpM3HAK SBanMcM KOMAHIOH B I[IOJE UMCJa CJHOB. I[[pM OCTAasbHBIX
|KO@Dax B IIOJIe UMCJla CJIOB 3alucaHa pPas3MepHOCTh IIepeCh—

| JJaeMoT0 MacCHBa HaHHHX oT onHoro (00001) mo TpuauaTu
roByx (00000) .

00001 \Ilomangpec. OmnpemnenseTcsa alpeC BBOIOMMBEX WMJM BhIABAEMBIX
... | IaHHEIX BHYTPU TepMHUHAaJa.
11110 !

e —————— e
Koaupoeka nona N/COP B komaHgax MK. Tabnuua 2.

o= e o o i

! Kom N/COP | OYHKUUN : Bur | [Iprcoe- | BO3MOX—

| | | "npueM/ | OMHEHME |HOCTL

i i |nepenava” ) nc | IpMMEeHEe —

| | | | | HUA TPYI-

| | | | | IOBOM

! ! ! ! ! KOMaH OB

F—————_— e o - f———————

| Komannwel pexmMa ynparJgeHusa odopmaTa KC-0C

e e o - f———————

00000 | InHaMmMueckoe yIpaBJIeHUe ! 1 ! - ! -

i 00001 | CHHXpOHU3aLNSA ! 1 ! - : +

00010 i IlepegaTb OTBETHOE CJOBO ! 1 ! - ! -

i 00011 i HauaThs CaMOKOHTPOJb ! 1 ! - : +

00100 | BlIOKMpOBAaThL IepenaTuurk ! 1 ! - : +

i 00101 | Pa3BJIOKMPOBATE [IepenaTunk ! 1 ! - : +

00110 i TlomaBuTe OUT diara TepMuHala 1 ! - : +

i 00111 . OTMEeHUTE [DOIAaBJIeHMe OuTa : 1 ! - : +

! | brara TepMmMHaIa ! ! !

' 01000 'YCTaHOBUTEL MCXOIOHOE COCTOS— | 1 ! - : +

I | HMe Oy I I I

i 01001 | Pesepn | 1 | - | -

| | | | |

e . 1 l 1 1

01111 | Peseps : 1 : - : -

o e o - i

: KoMaHmOel pexuma yhnpaBjeHnsa dopmaToB KC+UC-OC m KC-OC+UC

o e o o i

10000 [lepemaTs BEeKTOPHOE CJIOBO ! 1 ! + : -

110001 | CunxpoHusauusa c MC ! 0 : + : +

10010 | [lepemaTe HOoOCJeNHee KOMAHIHOE | 1 ! + : -

i | CTIOBO | | i

V10011 i [lepemaThs CJIOBO BCTPOEHHOTO ! 1 ! + : -

! | KOHTPOJNA ! ! !

i 10100 | BIOKMpOBATEL BHIOPAHHEIM Tepe-— | 0 ! + : +

I | DATYNK I I I

i 10101 | Pa30JIOKMPOBATEL BHOpPAaHHBIM ! 0 ! + : +

| | IepenaTumrk : : |

i 10110 | Pesepn ! X ! + : -

| | | | |

I . I 1 1 I

Po11111 | Peseps | X | + i -

o e o o i

[IPUMEYAHUE . X - NpoM3BOJILHOE 3HaueHUe Oura.
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Mpu bopmuposaHum komaHg B KK 1 nx obpabotke B OY HeobxoauMO yunTbiBaTh
cocTosiHue buta "npuem/nepegavda”. [Jpansep Bcerga obpabartbiBaeT KOMaHObl Kak crnoBa
CoCToSILLME U3 caMOoro Koga koMmaHabl (Mnaawwme 5 6ut) u 6uta "npnem/nepeanada”. Hmxe
NpUBELEHO ONMUCAHME KOMaHA, 1 OCODEHHOCTEN UX peanu3auumn Ha yctporicteax TMK.

Komangb! "CunxpoHnsayus” n "CuHxpoHn3aumus co CrioBOM aHHbIX" NpegHa3HauYeH bl
ANS ocyuwecTBNeHNa cMHxpoHusaumm pabotsl KK n OY.

KomaHpa "lNepenatb BEKTOpHOE CrNoOBO" cBA3aHa ¢ BUToOM 3anpoca Ha obcnyxmBaHue B
OC u ucnonb3yeTcs Anga onpeaeneHns suaa obcnyXxmBaHus, ecnv y TepMmuHana nmeeTcs
Bbonee ogHoro Buaa 3anpoca Ha obcnyxusaHue. lNporpamma OY gomkHa npeaBapuTeEnbHO
3aaTb BEKTOPHOE CroBo Yepes yHKumto rtputcmddata.

KomaHga "lpnHaTh ynpasneHue kaHanom" ("[duHamuyeckoe ynpasneHue") npegnaraet
OY cratb HoBbIM KK, npuHsaB ynpaeneHune kaHanom. Ecnu OY B cocTosiHUM 3To caenaTthb, TO
OHO gomkHO oTBeTUTb OC ¢ ycTaHOBMNEHHBIM BUTOM "T1PUHATO ynpaBneHue kaHanom".
Mporpamma OY, cnocobHasa nepeBecTn ycTponcTeo B pexum KK n ganee ynpaBnate kaHanom,
AOJKHA NpeaBapuTenbHO yCTaHOBUTE yHKumen rtsetanswbits(DNBA) 6ut "lM0ToB NpuHATL
ynpasneHue kaHanoM". [locne nony4yeHns ykasaHHon komaHabl Takoe OY cTaHeT
yctaHaBnmaTtb B kaxxgom OC 6uT "[puHaTo ynpaBneHue kaHanom". Ecnn no kakon-nnbo
NpUYMHEe HeobXoAMMO NPOJOIKMUTL paboTy B pexume OVY, To AN npekpalleHns Bblgayn
yctaHoBneHHoro 6uta B OC nporpamma OVY gormkHa nHuumanuauposatb OY cyHkumnen rtreset.
[na oTmeHbl genctena komaHabl camum KK MoXHO ucnons3oBaTtb KOMaHAgy "YCTaHOBUTL
ncxopgHoe coctosiHne OY".

KomaHpa "YcTtaHoBUTb ucxogHoe coctosaHue OY" moxeTt ucnonb3oBatbes KK ansa
MHULUManu3auum BelbpaHHoro OY. [laHHaa koMaHA4a BbINOMHAETCS YCTPOWCTBOM annapaTtHo. Ha
yctponcteax TMK400, RTMK400, TMKMPC, TMKX, TMKXI komaHga He Bbi3biBaeT
npepbiBaHUA, a Ha ycTporncTteax TA, TAl komaHaa Bhi3biBaeT npepbiBaHue B K. B
MHoroagpecHbix OY n BO3MOXHbIX ByayLumx peanusaumax OY gaHHaa KomaHga MOXeT
BbI3bIBaTb NpepbiBaHUE.

KomaHpa "lNepepatb nocnegHee KoMaHAHOe CroBO" NO3BONSAET ONpenenuTb nocnegHee
poctoBepHoe KC, npuHATyo 1 BoinonHeHHyto OY fo gaHHoM komaHgbl. OHa HEe M3MeHseT
6uToB oTBeTHOro cnosa OVY, 4To NO3BONSIET UCNOMNb30BaTh €€ B onepauunsax no obHapyXeHMHo 1
ncnpaeneHunto ownbok, He Bnusst Ha OC, 4To morno 66l BHECTU HOBbIE OWMOKK. [JaHHas
KOMaHa BbIMOMHAETCS YCTPOWNCTBOM annapaTHO U He Bbi3biBaeT npepbiBaHus B MK.

KomaHpaa "lNepepatb oTBETHOE CNoBo" Takke He nameHsiet 6utos OC u nossonseT
NONy4YnMTb KOHTpONNepy 06HOBNEHHbIE AaHHbIE O NpoxoxaeHun nHpopmaumm no MK n 06
obopyaoBaHuK, BNUSIIOLWLEM Ha nepegavy nHgpopmauuun. [laHHas KomaHga BbINOMHAETCS
YCTPOMCTBOM annapaTHo 1 He Bbi3biBaeT npepbiaHna K.

Mo komaHae "HavyaTb caMOKOHTPONL" OCYLLECTBSETCH NpoBepKa annapaTtyphbl
TepmuHana OY. Cioga BkntovaeTcs cama yctponctso TMK un apyroe obopynosaHue, KoTopoe B
AAHHON CUCTEME MOXET cYMTaThCAa YacTbio TepMmuHana MK. Ota komaHaa MoXeT ObITb
ncnonb3oBaHa Kak Npy MHUUManusauum CUCTEMbI, Tak U B NpoLedypax BOCCTAHOBMNEHMS nocne
oTkasa MK. YCTpPOMNCTBO HE COAEPXUT BCTPOEHHbIX CPEACTB CAMOKOHTPOSIS, MO3TOMY
yKasaHHasi KOMaH4a AOMKHA BbINOMHATLCS NporpaMMHO. Nocne BbINOMHEHUSI CAMOKOHTPOIS
nporpamma QY npu oBHapyXeHUN HENCNPABHOCTU AOSMKHA YCTAHOBUTbL BbI3OBOM
rtsetanswbits(RTFL) 6ut OC "HeucnpasHocTb TepmuHana", a BbisoBoM rtputcmddata 3agatb
CNOBO BCTPOEHHOIO KOHTPONA.
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KomaHpa "lopgaButb 6uT chnara TepmmnHana” ncnonb3yeTcsa Ans yCTaHOBKN
cootBeTcTBytowero 6uta OC B cocTosiHME "NcnpaBHO", HE3AaBMCUMO OT AENCTBUTENBHOIO
cocTosiHus agpecyemoro OY. 3To no3sonseT npegoTBpaTUTL NOBTOPSAOLLMECH NPepbIBaHUSA B
cucteme o6paboTkm omMbOK N BOCCTAHOBIEHMS, KOraa oTkas obHapy»XeH n cuctema
npeobpasoBaHa. Bbigaya aTon koMaHabl 6NokMpyeT nepegady nocneayroLmx coobLueHnin ob
owmbke, KOTopble AOIMKHbI ObINN Bbl BO3HUKHYTb NPU UCNONb30BaHUN NpU3HaKa
HencnpaBHOCTU TepMUHana B kaxgom nocnegytowem OC. [laHHaa koMaHAa BbINONHAETCS
YCTPOMCTBOM annapaTHo 1 He Bbi3biBaeT npepbisaHna B K.

Mo komaHae "OTMeHnTb NogasneHne buta dnara TepmmHana” cHAMaeTcs AencTeme
BnoknpoBku, paspeLuas buUTy npusHaka HeucrnpaBHocTU TepMmuHana B OC oTobpaxaTb
AENCTBUTENBHOE COCTOSAHNE TepMUHana. [laHHas KoMaH4a BbINONHAETCHA YCTPOUCTBOM
annapaTHO 1 He BbiI3biBaeT npepbiBaHus B K.

Komangb! "brnioknpoBatb nepegatyuk” n "PasbnoknpoBaTb nepegaTyuk’ UCNONb3yTCS B
cucTtemax ¢ ABoiHbIM pesepsupoBanuem JIMNU. MNMonyuune Takyto komangy no ogHou JIMA, OY
BnoknpyeT unu cHuMmaeT Bnoknposky nepegatyuka gpyrom JINU. OTBeTHOE CnNoBo nepepaeTcs
B KK yepes nuHuio, no KoTopoun noctynuna komaHga. [JaHHble KoMaHAbl BbINOSTHATCSA
YCTPOMCTBOM annapaTHO U He Bbi3biBatoT npepbiBaHus B K. MNpu BbINoONHEHUN KOMaH,
hopmMmpyeTCs BHYTPUNNATHbIA curHan GrokMpoBK/ NepeaaTynka pe3epBHOro KaHana, Kotopbii
AOIMKEH nofaBaTbCa Ha BXo OBNOKMPOBKM COOTBETCTBYIOLLEN MUKPOCXEMbI NepeaaTyumka.

Mo komaHAae "lMepenaTtb crnoBo BCTpoeHHoro koHTponsa" OY oteevaeT OC ¢
NPUCOEANHEHHbIM CITOBOM LaHHbIX, KOTOPOE ABNSAETCS KOAOM pe3yrnbTaTa BCTPOEHHOro
KoHTpons. 3Ta komaHga nossonset KK nonyunts nHdopmMaumio 0 BO3MOXHOW NpUYUHE
HeucnpasHocTu OY. KomaHga He aonmkHa Ncnonb3oBaTbCs AN nonyyYyeHnst ntHopmaumm o
HeucrnpaBHOCTU nogcuctemsl. JaHHasa komaHga obbivHo ncnonbsyetca KK, ecnn B8 OC
NnosiBNAETCA YCTAHOBMNEHHbIA 6uT "HeuncnpasHocTb TepmmHana”. Camo crioBo BCTPOEHHOro
KOHTpOIS AOMKHO ObITb NpeaBapuTenbHO 3agaHo nporpammort OY ¢ NoMoLbio yHKLMN
rtputcmddata.

(c) BAO "OnekTpoHHas komnaHua “3nkyc”, 1995,2012.
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