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PykoBoacTBO nporpammucTa
No UCNONIb30BaHUIO:
ApanBepHon 6uonuotekn TMKLL4 v7.xx (DOS),
aApanBepa SYS tmk1553b.sys v4.xx (Windows NT 4.0),
apanBepa WDM 1553bwdm.sys v4.xx (Windows 98/ME/2000/XP/Vista/7),
moaynsa apanBepa tmk1553b.ko v4.xx (Linux kernel 2.2/2.4/2.6/3.0),
aaMmuHucTpartopa pecypca tmk1553b v4.xx (QNX 6.x).

PykoBoacTBO nporpammucTa
No UCNONIb30BaHUIO:
aApanBepa WDM ezusb.sys n gpanBepHbix 6ubnuotexk DLL
USB_TA DRV.dIl, USB_TA_VC2.dll v1.x (Windows 98/ME/2000/XP/Vista/7),
moaynsa gpanBepa tmk1553busb.ko vi.xx (Linux kernel 2.4/2.6/3.0)
ana moayns TA1-USB.

OcHOBHbIe cBeaeHUA.

TepmuHan mynbstunnekcHoro kaHana (TMK) no FTOCT P 52070-2003 (TOCT 26765.52-
87, MIL-STD-1553B) moxeT paboTaTb B O4HOM 13 TPEX PEXUMOB: KOHTponnep kaHana (KK),
OKOHe4Hoe ycTponcTtso (OY) unu monntop (MT). PaHee pa3paboTaHHble yCTpONCTBa
nogaepxusatoT paboty Tonbko B pexumax KK n OY. bonee coBpeMeHHble Takke MoryT
paboTaTtb B pexume MT. Bbibop pexmma ocywectenseTca nporpammHo. ObMeH faHHbIMM C
KaHanom npoucxogut yepes apyxnoptosoe bygepHoe O3Y (AO3Y, b3Y), goctyn kK kKOTOpomy
BO3MOXeEH Kak co cTopoHbl 1K, Tak n co cTopoHbl MynbTunnekcHoro kaHana (MK). Pexum
ncnonb3oBaHus B MK annapaTHoro 6uta, B 3aBMCUMOCTM OT TUMNa YCTPOMCTBA, MOXET
3agaBaTbCAa NMBO pacnankon/yCTaHOBKOWM NEPEMbIYKN Ha yCTPOMCTBE MO0 NpOrpaMmHo;
3afaHune pexnma BnmseT ToNbKo Ha padoTty OY n MT (B pexume ¢ annapaTHbiM 6utom OY He
BocnpuHumaeT komaHnapbl KK, B KOTOpbix annapaTHbii 6uT paseH 0).

Bce gpariBepa npegoctaBnsaioT NporpaMmMuUCTy eauHbin nHTepdenc (xoTs, HebonbLune
pasnuuusa anga pasHoix OC Bce xe cywecTBytoT) ans paboTbl ¢ pasHbiMu Tunamm TMK un
no3sonseT o6onTucbk 6€3 HenocpeaCTBEHHOMO NPOrpaMMMPOBaHNSA YCTPOMCTB Ha YPOBHE
perncTpoB. ATO AaeT BO3MOXHOCTb NUCaTb NPaKTUYECKM YHUBEPCarbHbIE NPOrpaMmsbl, He
3aBuCALLME OT TUMa NPUMEHSEMON NNaThl (3a UCKNIOYEHMEM TEX CryvaeB, Korga UCNosb3yrTcs
Kakne-nnbo yHuKanbHble 0COOEHHOCTU BbIBpaHHOro TMna nnart).

DOS

MporpammHbiv apaneep DOS Huskoro ypoHs TMKLL4 v7.xx peann3oBaH B BUae
6ubnuotekn dpyHkumn ana a3eikoB C/C++. Bo3amMoXXHO ncnonb3oBaHne mogenen namstm ot
TINY no LARGE. MNMpegnouytutensHon moaensto namatn siensietca LARGE, Tak kak Bce
BbI30Bbl DYHKLUMI OpariBepa NPOn3BOAATCS Mo npasunamM MMeHHO 3aTon mogenu. [ina moaenu
namatm HUGE ob6bekTHbIN chan 6GubnuoTtekn gomkeH OblTb NepekoMnunmpoBaH!

Linux

OcHoBon gpansepa tmk1553b nnat TepmmHanos MynbTUNNEKCHOro kaHana anga Linux
asnaetca moaynb apaneepa tmk1553b.ko (ana TA1-USB - tmk1553busb.ko). Moaynb gomkeH
ObITb 3arpyXeH ¢ 3agaHnemM HeobxoanMbIX NapamMeTpoB KomaHaom insmod 1 cosgaH dann
yctpowncTsa /dev/tmk1553b (gna TA1-USB - /dev/tmk1553busb0.../dev/tmk1553busb7)
KomaHngon mknod B coOTBETCTBUK C (hannom readme.



OauH mogynb ApanBepa ynpasnseT Bcemu yctponctsamu TMK, ycTaHOBNEHHbIMUY B
koMmnbtoTep. [pn aTOM KaxabiM OTAESbHBIM YCTPOMCTBOM B KaXAblh MOMEHT BPEMEHN MOXET
ynpaBnaTb TOMbKO OAUH NPOLECC, 3axXxBaTMBLLMIA YCTPONCTBO BbI30BOM tmkconfig.

QNX6

OcHoBou gparieepa tmk1553b nnat TepMnHanoB MynbTUNNEKCHoro kaHana ans QNX6
aBnaeTca agMmumHucTpaTtop pecypca tmk1553b. AoMuHMCcTpaTop pecypca A0SmKeH ObiTb
3anyLieH ¢ 3agaHnemM HeobxoanMbIX MapamMeTpoB B COOTBETCTBMM C dhannom readme.txt.

OauH agMmuHucTpaTop pecypca ynpaenseTt Bcemu yctponctsammn TMK,
YCTaHOBJIIEHHLIMW B KOMMbIOTEP. [1pn 3TOM KaxabIM OTAENbHbIM YCTPONCTBOM B KaX bW
MOMEHT BPEMEHN MOXET YNpaBnsaTb TONbKO OANH NPOLECC, 3aXBaTUBLLMA YCTPONCTBO BbI3OBOM
tmkconfig.

Windows NT 4.0

OcHoBon gpansepa TMK1553B nnat TepmmHanoB MynbTUNNEKCHOro KaHana gns
Microsoft Windows NT 4.0 asnsaetcsa gpavieep tmk1553b.sys. ®ann tmk1553b.sys gomxeH
Haxogutbes B aupektopumn $(WINDIR)\system32\drivers. YcTaHoBKa 1 3anyck apariBepa
BbINOJSTHAOTCSA BPY4YHYIO B COOTBETCTBUM C (hbarnom readwin.txt.

OpawvH gpanBep ynpasnseT sBcemu yctponcteamun TMK, ycTaHOBNEHHBIMU B KOMMNbIOTEP,
KOHpurypaums yctponcts xpaHutcs B peectpe Windows NT 4.0. Mpu aTom Kaxabim
OTAENbHbIM YCTPOMCTBOM B KaXXAbli MOMEHT BPEMEHN MOXET yNpaBnsTb ToNbko ogmH Win32
npouecc, 3axBaTUBLLMIA YCTPOUCTBO BbI3oBOM tmkconfig.

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

OcHoBou gpaneepa TMK1553B nnaTt TepMmHanoB MyrnbTUMNSIEKCHOrO KaHana ang
Microsoft Windows 98/ME/2000/XP/Vista/7 asnaetca gpansep 1553bwdm.sys (ans TA1-USB -
apansep ezusb.sys n 6ubnmnotekn cpyHkunn USB_TA_DRV.dIl n USB_TA_VC2.dll). ®ann
1553bwdm.sys (ezusb.sys) gomkeH Haxoautbcsa B anpektopun $(WINDIR)\system32\drivers.
YcTaHoBKa gparieepa BbinonHsaeTcsa cpeactsamm Windows B COOTBETCTBMU C DaANIOM
readme.ixt. YcTaHOBRNEHHbIN ApanBep 3anyckaeTcss aBTomaTudeckum npu ctapte Windows.

Ona TA1-USB 6ubnunotekn oyHkuun USB_TA _DRV.dIl v USB_TA VC2.dIl gomkHbl
HaxoOuTbCS B nanke pabo4yero npoekTa.

[ns kaxxgoro yCTaHOBIEHHOro B KOMMbIOTEP YCTPOMCTBA CO34aETCH YHUKanbHOe
CMMBOIbHOE UMS, K KOTOPOMY MMeeT AO0CTYN TOMbKO OAMH NPOLECC, 3aXBaTUBLLMIN YCTPOWUCTBO
BblI3oBOM tmkconfig.

All

Bce gpaviBepa nogaepxmBaroT cregyowme TUnbl YyCTPOUCTB:
- TMK400 - HepeaepBupoBaHHbii TMK, IO3Y 8Kx16 (128 6a3 B pexume KK, 4 ctpaHuubl B
pexume QY), ogHoBpemMeHHoe nepekntoveHme ctpanmy ana MK u MK B pexume QY,
nporpammHoe 3agaHue agpeca OY B MK, BO3MOXHO YTEHME U3 YCTPOMCTBA YCTAHOBIIEHHOIO
agpeca OY B MK;
- TMKMPC - HepesepBupoBaHHbin TMK, JO3Y 2Kx16 (32 6a3bl B pexxume KK, 1 cTpaHmua B
pexume OY), HEBO3MOXHO NporpamMHoe 3agaHue u onpeaenexHne agpeca OY B MK (agpec
3agaeTcs nepeMbldKamun Ha YCTPOWCTBE), NnaTa BbinonHeHa B ctaHgapTe MicroPC dunpmbl
Octagon Systems;
- RTMK400 - pesepsupoBaHHbin TMK, IO3Y 2Kx16 Ha cTtapbix nnatax (32 6a3bl B pexume KK,
1 cTpaHuua B pexume OY), nnmn 8Kx16 Ha HoBbIx nnaTtax (128 6a3 B pexume KK, 4 ctpaHuubl B
pexume QY), ogHoBpemMeHHoe nepekntodeHune ctpanuy, ana MK u MK B pexxume OY,



BO3MOXHOCTb paboTbl MO OAHOM M3 ABYX NUHWUIA Nepeaayvm nHgopmMaumm (OCHOBHOW Unn
pes3epBHON), NporpaMmHoe 3agaHue agpeca OY B MK, BO3MOXHO YTeHME N3 yCTPONCTBA
yctaHoBneHHoro agpeca OY B MK, nporpammHoe 3agaHue pexmmoB pabotel OY
(ncnonb3oBaHue annapatHoro 6uta B MK, pexxum paboTsl ¢ hnaramu unu 6e3 ¢pnaros,
ncnonb3oBaHue koMaHA ¢ rpynnoson agpecauuen B MK);

- TMKX - pesepBupoBaHHbii TMK ¢ pexxumom MT, JO3Y 8Kx16 Ha cTapbix nnatax TX1-PC
(128 6a3 B pexxumax KK n MT, 4 ctpaHuupl B pexume OY) unu 2Kx16 Ha ctapbix nnatax TX1-
MP, TX1-104 n Ha nnatax AMKO (32 6a3bl B pexume KK n MT, 1 ctpaHuua B pexume OY) nnu
16Kx16 (256 6a3 B pexxumax KK n MT, 8 ctpaHuy, B pexume OY) Ha BCcex nocnegHnx nnatax
cepun TX1, TX6, TE1, TE6, BO3MOXHOCTb paboTbl MO OOHOM U3 ABYX NMMHUIN nepegayvn
NHopmauumn (OCHOBHOM UM pe3epBHON), pasaenbHoe nepekntodeHne ctpanny agns MK n MK s
pexxunme OY, nporpammHoe 3agaHune agpeca OY B MK; kK nnatam aToro Tmna oTHOCATCS BCe
nnatel TX/TE ¢ wunHon ISA, nmetome eanHbin NporpaMmMHbIA MHTEPdENC 1 pasnuyatoLmecs
TONBbKO KOHCTPYKTUBHbLIM UCNONTHEHNEM U 06beMoM ycTaHoBrieHHoro O3Y (06bem
ycTaHoBrieHHoro O3Y onpefenaeTcs apanBepoM aBTOMaTUYECKM MNPy Bbi30Be (PYHKLNN
tmkconfig): TX1-PC, TX6-PC, TX1-MP, TX1-104, TE1-PC, TE1-104, TX1-B, AMKO;

- TMKXI - ananor nnat TMKX, Ho anga wuHbl PCI, O3Y 16Kx16 (256 6a3 B pexumax KK n
MT, 8 ctpaHuu B pexxume QY); k nnatam aToro Tmna otHocatca nnatel TE1-PCI, TE6-PCI, TE1-
PCI2, TE6-PCI2, TE1-3U-CPCI, TE1-6U-CPCl;

- MRTX (kpome DOS) - pesepsupoBaHHbii TMK Ha 6a3e TMKX (nnatbl cepun TX6/TEG) B
pexume Tonbko MHoroagpecHoro OY (4 OY);

- MRTXI (kpome DOS) - pesepsupoBaHHbii TMK Ha 6a3e TMKXI (nnatbl cepun TX6/TEG) B
pexume Tonbko MHoroagpecHoro OY (4 OY);

- TA - pesepBupoBaHHbin TMK ¢ pexxumom MT, IO3Y 64Kx16 (1024 6a3bl B pexume KK, 512
6a3 B pexume MT, 1 ctpaHuua B pexume OY), BO3MOXHOCTb paboTbl MO OAHOW N3 ABYX JIMHUN
nepegayn nHgopmaumm (OCHOBHOW U pe3epBHON), NporpaMmmHoe 3agaHune agpeca OY B MK;
K nnaTam 3TOoro Tuna oTHocaTcs Bce nnatbl TA1 ¢ wmnHom ISA, nmeowmne egnHbln
NPOrpaMmMHbIN MHTEPENC 1 pasnuyaoLLMecs TONbKO KOHCTPYKTUBHbLIM ucnonHeHnem: TA1-PC,
TA1-MP, TA1-104, MIMN-ISA, - n mukpomogynun TAM1; K 3TOMY Xe TUMy OTHOCSATCHA U MOGYMN C
nHrepcercom USB - TA1-USB;

- TAl - ananor nnat TA, Ho Ansa wuHel PCl, JO3Y 64Kx16 (1024 6a3bl B pexume KK, 512 6a3 B
pexume MT, 1 ctpaHuua B pexume QY); kK nnatam 3Toro Tuna otHocaTcs nnatel TA1-PCl,
TA1-PCl4, TA1-104PCI, TA1-PMC2, TA1-3U-CPCI, TA1-6U-CPCl;

- MRTA (kpome DOS) - pesepsupoBaHHbii TMK Ha 6a3e TA B pexxume MHoroagpecHoro OY
(32 QY), OO3Y 256Kx16, ¢ wurHom ISA; bmsmyeckn nnaT Takoro Tvna He CyLLEeCTBYET;

- MRTAI (kpome DOS) - pesepsupoBaHHbii TMK Ha 6a3e TAI B pexxume MHoroagpecHoro OY
(32 QY), OO3Y 256Kx16, ¢ wuHomn PCI; k nnatam Takoro tnna otHocatca TA1-PCI-32RT.

Hpansep nogaepxunsaeTt paboTy ¢ HeCKoNbKMMU unsndeckmumm yctporncteamm TMK
ogHoBpemeHHOo. KonnyecTBo nogaepXnBaemMbix yCTPONCTB 3a4aeTcst NPy KOMNUIALMA
apansepa: 4 ana DOS, 8 gns Linux/QNX6/Windows (B npuHUune, BO3MOXHa nocTaBka
ApanBepa Ton e Bepcun gnsa paboTbl C APYrMM KOSIMYEeCTBOM YCTPOUCTB). Ecnn Ha pearnbHoON
nnaTte HaxoguTcs HeCKomnbKo ycTponcTts (Hanpumep, TE1-PCI2, TX1-PC-2 cogepxat no gea
yctpowncTea, TA1-PCl4 - 0o yeTbipex yCTPOWUCTB), TO Kaxaasn Takasi nnata NoHMMaeTCs Kak
Heckonbko TMK. PacnonoxeHHble Ha ogHoM nnaTte pasnuyHble oumsmyeckne TMK abcontoTHO
He3aBUCKMMBbI OpYr OT Apyra n npu paboTe HUKaK He BNUSAKOT APYr Ha Agpyra.

YctponcTtea Ha USB HymepytoTcs gononHntensHo k ocHoBHbIM ISA/PCI ycTponcTeam,
yCTaHOBMEHHbIM BHYTpK KOMMNbloTepa. Yncno yctponcts Ha USB Takke moxeT 6biTb Ao 8. Npu
paboTe ¢ ApanBepPOM HYXXHO YYNTbIBaTb HyMepaLmio YCTPOUCTB NPY BbIMOMHEHNN DYHKLNN
TmkOpen(). 3Ta pyHKunA B Havane onpegenseT konuyecTBo gocTtynHblx ISA/PCI yctponcTs,
noaaepXxuBaemMbix apanBepom. 3aTeM onpeaenseTcs Hanm4yme noakniyeHHbix USB
ycTponcTs. Hanpumep, npu yctaHoBneHHon B komnbtotepe nnate TA1-PCl n nogkntovyeHHOM



mogyne TA1-USB, Hymepaums USB ycTtponcts HauHeTcsa ¢ Homepa 1 B Windows 1 ¢ Homepa 8
B Linux. Mpwu otcytcTBMmM yctaHoBneHHbix ISA/PCI nnat ¢ gpansepom 1553bwdm.sys B
Windows n oTcyTcTBMM 3arpyxeHHoro apaveepa tmk1553b.ko B Linux Hymepauusa ycTponcTs
TA1-USB HauHeTcs ¢ 0.

Bce ogHoBpemeHHO paboTatowme TMK MoryT ObiTb pasHbiX TUMOB Y HAXOAUTLCA B
nobom pexume - KK, MT nnm OY. CmeHa pexunma TMK Takke MOXET npomcxoanTb
HEe3aBMCUMO 1 B N0O6ON MOMEHT BPEMEHN.

Kpome TOro, onga nogaepxkn pexmma MHoroagpecHoix OY BeeaeHbl BupTyanbHble TMK.
BuptyanbHble TMK peanusytotcsa Ha 6a3e cneymnanbHbix omsmyeckux TMK, nogaepxmsaroLmnx
pexum MHoroagpecHbix QY. 310 Bce nnatbl cepun TX6/TEB, a Takke nnata TA1-PCI-32RT.
OcHoBHas ocobeHHOCTb BUpTYyanbHbix TMK B TOM, 4TO HECKONbKO BUPTYanbHbiXx TMK
peanun3oBaHbl Ha ©6ase ogHoro un Toro xe dusndeckoro TMK. Mo aTon npuynHe, ectb
HeKoTopble orpaHn4eHns no pabote ¢ Takumm TMK, n cywecTByeT onpeaeneHHoe
B3anMOBMsaHNE paboTbl kaxaoro BupTyansHoro TMK Ha cBoux cocefien No poauTensCckomy
dusumyeckomy TMK. Hanpumep, nporpaMMHOe U3MEHEHUE KaKoro-To pexuma B O4HOM U3
BUpTyanbHbiX TMK MOXeET NPUBECTM K TaKUM XE U3MEHEHMUSIM Y BCEX BUPTYasbHbIX COCEQHMUX
TMK. BupTyanbHble TMK moryT paboTaTb Tonbko B pexume OY. Ecnu dmsnveckmin TMK
CKOH(pMrypupoBaH ansa paboTbl B pexmnme mHoroagpecHoro OY, oH yxe He MoxeT paboTaTb B
ctaHgapTHbix pexumax KK, OY, MT. Nomumo cpumsnuecknx TMK, gparisepa Windows
noaaepxueatoT gononHutensHo o 31 BuptyanbHbix TMK, a gpareepa Linux n QNX6 - go 23
BUpTYyansHbix TMK.

KoHdpurypauma yctponctea gnst paboTbl B Ka4ecTBe CTaH4apTHOro hun3nyeckoro
KK/OY/MT unu Heckonbknx BupTyanbHblix OY ocyLlecTBnseTcs BpyYHY npu
KOHGUrypmpoBaHun gpansepoB B onepaunoHHblix cuctemax Windows, Linux, QNX6 nnu
3anycKoMm COOTBETCTBYHOLLEN NporpaMmbl 3arpy3yunka nnat B DOS. O1a koHurypauus He
MOXET OblTb M3MEHEHA NPOrpaMmMHO Yepes3 NHTepdenc NporpaMmMnMpoBaHns apaneepa.

DOS

[pavBep nporpaMMHO HacTpamBaeTCs Ha KOHKPETHYI KOH(Urypaumo NCnonb3yemblX
TMK B INK (Tunbl TMK, ncnonb3dyemble agpeca nopToB BBOAA/BLIBOAA M NIMHUN NPEpPbIBAHUN).
BmecTe ¢ gparnBepom noctaenseTca dann tmkinit.c ¢ pyHKUMaMKU, NO3BONSOWUMY 3a4aTb
KOHourypaumio apaveepa u3 TEKCTOBOro dparmna KoHurypaumm.

[panBep He no3BongdeT pa3fnendtb npepbiBaHUs C APYrMMU nNporpammMmamm, TO eCTb,
ecnu yctporcteo TMK Ha wuHe PCIl pasgensieT cBoe npepbiBaHWE C Kakon-nmbo gpyrom
nnaTton, n agpaneep Apyron nnatbl 06CnyxmnBan ee npepbiBaHNs, TO NOCMe Bbi3oBa (PyHKLUMM
tmkconfig yyxne npepbiBaHuA He ByayT TpaHCAIMPOBATLCA B NpeablayLLmnin o6paboTymK.

Linux, QNX6, Windows

HpanBep HacTpamnBaeTca Ha KOHurypaumo ncnonbdyemolx TMK B K aBTOMaTndeckm
NI BPYYHYIO NpK 3anycke gparveepa. [Nporpamma MOXeT NuLlb onpeaenuTb CMCOK JOCTYMNHbIX
YCTPOMWCTB N UCMOSb30BaTh BCE UMW YaCcTb U3 HUX.

MoaknioueHue apariBepa B nporpaMmmax

DOS
[nsa ncnonb3oBaHna gpaneepa Heobxoanmo ampekTueon #include BknOUNTL B TEKCT
nporpaMmmbl 3aronoBoYHbIN dann tmkll4.h

#include "tmk1l14.h"



Mpu paboTe B uHTerpuposaHHoun cpeae (IDE) Heobxogmmo ncnonb3oBaTb hann npoekta
(.prj) ¢ nogkniodeHHbIM B HeM apanesepoM tmkll4.obj. MNpn paboTe n3 KOMaHOHOW CTPOKK
Heo6xo4MMO yKasbiBaTb ApaviBEP B ONUUN JIMHKEPY.

Linux
[nsa paboTtbl ¢ gpanBepomM HEOH6XOANMO C NMOMOLLIbIO ANPEKTUBBI

#include "ltmk.c"

NOAKMNIOYMTb B TEKCT NporpamMmebl Ha s3bike C/C++ cbann Itmk.c, cogepxawmm onpegeneHms
BCeX KOHCTaHT u oyHkumn API gpaneepa tmk1553b.

Onsa nopoepxkn TA1-USB (ogHoBpemeHHO ¢ ycTponcteamu ISA/PCI) dawnn ltmk.c
AosmkeH 6paTtbca u3 komnnekta gpaveepa Linux TA1-USB.

QNX6
[nsa paboTtbl ¢ ApanBepomM HEOHXOANMO C MOMOLLIbIO ANPEKTUBBI

#include "gnx6tmk.c"

NOAKMNIOYMTb B TEKCT NporpamMmsbl Ha s3bike C/C++ chann gnxétmk.c, cogepkawini
onpeaeneHnst Bcex KOHCTaHT n pyHkumn AP| gpansepa tmk1553b.

Windows NT 4.0
[nsa paboTtbl ¢ gpanBepom HEOH6XOAMMO C NOMOLLLI ANPEKTUBBI

#include "ntmk.c"

NOAKIOYUTL B TEKCT Nporpammbl Ha sa3bike C/C++ dhann ntmk.c, coaepxawuin onpegeneHms
BCEX KOHCTaHT u pyHkum APl gpansepa tmk1553b.sys.

Windows 98/ME/2000/XP/Vista/7
[nsa paboTtbl ¢ ApanBepomM HEOH6XOANMO C NMOMOLLIbIO ANPEKTUBBI

#include "WDMTMKv2.cpp"

NOAKMIOYMTb B TEKCT nporpamMmmsbl Ha s3bike C/C++ cdpann WDMTMKv2.cpp, coaepxaiymm
onpeaeneHnst Bcex KOHCTaHT n pyHkumni API gpansepa 1553bwdm.sys.

Onsa nopgoepxkn TA1-USB (ogHoBpemeHHo ¢ yctponctBamu ISA/PCI) dann
WDMTMKv2.cpp gomkeH 6patbca u3 komnnekta gpansepa Windows TA1-USB.
HononnutensHo ana TA1-USB Heob6xoanmo 6ubnmotekun doyHkumn USB_TA DRV.dIl n
USB_TA VC2.dll pasmecTtuTb B nanke pabo4ero npoekra.

Hauano v 3aBepweHne paboTbl C ApanBepom

DOS
[paliBep uenvkom BCcTpanBaeTcs B NporpaMMy rnosib3oBaTens n He TpebyeT Bbi3oBa
cneumanbHbIX OYHKUMIA ANS Havana v 3aBepLueHnsi paboTbl.

Linux, QNX6, Windows



[panBep sBnseTca YacTbio onepaumoHHON CUCTEMbI, U NporpamMma, Ansd nonyyvyeHus
AocTyna K annapartype, ynpasnsemMon gpansepom, JOMKHa NCNONb30BaTb cneunarbHble
dyHKUMN NS HaYana n OKOHYaHWSA B3aUMOAENCTBUSA C ApaniBEPOM.

Linux
HauunHaTtb paboTy ¢ gpansepom Heobxoammo ¢ BbizoBa yHKumn TmkOpen:

int TmkOpen () ;

KOTopas OTKpbIBaeT dpans yCTpoMCTBa U NPOM3BOANT HaYanbHy HacTpouky. [Npu ycnewHom
3aBepLUeHMM PYHKUUA BO3BpaLlaeT HyrieBoe 3HavyeHue. [1pn HEBO3MOXHOCTU OTKPbITb
ApanBep BbI30BOM Open BO3BpaLLaeTCs Kog OLMOKM.

MNocne okoHuyaHus paboTbl ¢ tmk1553b gomkHa BbidbiBaTbCs dyHKUMA TmkClose:

void TmkClose () ;

QNX6
HauunHaTtb paboTy ¢ gpansepom Heobxoammo ¢ BbizoBa yHKumn TmkOpen:

DWORD TmkOpen () ;

KOTopas OTKpbIBaeT dpans yCTpoMCTBa U NPOM3BOANT HaYanbHy HacTpouky. [Npu ycnewHom
3aBepLUeHMM PYHKUUA BO3BpaLLaeT HyfieBoe 3HaYeHue.

Mocne okoH4YaHus paboTbl ¢ tmk1553b gomkHa Bei3biBaTbes yHKUmMA TmkClose:

void TmkClose () ;

Windows NT 4.0
HauunHaTtb paboTy ¢ gparnBepom Heobxoammo ¢ BbizoBa yHKumn TmkOpen:

DWORD TmkOpen () ;

KOTopasi AMHaMUYECKM 3arpy>kaeT apansep B NaMsiTb U NPOU3BOANT €ro HayarbHY HACTPOWKY.
Mpwn ycnelwHom 3aBeplieHnn yHKUNA BO3BpaLLaeT HyreBoe 3HavyeHue. [1pn HeBO3MOXHOCTHU
3arpy3uTb gpansep BbidoBoMm CreateFile Bo3BpallaeTca kog owmnbKn, NonyyYeHHbI BbI30BOM
GetlLastError.

MNocne okoHuyaHus paboTbl ¢ tmk1553b gomkHa Bbi3biBaTbCs dyHKUMA TmkClose:

void TmkClose () ;

Windows 98/ME/2000/XP/Vista/7
HauunHatb paboTy ¢ gpansepom Heobxoammo ¢ BbizoBa yHKumm TmkOpen:

DWORD TmkOpen () ;

KOoTopas AMHaMUYeCKM 3arpy>aeT Apansep B NnaMsiTb U NMPOU3BOANT €ro HayaribHY HAaCTPOWKY.
Mpun ycnelwHom 3aBepLueHnn yHKUNSA BO3BpaLLaeT HyrneBoe 3HavyeHune. [py HEBO3MOXHOCTH
3arpy3uTb gpansep BbidoBom CreateFile Bo3Bpaluaetca koa 1.

MNocne okoH4yaHus paboTbl ¢ 1553bwdm gomkHa Bbi3biBaTbCs dyHKUMA TmkClose:



void TmkClose () ;

®yHKLMM 06Lero HasHa4YeHus

Kaxpgoe ycTponcTBo, ynpasndemMmoe gpansepom, umeeT cBon Homep oT 0 go
MaKCMManbHOro 3Ha4eHus, nogaepXxmBaemoro gpansepom (anga gpansepa DOS atot
Anana3soH paseH 0 - 3, ansa octanbHbIx gpansepos 0 - 7). DyHkuusa tmkgetmaxn Bosspawyaet
yKa3aHHOEe MaKCcMMarnbHOE 3Ha4YeHne, SABMAILLEECS KOHCTAHTON A4S JaHHOro Apansepa.

B Hauane paboTbl nporpamme Heo6xoaNMMO NepeyncnuTb YCTPOMCTBA, C KOTOPbLIMKU OHa
cobupaetca pabotaTtb, a B DOS ewe n 3agaTtb nx koHdurypaumto B MNK. 310 genaetcs ¢
nomoLbio yHKumm tmkeonfig, Bbi3biBaeMow OTAENbHO AN KaXaoro U3 yCTpOMCTB.

DOS

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

®PyHKLMA CTaBUT B COOTBETCTBME HOMEPY YCTPOMCTBA OnpeaerneHHbIN TUMn yCTponCTBa,
ncnonb3yemble agpeca nopToB BBoaa/BbiBoga MK u ncnonbayemble nuHmMm npepbiBaHmi. Mpu
BbINOSIHEHUWN 3TOM PYHKUUKN ApariBep HacTpanmBaeTcsa Ha paboTy C ykasdaHHbIM TUNOM
YCTPOMWCTBA, a NpepbiBaHUs C 3a4aHHbIMM HOMEPaMK NepexBaTbiBaOTCA ApaniBEPOM U
pa3MackupyoTcs.

Linux, QNX6
int tmkconfig(int tmkNumber) ;

Ecnn yctponcTBo ¢ 3agaHHbIM HOMEPOM yKa3aHOo Npu 3arnycke gpamseepa u ¢
YCTPOMCTBOM K 3TOMY MOMEHTY He paboTaeT HM OAMH NpoLecc, TO PyHKUNSA 3akpennseT aTo
YyCTPOWCTBO 3a Bbi3BaBLNM tmkconfig npoueccom, 1 B ganbHenWwem 3ToT npouecc nonyvaet
NCKNIOYNTENBHBLIN JOCTYN K ycTponcTay. Mpn aToM dyHKumsa tmkeonfig Bo3BpalyaeT Hynesoe
3Ha4veHue. Ecnn yCTponcTBO yke 3akpensieHo 3a KakuM-nmbo npoueccom unm Boobule He
3aZaHo npwu 3anycke gpareepa, TO BO3BpaLlaeTCs HeHYNeBOW Koa OLUNOKW.

Windows
int tmkconfig(int tmkNumber) ;

Ecnn yctponcteo ¢ 3agaHHbIM HOMepoM onncaHo B peectpe Windows 1 ¢ ycTponcTeom
K 9TOMy MOMEHTY He paboTaeT HM OA4MH NpoLece, TO PYHKUMS 3aKpennseT 370 YCTPOUCTBO 3a
Bbi3BaBLLUMM tmkconfig npoueccom, 1 B anbHeNLWeM 3TOT NpoLecc NonyvYaeT UCKNIoYUTENbHBIN
pocTtyn K yctponctsy. Npu atom dyHKums tmkconfig Bo3BpaluaeT Hynesoe 3HaveHue. Ecnu
YCTPOWCTBO yXe 3aKpensneHo 3a Kakum-nMbo npoueccom nnm BoobLe He onmMcaHo B peecTpe,
TO BO3BpaLLaeTcs HeHyrneBown KO4 OLINBKN.

All
Mporpamma (npouecc) ocBoboxagaeT YyCTPOUCTBA, C KOTOPbIMU 3akOHYeHa paboTa, yepes
BbI30B (pyHKUMK tmkdone:

int tmkdone (int tmkNumber) ;



B kauecTBe napameTpa MOXHO 3agaBaTtb JIMOGO HOMEpP KOHKPETHOro yCTPONCTBa, NMbo
koHcTaHTy ALL_TMKS - npu aTom ocBoboXxaatoTcs Bce yCTPONCTBA, 3afaHHble paHee B
tmkconfig. B DOS tmkdone npuBoguT Takke K BOCCTAHOBMEHWIO COCTOSAHUIA NepexBaYeHHbIX
NpepbIBAHUIA N NX MACKMPOBAHMUIO.

Bce cdyHkunmn gpansepa, paboTtatowme ¢ otaenbHbIMU ycTponcTBaMmm (kpome tmkconfig
n tmkdone), ncnonb3yloT NOHATME TeKyLLEero BbiIGpaHHOro YCTPOMCTBA, TO €CTb B CINUCKE NX
napameTpoB OTCYTCTBYEeT HOMEpP YCTPONCTBA, A5 KOTOPOro Bbi3biBaeTcs yHKUmMs. [ns
BblibOpa TekyLlero ycTtponcTea ncnonb3dyetcsa pyHkuna tmkselect, a ona onpegeneHns Homepa
BblGpaHHOro yctponctea - pyHkumna tmkselected. dyHkumnen tmkselected, Hanpumep, MOXHO
nonb3oBaTbcAa BHYTpu ogHoro DOS obpaboTyumka npepbiBaHUI OT HECKOSTbKUX YCTPOMCTB ANd
onpeaenieHnst yCTponcTBa - UICTOYHUKA npepbiBaHus. PyHkumna tmkconfig Takke octasnsier
BblOpaHHbIM TO YCTPOMCTBO, AN KOTOPOro Bbi3biBanack. [10aToMy, B criy4ae npumeHeHus
€ANHCTBEHHOro YCTPOMCTBA, ero HoMmep (ntodon ot 0 4O MakcMMarnbHOro) 3agaeTcsa ogvH pas
npwv BbidoBe tmkconfig. [1na HECKONbKMX YCTPONCTB NOTPeByeTCs MX NepeKritoyeHne ¢
nomoubto tmkselect. Mpn 3TOM COCTOSAHME HEBBLIBPAHHBLIX YCTPONCTB HE U3MEHSIETCS.

Pexum KK, OY nnn MT gns BeiOpaHHOro yctponctea 3agaetcs oyHKUunamm bereset,
rtreset unu mtreset, cootBeTCTBEHHO. DTU PYHKUMM BO3BpaLLatoT 0 B cnyyae ycnewHoro
3aBepLueHus n 3HavyeHme TMK_BAD FUNC, ecnu BbibpaHHOE YyCTPOMCTBO HE NoAAEpPXKMBaET
paboTy B 3agaHHOM pexume. OyHKumna tmkgetmode no3sonseT onpegennTb pexum
BbIGpaHHOro yCTPOMCTBa M Bo3BpaLLaeT oaHo 3 Tpex 3HadveHnn: BC_MODE - pexum KK,
RT_MODE - pexum OY, MT_MODE - pexxum MT, UNDEFINED_MODE - pexum ycTponctea He
Obin onpegeneH.

Onsa yctponcte TA, TAl, MRTA, MRTAI MoXxHO HacTpamBaTb TauMayT OXnaaHus
OTBETHOro cnosa. [1na atoro BBegeHa pyHkums tmktimeout. B kayectBe napameTtpa 3agaetcsa
nnbo Tpebyemoe 3HayeHne TanmayTta B MKc, nnbo koHctaHta GET_TIMEOUT gns uteHuns
Tekywero 3HavyeHus. Ecnun 3agaHo 3HayeHne TanmayTa, gpansep npeobpasyeT ero kK oqHoOMy
13 annapaTHO NoaAepXXMBaeMbiX 3HAYEHNIN, HE MeHbLUe 3agaHHOro. PyHKUMSA Bo3BpaLlaeT
Tekylee yCTaHOBMEHHOEe 3HavyeHne B MKC nnu 0, ecnv oyHKUMSA He Noaaep>KMBaeTcs Ha
TeKkyLweM BbIOpaHHOM YCTPOWCTBE.

B yctponcteax TA, TAl, MRTA, MRTAI BcTpoeH annapatHbii 32-6UTHbIN Tanmep,
MCXOOHO OH BLIKITOYEH. Ecnn ero BKNo4nTb, TO B MOMEHT 3aBepLueHnsa obpaboTkm coobuieHns
B no6om 13 pexxumon (KK/OY/MT) TekyLlee 3HadeHne Tarimepa byaeTt coxpaHeHo B paboyen
6ase/nogagpece coobuieHnsa. Tanmep ynpasnsetcs gyHkumen tmktimer. B kadecTtse
napameTpa Hago 3agaBaTh CNOBO yNpaBreHus TanMepoMm, KoTopoe nNnbo 3agaeT onepaumto,
nnbo pexum pabotbl Tanmepa. CywectsytoT Tpu onepauun - TIMER_OFF (c6poc n
BblkntodeHne tanmepa), TIMER_RESET (c6poc n npogomkeHne paboTel Tanmepa),
GET_TIMER_CTRL (nonyyeHue TekyLLMX HAaCTpPOeK Tanmepa). Pexxum paboTbl Tanmepa
3agaetcsa komoumHaumen no UJTM KoHcTaHT OUTHOCTU, ANCKPETHOCTU, HAaCTPOEK OOHOBEHNS B
pexume QY. KoHctaHnTbl GutHocTn TIMER _16BIT nnn TIMER_32BIT 3agatoT 16 nnmn 32
pa3psgHbIv pexmnm paboTbl Tanmepa. KOHCTaHTbl AMCKPETHOCTM 3a4atoT Lwar cyeTa n 3HayeHue
mnagwero paspsaga Tanmepa: TIMER_1US - guckpetHoctb 1 mkc, TIMER_2US - anckpeTHOCTb
2 mkc, TIMER_4US - anckpetHocTb 4 mkc, TIMER_8US - guckpetHocTtb 8 mkc, TIMER_16US -
anckpeTHocTb 16 mkc, TIMER_32US - guckpetHocTtb 32 mkc, TIMER_64US - anckpeTHOCTb 64
mkc, TIMER_STOP - octaHoB. HacTpoliku o6HoBneHus Tanmvepa B pexume OY 3agatorcs
koHcTaHTamn: TIMER_SYN - o6HyneHue no komange “CuHxpornsaums”, TIMER_SYND -
obHoBneHne mnagwunx 16 6ut Tanmepa no komaHge “CuHxpoHusaums ¢ CLA”, nnm umcno B
AnanasoHe 1...30, 3agatowee obHoBneHne 32 6BUT Tanmepa No NpuemMy AaHHbIX B yKa3aHHbIN
nogagpec. PyHkuusa tmktimer BosBpallaeT TekyLiee 3Ha4YeHNe HaCTPOeK Tanmepa, ecnm
TaKkoBOW NOAAEPKMBAETCA Ha BblIOpaHHOM ycTponcTtee, unu 0 - ecnv He NogaepXXMBaeTCs.



Tekywiee 32-6MTHOE 3HaYeHMEe TarMepa MOXHO nNpoYnTaTth PyHKUmMen tmkgettimer, a Tonbko
mnagwme 16 6ut moryT 6bITb NpoYnTaHbl pyHKumen tmkgettimerl. Ons yTeHns 3HayeHns
TanMmepa, coxpaHeHHoro npu obpaboTke coobieHnsa B KK/OY/MT B Tekywen 6a3se KK, B
Tekywem nogagpece OY, B Tekywen 6ase MT - npegHasHayeHbl yHKUMn begetmsgtime,
rtgetmsgtime, mtgetmsgtime cooTBeTcTBEHHO.

Windows

B npaneepe Windows gononHUTENbHO peanu3oBaH NporpaMmMHbIn 32-6UTHLIN Tarmep ¢
ANCKPETHOCTbIO 1 MKC. YNpaBneHne TanMmepom ocyllectenaeTcsa pyHkumen tmkswtimer, a
yTeHue TekyLero 3HadeHus - tmkgetswtimer. Tanimep Bkntoyaetcsa koHcTaHTon SWTIMER_ON
(aBnstowenca kombuHaunen TIMER_32BIT | TIMER_1US), a BbikntoyaeTca KOHCTaHTOM
SWTIMER_OFF. Tekywun pexumMm MOXHO nonyy4nTb, 3agaB koHcTaHTy GET_SWTIMER_CTRL.
Ecnu Tanmep BKNIOYEH, TO NPU MNOMYyYEHUN KaXKAoro npepbiBaHNA apanBep COXpaHsaeT B
nporpaMmmHoM Bydepe npepbiBaHWiN TEKyLLEE 3HaYeHMe NporpaMmmMHoro Tammepa. anee,
cpasy nocrne nonyyeHnsa aaHHbIX npepbiBaHns yHKumen tmkgetevd (cMm. HUXE), MOXHO
NONy4YnNTb U 3HA4YEeHME TarMepa B MOMEHT NOyYeHNs NpepbiBaHNS ApaviBEPOM - AN 3TOro
npeaHasHayveHa yHkuns tmkgetevtime.

®yHkumm nporpammHoro Tanmepa Windows HegocTynHbl npu pabote ¢ TA1-USB.

All

HekoTopble yCTpONCTBa MMEKOT B CBOMX PErMcTpax Hemcnosb3yemble paspsabl (2 outa
ans ycrporicte TMK400, TMKMPC n RTMK400), koTopble annapaTtHO AOCTYMNHbI Ha
YCTPOMCTBAX U MOTYT UCMNOSIb30BaTbCSA B HECTAHAAPTHLIX MogMdMKaunax yctponcts. PaboTa ¢
3TMMK paspsagamu nogaepxmeaetca pyHkumamm tmksetcwbits, tmkcelrcwbits n tmkgetcwbits,
NO3BONSAIOLMMN, COOTBETCTBEHHO, YCTaHaBMMBATb, OYULLATbL M ONpeaenaTb TEKyLLee
COCTOSIHME MOMb30BaTENbCKMX pas3psaoB. [Anga Boibopa pa3psagos B 3TMX PYHKUMAX HAO0
ncnonb3oBaTth NpeaonpeaeneHHble koHcTaHTel CWB0, CWB1 nnun nx komomHaumto. Bbi3oBbl
dyHKumIM bereset m rireset npuBoasT K 06HYNEHUIO NOMNb30BaTENbLCKUX Pa3psaos.

CyuwiecTtByeT Bo3moxHasa npobnema pabotel yctponicte TMK400, RTMK400 n TMKMPC
Ha BbicTpon WwurHe ISA, korga nocnegoBaTtesnbHble UUKNbI N0 WWHe ISA MoryT reHepmpoBaTbCs
cucTemom BbicTpee, YeM UX MOXET BbINOMHUTL annapaTtypa nnat. B ocHoBHOM macce
COBPEMEHHbIX KOMMbIOTEPOB Takas Npobnema He BO3HWKaeT. Hamn oTmeveHbl npobnemMbl Ha
cambIx nNepBbIx Ynncetax gns npoueccopos Intel Pentium, AMD K5, Cyrix686+. B HekoTOpbIx
ymnceTax ckopocTb WuHbI ISA perynupyetcs yepes BIOS. Ecnu Takon perynmpoBk/ HET, TO
YMEHbLUNTb CKOPOCTb reHepauumn LMKIoB obpaLleHns K niataM MOXHO C NOMOLLbIO (OyHKLMK
tmkiodelay, no3sonstowyto 3agaTtb 3agepxky npu obpatleHun k noptam nnat TMK400,
RTMK400, TMKMPC. Onsa nnat tuna TMKX, TMKXI, TA, TAl 3agaHne 3agepxek He
TpebyeTcs, a BbI30Bbl OyHKUMKM tmKiodelay ans aTnx nnat gpanBepom UrHOPUPYHTCS.

®yHKUMS NnoNnyvaeT eOUHCTBEHHbIV NapameTp, 3a4atoLLnii YUCITO LNKIOB 3a0EPXKK/ B
KOMaHgax obpalleHus K nopTam TekyLiero BbIGpaHHOro yCTpONCTBa, a BO3BpaLlaeT 3Ha4YeHne
3aJEepXKKu, CyLLLeCTBOBaBLLEE HA MOMEHT BbI30Ba 3ToN pyHKuun. [lnanasoH AonyCcTUMbIX
3HayeHun 3agepxkn ot 1 0o 65534. Beizos tmkiodelay(0) akBmBaneHTeH BbidoBy tmkiodelay(1).
3HaueHne 65535 3apesepBurpoBaHo 3a koHcTaHTon GET IO DELAY, 3agaHue koTopown B
KayecTBe napameTpa No3BONSAET y3HaTb TEKyLUME 3HaYeHUs 3agepek 6e3 nx nameHenus. ns
Ka)Xgoro ycTponcTea MoryT ObiTb 3ag4aHbl CBOU 3a4EPXKKU.

DOS

Kpome Toro, B chann tmktest.c gpob6asnena pyHkums TMK_TunelODelay, kotopas
NO3BOMSET IKCNEPMMEHTaNbHO NogobpaTth 3a4epXKy ANns Tekywero BbldpaHHOro yCTponcTea,
BbINONHASA TecTbl O3Y ycTponctea B pexume KK npu pasnmyHbiX 3Ha4YEeHUsIX 3a0epKekK.



dyHKLMA TpebyeT eAMHCTBEHHbIN NapameTp, 3agatoLnin MakcMMmanbHOe 3Ha4YeHne
nogbvipaemon 3agepxku. BoizoB TMK_TunelODelay(0) ncnonb3yet makcMmanbHOe 3Ha4YeHne
3agepxkm no ymonyanuio (50). MakcumanbHoe 3Ha4YeHne No3BonsieT OrpaHNYnUTbL BPEMS
noabopa npu Bbi3oBe (PYHKUMM ANA OTCYTCTBYOLWEro (HenpaBuibHO 3a4aHHOM B
KOHMrypaumm) ycTponucTBa.

B kadecTBe pesynbTtaTta yHKUMs Bo3BpawaeT 0 npu ycnewHo nogobpaHHOM 3agepkKke nnm
koHctaHTy BC_BAD_RAM, ecnu B 3agaHHOM guana3oHe 3agepkek He yaanock nogobpatb
3alepXKKy, Npu KoTopon nnaTa 6bl paboTtana 6e3 cboes.. Nocne BbizoBa TMK_TunelODelay
nnaTta Haxogutca B pexume KK.

Linux, QNX6, Windows

Opansepa ana Linux, QNX6 n Windows npu 3anycke Bcerga aBToOMaTUYEeCKN BbI3biBAKOT
BHyTpeHHuI BapnaHT TMK_TunelODelay ans yctponcte TMK400, RTMK400, TMKMPC,
No3TOMY NporpaMmmbl Bcerga paboTatoT ¢ oNnTUManbHbIMKU HAaCTPOMKaMu CKOPOCTHN nHTepdelica.

All

Mpu BbI3OBE PYHKUMIN ApariBepa obecneynBaeTCca KOHTPOSb NPaKTUYECKN BCEX
napamMmeTpoB, MOTYyLLMX NOBIIMATbL HA NPaBUMBbHOCTb PaboTbl PYHKLMIA. [Tpyn 3TOM BbINOSNHAETCS
OfHa 13 AByX onepauunn: Nnbo 3HaYeHne KOPPEKTUPYETCSA MO YMOMYAHUIO MacKMpOBaHMEM BCEX
"MMWHNX" anga gaHHoM PyHKUUK paspaaos, U ganee PyHKUUA BbINOMHAETCA C
KOPPEKTUPOBAHHbLIM 3Ha4YeHneM (Npu nepegaye Taknx napameTpoB COCTOSTHME UX HE3Havallen
4YacTu MOXeT BbITb NOOLIM), NMMBO 3HaYEeHNEe, KOTOPOE HE MOXET OblTb CKOPPEKTUPOBAHO TaknMM
06pa3om, NOMHOCTbIO NPOBEPSAETCHA Ha AOMYCTUMOCTb, U, ECNIN OHO He yOoBNeTBOpsEeT
KpUTepuamM NpaBunbHOCTU, BO3HMKAET OWMBOYHaAa cutyaums, n yHKUMS aBapunHo
3aBepLuaetcs. [Ana o6paboTkm Takmx OLMBOYHbBIX CUTyauuMin B ApanBepe NPUHATLI crieayoLlme
npasuna.

DOS

BeegeHa goctynHasa nporpammucty nepeMmeHHas tmkError, n kaxxgasa pyHkuus, B
KOTOPOM MOXET BO3HUKHYTb OLIMBOOYHAsA cuTyaums, yCTaHaBNMBaET 3Ty NePEMEHHYIO ((PYHKLMM,
KOpPEKTUpYoLLMEe napaMmeTpbl MO YMOSYaHUIO, HE N3MeHSAIT 3HadveHne tmKkError). Ecnn owmnbok
He 6bino, B tmkError 3anucbiBaeTcs HyneBoe 3HavyeHue, B NPOTUBHOM Criyyae - HEHyNeBOn Koz
ownodkn. Kpome Toro, nporpaMmMmCT MOXET 3afaTth C NOMOLLbI OYHKUMN apariBepa
tmkdeferrors cBoto pyHKUMIO peakumm Ha ownbKy, KoTopas ByaeT Bbi3blBaTbCS ApariBEPOM
BCSAKNIA pa3 B MOMEHT OBHapyXeHnsa owmnbkmn napameTtpa. Takon BapuaHT LenecoobpasHo
MCNONb30BaTb TOMIbLKO NPWU OTNagke NpPorpamMmm, NOCKOMbKY BOMbLWMHCTBO OLNMBOK Bbi3biBAETCA
HeJoMnyCTMMbIMW NapameTpamm PYHKLUIN U3-3a nporpaMmMHbIX owmnbok. OgHako, ecTb psag,
napameTpoB, NPaBUTbHOCTb KOTOPbIX 3aBUCUT OT TeKyLLen KoHurypaumm. yHKUMM C TaKUMK
napameTpamu (KOHGUrypmpoBaHue, Bblibop ycTponcTea, 3agaHme 6asbl KK/MT, 3agaHue
ctpanumubl OY 1 T.n.) Kpome yctaHoBkM tmKError, Bo3BpaLlatoT B kKadecTBe pesynbrarta
3HayeHue, ayonupytowee tmkError.

Linux

N cam gpansep, un ero nHtepgenc Itmk.c sknovaoT Heob6xoaMMbIN KO AN NOAAEPIKKM
npaBunbHbIX 3Ha4YeHUn nepemeHHon tmkError, aHanormyHo gpansepy DOS. Ho, no
ymonyaHuio, Bca pabota ¢ tmkError B [tmk.c oTkntoveHa. B obiem cnyyae, npegnonaraetcsa
TOMBbKO BO3MOXXHOCTb aHann3a koga Bo3BpaTa Tex yHKUUR, rae 3HaveHume tmkError
aybnupyeTtca Buae koga Bo3spara (koHdurypmposaHue, BbIGOp yCTponcTBa, 3agaHmne 6asbl
KK/MT, 3aganue ctpaHuusl OY u 1.n.). Npn HEO6XOAMMOCTM MOXHO BKITHOUYUTL MOSTHYIO
obpabotky tmkError B Itmk.c, packommeHTupoBaB ctpoky #define USE_TMK_ERROR B ganne
ltmk.c. ®yHkumna tmkdeferrors B gpansepe Linux He peann3oBaHa.

QNX6, Windows
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NuTtepdencel gparsepos QNX6 n Windows He cogepxat kofga nogaep kv npaBuiibHbIX
3Ha4vyeHun nepemeHHon tmKkError. MNMpeanonaraeTcs ToNbKo BO3MOXHOCTb aHann3a koga
BO3BpaTa Tex pyHKUMN, rae 3HadeHue tmkError aybnupyeTtcs Buge koga Bo3spaTta
(koHGUrypmpoBaHue, BbIbop ycTponcTBa, 3agaHmne 6a3bl KK/MT, 3agaHue ctpanuubl OY u T.0.).
dyHkuma tmkdeferrors B gpariBepax QNX6 n Windows He peanu3oBaHa.

O6paboTka npepbiBaHMNA

Bo Bcex pexmmax ycTponcTso npu paboTte reHepupyeT npepbiBaHns. Kaxgoe
npepbiBaHne obpabaTbiBaeTCa ApanBeEPOM, a 3aTeM TEM UM UHBIM 0B6pa3oM MHpopMaLUs O
npepbIiBaHUM NepegaeTca nNonb3oBaTenbCKon nporpamme. MexaHuU3Mm nepegavm nHgopmaumm
0 npepbiBaHMmM pasnuyeH ansa pasHoeix OC. B DOS gparisep npsamo n3 ceoero obpaboTymka
npepbIiBaHNN Bbl3blBAET NONb30BATENBCKUN KOO, OPOPMIIEHHbIV B BUAE CneunanbHbIX
PYHKUMIA, TakKnm oB6pas3om, NporpaMMmUCT MMeeT BO3MOXXHOCTb BCTPOUTL CBOWM KOA NPSMO B
obpaboTunk. B gpyrux OC o6paboTumk npepbiBaHMin NOMHOCTLIO BCTPOEH B KOA ApanBepa,
BbINONHALLWMNCA Ha ypoBHe agpa OC, n He MeeT BO3MOXHOCTU Nepefathb yrnpaBreHue
Kakomy-nmbo nosib3oBaTeNIbCKOMY KOAY B MOMEHT npepbiBaHus. [na yMeHbLUEHUS] BANAHNUSA
3a[epXXeK NepeknioveHnst Ha NoNb30BaTENbCKUIN KO Npn 06paboTke NpepbiBaHUA B
MHoro3aga4vHbix OC gpansep BkntovaeT B cebsa bydep Ha 512 npepbiBaHUNA.

Hwxe nepeumncneHbl TuUnbl NnpepbiBaHnin, obpabaTbiBaeMbiX ApanBepoM, N AaHHble,
conpoBoOXAatoLwme Kaxabln Tun npepbiBaHnd. Haszsanua tunos npepbisaHun (belntNorm m 1.4.)
B AA@HHOM Crly4ae YMCTO YCNOBHbI U UCMOMb3YKTCH TOMNbKO B AAHHOM TEKCTE.
bcIntNorm - npepbiBaHMe HOpManbHOro 3aBepLUEHNS] OAMHOYHOIO obmeHa B pexnme KK.
HanHble: wResult == 0 (cnoBo pesynbtata obmeHa paBHO Hy0).
bcIntExc - npepbiBaHWe 3aBepLleHNa O ANHOYHOrO 06MeHa C UCKNIYNTENBHOW CUTYyaunen B
pexume KK. OaHHble: wResult (cnoso pesynbtata oomeHa), wWAW1, wAW2 (oTBeTHble cnosa).
bcIntX - npepbiBaHne 3aBeplueHne obmeHa (octaHoBa) KK. [JaHHble: wResultX (paclumpeHHoe
CnoBo pesynbtata obmeHa), wBase (6asa octaHoBa).
bcIntSig - curHaneHoe npepbiBaHne KK. daHHblie: wBase (Tekywas 6a3a).
rtintCmd - npepbiBaHne No komaHae pexuma ynpaeneHus OY. [aHHble: wCmd (koa komaHabl
pexuma ynpasneHusa no macke 0x41F).
rtintErr - npepbiBaHne no ownbke obmeHa OY. [anHble: wStatus (crnoBo cocTtosiHusa QY).
rtintData - npepbiBaHne no komaHae npuema/nepenaym gaHHbix OY. [aHHble: wStatus (cnoso
coctosiHus QY).
mtIntX - npepbiBaHne octaHoBa MT. [JaHHble: wResultX (paclwmpeHHoe cnoBo pesynbTaTa),
wBase (6a3a octaHoBa).
mtIntSig - curHanbHoe npepbiBaHne MT. [aHHble: wBase (Tekywias 6a3a).
tmkIntOth - gononHutenbHoe npepbiBaHMe TMK, He npuBsisaHHOE K pexnmy paboThbl
(npepbiBaHve TanMepa, nepenonHeHne bydepa npepbiBaHnii). aHHble: wRequest (cnoso
3anpoca npepbiBaHus).

DOS

Mepen Hauyanom paboTbl NporpaMmma OOSMKHA 3aperncTpmMpoBaTh B ApariBEPE CBOU
06paboTunKM NpepbiBaHNA 4111 BCEX PEXMMOB M NpepbiBaHWA, KOTOPbIE NaHnpyeTcs
ncnonb3oBaTb. BoT npumep onncaHnsa NpoToTMNOB BCEX NOSb30BATENBbCKUX (DYHKLMM
0b6paboTkn npepbiBaHU N UX perucTpauunm.

void far BCIntNorm(unsigned wResult, unsigned duml, unsigned dum2);
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) ;
becdefintexc (BCIntExc) ;
bcdefintx (BCIntX) ;
bcdefintsig (BCIntSiqg);
rtdefintcmd (RTIntCmd) ;
rtdefinterr (RTIntErr);
rtdefintdata (RTIntData) ;
mtdefintx (MTIntX) ;

mtdefintsig (MTIntSiqg);

Ana npepbiBanna belntNorm B DOS gobaeneHbl ABa hyKTMBHBIX NapameTpa, YTo
no3BondeT ncnonb3oBaTb 06wWmn obpaboTumk ¢ belntExc.

Onpepgenve npuynHy NpepbiBaHUA, ApanBep Bbl3biBaeT O4HY U3 3apaHee 3aJaHHbIX
Nnosib30BaTENIbCKNX (PYHKLMIA, COOTBETCTBYOLLUNX NPUYNHE NpepbiBaHuA. [pu aToMm gpaveep
BbINOSHAET creayowwme aenctand. CoxpaHseTcss HOMep TekyLero BbIopaHHOro yCTponcTea,
BblGMpaeTcs B Ka4ecTBe TEKYLLEro YCTPONCTBO, BblAaBLlee npepbiBaHMe, YaCTUYHO
COXpaHseTCA COCTOSAHNE NpepBaBLUEro YyCTPONCTBa, (POPMUPYIOTCH AaHHbIE NpepbIBaHNS,
COOTBETCTBYIOLLME NPUYNHE NPEePbIBAHUSA, NOCIE YEro Bbl3bIBAETCHA NOSb30BaTESbCKAs
dyHKUMA. B 9TOT MOMEHT npepbiBaHUS camMOro rnpoueccopa 3anpeLleHbl U3-3a Toro, Yto rnpu
nobom npepbiBaHnn cbpackiBaeTca B 0 hnar npepbiBaHUSA B ClIOBE COCTOAHNA NpoLueccopa.
[panBep He noaaepXKnBaeT BIIOXEHHbIE NPEPbIBAHUSA (B TOM CMbICIE, YTO BO3MOXHO TOSIbKO
OAHOKpaTHOE COXpaHEeHME COCTOAHNSA, N BNOXEHHbIE NPepbIBAHNA OT APYrNX YCTPONCTB
npvBenu 6bl K NOTEPE COXPaHEHHbIX NapamMeTPoB 4SS NpeablayLUnX NpepbiBaHnm).
Monb3oBaTenbckas PYHKUMS A0SDKHA BbIMOMHATE TONIbKO MUHUMAarbHO Heobxoaumyto paboTty
Nno perncTpauuu npepbiBaHUsS U He JOJKHA pa3pellaTb npepbiBaHns npoueccopa. Nocne
BO3BpaTa 13 nonb3oBaTeNbCKkon PyHKUNN B KOHTposnep npepsiBaHuin K BbigaeTca komaHaa
KOHLa npepbiBaHUS U OCYLLECTBNAETCS BbIXOA U3 NpepbiBaHNUS.

[MockoribKy BO3MOXHbI CUTyaL MK, KOraa BOCCTAHOBNEHME COCTOSIHUS YCTPOMUCTB nocne
npepbiBaHNA He 06s13aTenbHO, BOMPOC O BOCCTAHOBMNEHNN OSMDKEH pellaTb caMm NporpamMMuCT.
[nsa aTtoro npegHasHaveHbl yHKUMN berestore, rirestore n mtrestore, BocctaHasnueatowme
COXpaHeHHOe B Hayarne npepbiBaHus coctosiHue yctponcTtea KK, OY vnn MT, Bbi3aBaBLUIETO
npepbiBaHNE, a TakkKe COXpaHEeHHbI HoMep BblIOpaHHOro yctponcTea. Npn HeobxoanmocTn aTn
PYHKUMN OOMKHbI BbI3bIBaTbCSH B KOHLLE MOMNb30BaTENLCKON DYHKLIMN.

Ecnun nporpaMmMunCTy HEAOCTATOYHO BCTPOEHHbIX CPEACTB COXPAHEHNSA COCTOSAHNA NP
npepbiBaHNAX (HanpumMep, ecnn Hago BOCCTaHaBNMBaTb COCTOSIHNE HECKOSIbKMX YCTPOMCTB),
ApanBep npeaocTaBnsieT BO3MOXHOCTb "pydYHOro" nporpaMmumpoBaHms Tpebyembix npoueayp
(mononHsOWMX cTaHaapTHble). [1na onpegeneHns TeKyLero COCTOSHNSA yCTPONCTB
npegHasHayveHbl yHkumn: tmkselected, tmkgetmode, bcgetbase, mtgetbase, rtgetsubaddr, -
4YTO AaeT BO3MOXHOCTb B MNOCNeayoLweM BOCCTaHOBUTbL U3MEHEHHbIE NapaMeTpbl.

Windows

B opansepax Windows paboTa ¢ npepbiBaHUSAMM OCYLLECTBAETCA Yepe3 MEXaHU3M
cobbiTun Win32. lMNMpexae Bcero, NpoLecc A0SMKEH cCoo0LWMTb ApanBepy naeHTudukaTop
(handle) ncnoneayemoro cobbiTns anga tekyuwiero sblbpanHoro TMK 4yepes Bbi30B (yHKL MM
tmkdefevent, koTopon nepefaeTca B kKa4eCTBe NepBOro napameTpa naeHtTugunkatop cobbitns
Win32, nonyyeHHbin n3 Win32 BbizoBa CreateEvent:

void tmkdefevent (HANDLE hEvent, BOOL fEventSet);
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Hynesoe 3HayeHne hEvent oTmMeHsieT ncnonb3oBaHue cobbITusA. 3HavyeHe napameTpa
fEventSet paBHoe TRUE yka3biBaeT Ha HEO6XOAMMOCTb YCTAaHOBKM CODBLITUSI ApaiBEPOM Yepe3s
BbI3oBbl SetEvent, a 3HauyeHne FALSE - yepe3s Bbi3oBbl PulseEvent. BHumaHune! B TekyLien
Bepcun gpansepa 3HayveHne nepemeHHon fEventSet nrHopumpyetca (npuHMMaeTcst paBHbIM
TRUE). Kpome T0ro, pekomengyetcs Bbi3biBaTh oyHKUMIO ResetEvent HenocpeacTBeHHO
nepep BbidoBoM tmkdefevent.

Linux, QNX6

B opansepe tmk1553b paboTa ¢ npepbiBaHUSIMI OCYLLECTBASETCS Cnegyowmm
obpasom. BBegeHo noHATME Macku NpepbiBaHWA NNaT - 9To 32-pa3pagHoe YNCo, B KOTOPOM
Kaxkabi n3 31 mnagwmnx 6MT COOTBETCTBYET NPepbIBaHMIO OT NaTbl C HOMEPOM 3TOro 6uTa,
T.e. 6uT 0 oTBevaeT 3a npepbiBaHne TMK 0, 6uT 1 - 3a npepbiBaHne TMK 1 1 T.4. Takmm
o6pa3om, B CyLLECTBYIOLLEM BUae ApariBep MOXeT paboTtaTtb MakcumyM ¢ 31 yCTpOMCTBOM.

Ana nonyveHns nHgopmaumm 06 BO3HUKLLMX NPEPbLIBAHUSX NN 1S OXXUAAHUSA
npepbIBaHN NPOLLECC MOXET Bbi3BaTb PpyHKUMIO tmkwaitevents:

int tmkwaitevents (int mask, int wait);

MapameTp mask - 3To Kak pa3 Mmacka npepbiBaHu, MHTepecyLwmx npouecc. Ecnu B
MOMEHT BbI30Ba (PYHKLMN eCTb HeobpaboTaHHbIe NpepbiBaHNS, NoOANaAaoWwme nog ykasaHHy
Macky, To YHKUNA cpa3y BO3BpaLLLAeTCs U B KaYecTBe pe3yrnbTaTa Bbl4aeT MackKy
cyLlecTByOLWNX HeobpaboTaHHbIX NpepbiBaHNn. Ecnn ke Ha MOMeHT Bbi3oBa tmkwaitevents
HeobpaboTaHHbIX NPepbIBaHUI HET, TO NoBeaeHne (PYHKLNN 3aBUCUT OT napamMmeTpa walit,
KOTOPbIN MOXET NpuHMMaTh 3HadeHus 0, -1 unu nonoxumTtenbHoe 3HavyeHune. MNpun 3HavyeHumn 0
NPOUCXOOUT HEMEATNEHHbIN BbIXo U3 (PYHKLUUKN (COOTBETCTBEHHO, Macka OXuaaroLmnx
npepbiBaHNn, BO3BpaLlaemas dyHkunen, byget pasHa 0, ecnv oXxmnaatowmx npepbiBaHUN HET),
a npuv 3HavyeHun -1 cbyHKUmMA ByaeT KaaTb BO3HMKHOBEHUS XOTS Bbl OQHOro NpepbiBaHus,
noanagatoLlero nog macky. Ecnu B napameTtpe wait 3agaHo NonoXunTenbHoe 3HayYeHne, 10
YHKUMSA BOCNPUHMMAET €ro Kak MakCuMarnbHOEe BpeMSI OXXnaaHus B MunnmcekyHgax. B atom
cny4vae BbIXoA4 U3 OYHKLMM NPOU3BOANTCSA NIMGO NO NOMyYEHWIO NpepbiBaHU, NMGO No
ncTeveHuto BpeMmeHn oxunaanus. OTpuuaTenbHbin Ko Bo3BpaTta tmkwaitevents ssnaeTca
KOAOM OLNBKK, Npom3oLlewern BO BpEMS BbIMOMHEHNSA (PYHKLNN.

Linux, QNX6, Windows

Mocne nonyyeHns NpepbiBaHUSA MPOLECC MOXET 3anpoCUTb CTPYKTYPY AaHHbIX,
OMNMCbIBaIOLLMX NPepbIBaHME, CTaBLUee NPUYMHON CoObITMSA. [Ins aToro npeaHa3HayeHa
dyHKumna tmkgetevd:

void tmkgetevd (TTmkEventData *pEvD) ;

B kauecTBe napameTpa nepefaetcs ykasaTtenb Ha CTpykTypy Tvna TTmkEventData, kotopyto n
3anonHsaeT gpanBep COOTBETCTBYIOLLMMUN 3HAYEHUSIMU:

typedef struct
{
int nInt;
unsigned short wMode;
union
{

struct

{

unsigned short wResult;
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unsigned short wAWl;
unsigned short wAWZ2;
} 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 Nnog CTPYKTYPY AOSMKHA ObiTb BblaeneHa 3apaHee B caMOM MnpoLecce, ApaneBep
TONbKO 3anonHseT ee! [NepBbiMK ABYMS NONAMM ONpeaenseTca T NpepbiBaHns 1
COOTBETCTBYHOLIME 3TOMY TUMNY LONOSTHUTENbHbIE NONS AaHHbIX. [laHHble NepenarnTcs Te xe
camble, YTo 1 B DOS.

BcIntNorm  wMode=BC_MODE, nInt=1, gaHHble bc.wResult

bcintExc wMode=BC_MODE, nInt=2, naHHbie bc.wResult, bc. WAW1, bc.wAW2
bclntX wMode=BC_MODE, nInt=3, gaHHble bcx.wResultX, bcx.wBase
bcintSig wMode=BC_MODE, nint=4, paHHble bcx.wBase

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

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

mtIntSig wMode=MT_MODE, nInt=4, gaHHble mt.wBase
tmkIntOth wMode=UNDEFINED_MODE, nInt=5, naHHble tmk.wRequest

Ecnun BoaMOXXHa cutyauus, koraa oo 3aBepLueHns 06paboTkmn npepbiBaHNSA NPOLIECCOM
MOrYT BO3HWKHYTb HOBbIE NMpepbiBaHus (a 06bIYHO 3TO TakK U eCTb), TO HEOBXO0AUMO BbI3biBaTb
tmkgetevd B unkne go Tex nop, noka B nonyyeHHom cTpyktype TTmkEventData none Homepa
npepbIBaHUSA HE OKaXXeTCs HyneBbIM (3HaYeHns ocTarnbHbiX nonen cTpyktypbl TTmkEventData
B criydae nint=0 He onpegeneHsbl). [locne aToro CHoBa MOXHO XAaTb NPepbiBaHUS.

Takke, HaOo y4nTbIBaTb, YTO HOBOE NPEpPbIBAHNE MOXET BO3HUKHYTL eLle BO BpeMs
uukna Bbi3oBoB tmkgetevd ans o6paboTkn NpeabiayWwmx npepbiBaHniA; Toraa npu obpaboTke
HOBOro NpepbiBaHMSA NepPBbIN Xe Bbi3oB tmkgetevd gact HyneBow HOMep NpepbiBaHUSA, TaK Kak
JaHHble 3TOro NpepbIBaHNSA ObINM NPOYMTaHbI paHbLLUe.
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KoHTponnep kaHana

B pexxnme KK O3Y pasbuBaetca Ha 6a3bl - ydacTku anuHon 64 cnosa. [ns 3agaHusa
obmeHa HeobxoaumMo B Kakon-nmbo 6ase nogrotoBuTb coobLLeHEe B COOTBETCTBUN C
BblGpaHHbIM hopmaToMm (puc. 1), 3agaTth ko4 ynpasneHust ans sbibpaHHoro goopmaTta 1
3anyctutb obmeH 13 aton 6asbl. [Nocne ctapta o6MeHa B COOTBETCTBUM C KOMaHAHLIM CITOBOM
(KC) (komaHaHbIMKu cnoBamu B pexxume OY-0OY) u kogom ynpasnenus KK yutaet ns JO3Y un
nepenaet B MK Heobxoaumble KC n nHpopmaumoHHbele criosa (MC) 1 npuHMMaeT 13 kaHana
Bce nepepasaemble OY (06oumn OY B pexnme OY-0Y) otBeTHble cnosa (OC) n UC.
Bo3amoxHbI Ba BapmaHTa 3aBepLueHns 0OMeHa: HopMmarnbHOe 3aBepLUEHNE N 3aBepLUEHNE C
NCKMOYMTENBHOM cUTyauuen. HopmanbHoe 3aBeplueHme o3HavaeT, YTto npu oomeHe KK He
oBHapyxun owmnbokK 1 B none gnaroB OTBETHbIX CIOB HET YCTaHOBIEHHbIX OUTOB. 3aBepLueHne
C UCKITIOYMTENBHOW CUTyauunen 03Ha4vaeT, YTo nNnbo xoTda 6bl B 0gHOM 13 npuHaTbIX OC ecTb
yCTaHOBMEHHbIE OUTbI B none ¢naros (4To TpebyeT nporpaMMHON peakumm), nmbo BO BpeMs
obmeHa B kaHane KK obHapyxun owmnbky. B 3aBucumoctn ot tuna, TMK annapatHo moryT
onpeaenaTb pasHbin HABopP oLWNBOK.

Bce TMK B pexume KK moryT popmumpoBaTth cneayowme npusHaKku:
- IB - B none dnaros xot4 661 ogHOro n3 npnHATbIXx OC ycTaHOBMAEH XOTSA Obl OAWNH pa3psa;
- EBC - owmnbka axo KoHTponsa nepegaym (MOXeT BO3HMKaTb Npu HemcnpasHocTh KK, npu
HencnpasHocTn QY - reHepaumsa B KaHane, Npy HEMCNpPaBHOCTU NMHUM Nepefayn nHpopmauum
(NMK) - sambikaHue, npu pabote Heckonbkux KK B MK);
- MEO - owumnbka maH4YecTepckoro koga npu npueme (BO3HMKaeT Npyu HECOOTBETCTBUM
npyHMMaembix cnos 13 MK ctaHgapTy - HenpaBuIibHbIA CUHXPOUMYIBC, OLINMGKa YEeTHOCTW);
- TO - owmnbka BpeMeHHbIX cooTHoweHnn MK (Bo3HMKaeT, koraa BpeMeHHbIe MHTepBarbl
MeXay crnoBamu B cOOBLLEHMM HE COOTBETCTBYIOT CTaHAAPTHBIM - owmnbka naysbl 4o oteeta OY
n owmnbka HenpepblBHOCTM oTBeTa OY, a Takke nNpn HECOOTBETCTBMM YMCNa NepefaBaeMbix
OKOHeYHbIM ycTponcteom NC oxungaemomy - owmbka Yncna cnos, HanpuMmep npu
HerotoBHocTu QY); 6onee coBpemeHHble ycTponctaa (TMKX/TMKXI/TA/TAI) npn atom
no3sonsT pasnuyaTb owmnbkun naysel OC (TOA) n ownbkmn naysel IC (TOD);
- ERAO - owunbka agpeca OV (Bo3HMKaeT, korga 3HaveHue B none agpeca OC He coBnagaet ¢
agpecom OY, 3agaHHbiM B KC).

TMK tunos TMK400, RTMK400, TMKMPC moryT coopMmnpoBaTh NpusHak:
- EM - ownbka obmeHa ¢ O3Y (BO3HMKAET, eCrv B MOMEHT NpuemMa unuv nepegaydmu
npousoLuna HegonycTnmas 3agepkka npegocrasneHuns goctyna k JO3Y u cnoso 6b1n1o
NOTEPSIHO);

TMK tnnos TMKX, TMKXI, TA, TAI moryT hbopmmpoBaTth NpMU3HaKK:
- ELN - owmnbka npesblweHns Yncna cros (Bo3HukaeT, ecnv OY oTBeYaeT YMCIIOM CroB
B6onbLwKnm, Yem 3aaHoO B KOMaHAE);
- EBC - cocraBHas owmnbka npu npueme, COBMELLEHHAsi C OLLMOKON 3X0 KOHTPOMs nepegayn
(MoxeT Bo3HMKaTb, ecnu KK npu npueme ogHOBpEMEHHO OBHapPYXM HECKOSMBbKO OLLMOOK).

DOS

TMK tunos TMKX, TMKXI moryT Takke doopMmnpoBaTh NPU3HaKK:
- G1 - reHepauus B JIMNMN1 (@ononHUTENbHbIA aCUMHXPOHHBIN BUT - BO3HMKAET B Criyyae
obHapyXeHust HenpepbiBHOM Nepefayn B ocHoBHou JIMN gonblie 768 MKCc u nmbo
cbpacbiBaeTcs nNpu NnpekpaLleHnm reHepauum, nmbdo MoxeT BbiTb COpPOLLEH NPOrpamMMHbIM
cbpocom ycTponcTaa);
- G2 - reHepaums B JIMN2 (0ONONHUTENBbHBLIA ACUHXPOHHBINA OUT - BO3HMKAET B Criyyae
obHapyxeHus HenpepbiBHOM Nnepefayn B pesepsHon 1MW gonblue 768 mMkc n nnbo
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cbpacbiBaeTca Npu npekpaweHnm reHepauumn, ninbo MoxeT ObiTb COPOLLEH NPOrpaMMHbIM
cbpocom ycTponcTea);

Hu B ogHom gpawnsepe (DOS, Linux, QNX6, Windows) HeT nogaepxkm o6paboTkum aTmnx
npu3HakoB. NMockonbKy Takas obpaboTka AOSMKHA BbIMOMHATLCA UCKITIOUYNTENBHO B
06paboTunke NpepbiBaHNS, TO CyLLECTBYET BO3MOXHOCTb peanu3aumnmn nosib3oBaTeNbCKon
o6paboTku Tonbko B gpareepe DOS. MNoatomy B Linux, QNX6 n B Windows 6e3ycnosHo, a
Tarke B DOS, ecnu Takas nonb3oBaTtenbckas obpaboTka He peann3oBaHa, NPOrpaMMmUCT He
JorkeH paspewwartb annapatype TMK coopmunpoBaTh AaHHbIE MPU3HAKN.

All
Bo Bpemsa obmeHa B MK BoamoxHa paboTta ¢ apyrumn 6asamm KK - noarotoBka HOBbIX
coobuieHnn n obpaboTka NpPexXHUX.

Beoga yctponctea TMK B pexum KK ¢ ogHoBpeMeHHbIM cOpOCOM yCTponcTBa, a npu
Heo6Xxo4MMOCTI 1 NOBTOPHAsA MHULMANM3aumsa pexumma, ocylectenseTca yHkumnen bereset.

HekoTtopeble yctponctea (TMKX, TMKXI, TA, TAl) gonyckatoT HAaCTpOnKy pexmnma
npepbiBaHnin KK, B 4acTHOCTKN, BGNIOKMPOBKY NpepbiBaHUA NO reHepaLmm B KaHane, a Takke
OTKIMOYEHME NUHMM 3anpoca NpepbiBaHUs YCTporCcTBa. [N ynpaBnieHmsi TakuMn yCTPonCcTBamm
MOTYT MCMOMb30BaTbCS KOHCTAHTbI:

- BC_GENER1_BL - pexum 6noknpoBkM npepbiBaHWi No reHepauun B ocHoBHou JITN (Tonbko
B TMKX, TMKXI);

- BC_GENER2_BL - pexum 6noknpoBkM npepbiBaHui No reHepauumn B pesepsHon NN
(Tonbko B TMKX, TMKXI);

- TMK_IRQ_OFF - pexum oTKNto4YeHMs NMHUK 3anpoca npepbiBaH1s YCTPOUCTBA.

[ns HacTponku Takux yctponcTs B pexume KK npegHasHayveHbl gyHkumn bedefirgmode
n bcgetirgmode. ®yHkuuna bedefirgmode yctaHasnmBaeT pexuMm, 3agaHHbI KOMOHaumen
6utoB BC_GENER1_BL, BC_GENER2_BL n TMK_IRQ_OFF, ans BbibpaHHOW yCTPONCTBA U
3anuncbiBaeT ero BO BHYTPEHHIO NepeMeEHHyI0 ApanBepa, a pyHKkums becgetirgmode yntaeT aty
nepemMeHHyt. NMpu Bbi3oBe yHKUMM bereset B 3Ty nepeMeHHyo Bceraa 3anucbisaeTcs
3Ha4veHue no ymondarnmio (BC_GENER1_BL|BC_GENER2_BL), 3agatouwiee pexum
COBMECTUMOCTM BCEX YCTPOWCTB.

Ansa pa6otel ¢ JO3Y nporpaMMmucT JOmMKEH cHavana Bblbpatb 6a3y yHKUMen
bcdefbase. PyHkuna becgetmaxbase BosBpalLaeT MmakcumManbHbI 4OCTYMHbIN HOMEpP 6a3bl Ha
BblGpaHHOM ycTpouncTee (Homepa 6a3 nexaTt B guanasoHe oT 0 4O 3TOro MakcMmaribHOro
Homepa). Y3HaTb Homep BblbpaHHOM 6a3bl MOXHO byHKLMeN becgetbase, ocHoBHasa obnacTb
NPUMEHEHNSA KOTOPOW - NoNb3oBaTeNibckme PyHKUMn obpaboTkmn npepbiBaHUi. [ocne Bbibopa
6a3bl Bca pabota ¢ JO3Y nponcxoamt nmeHHo B aTon 6ase o Beibopa apyron 6a3sbl ¢
nomoLubto bedefbase.

DOS

Mpwn npepbiBaHnsax oT KK unu npu BeizoBe dyHkumnn tmksave ans KK Homep Tekyuien
6a3bl coxpaHseTca gpanBepoM, Tak YTO NporpaMMmUCT MOXeT paboTaTte B apyrmux 6asax, a npu
BbIxoge u3 npepbiBaHnin KK ¢ Bbiz3oBOM berestore unu npu Boizose tmkrestore
BOCCTaHaBNMBaETCA B kKadecTBe Tekyllen 6asa ¢ coxpaHeHHbIM HOMEPOM.

All

B BoibpaHHon 6ase paboTatoT dyHKuumn beputw, begetw ansa sanucu, YteHust cnos B
OO3Y u dyHkumn beputblk, begetblk ansa sanucn, yteHna 6nokos cnos B [1O3Y. C noMoLubto
3TMX pyHKUMI B BblbpaHHOM 6a3e rotoButcsa coobuieHme ansa MK, n yutaioTca pesynbTaTbl
nocne 3aBepLueHns obMeHa.
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KomaHaHble cnoBa AomkHbl (hOpMUpOBaTLCA NPOrpamMMUCTOM CaMOCTOATENBHO U
3anncbiBaTbCs C MOMOLLbIO 3TUX e dyHKunn. OnpegeneHbl Tpu makpoca CW, CWM, CWMC,
nossonswowue chopMmpoBaTb KOMaHAHbIE CrioBa U3 CTaHOAPTHLIX NONeNn.

Makpoc CW (ADDR, DIR, SUBADDR, NWORDS) npefHasHa4eH A5rsi opMUpoBaHus
KOMaHAHbIX CrOB npuema/nepenayv AaHHblX. [Mpyv 3TOM MOXHO NOMb30BaTbCA onpeaeneHHbIMU
koHCTaHTamu HanpasneHus nepegadn RT_RECEIVE (OY npuHumaet) n RT_TRANSMIT (OY
nepepaeT) Ans 3agaHus 3HadeHus 6uta "Mpuem/nepegaya” KC (DIR).

Makpoc CWM (ADDR, COMMAND) npegHasHayeH Ans opMmMpoBaHUS KOMaHOHbIX CrOB
pexunma ynpaesneHua. B kayecTse npusHaka pexvma ynpasneHus ncnonobsyetca kog 11111,

Makpoc CWMC (ADDR, 0, COMMAND) no3sonseT (popMmpoBaTb KOMaHAHbIE CoOBa
pexxuma ynpasreHus ¢ HyfneBbIM KOAOM MpU3HaKa pexuma ynpasneHus.

[nsa 3agaHna koga KoMaH4bl MOXHO UCMOSb30BaTh 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 AOSMKHO B NOfe agpeca cogepxaTb KoHCTaHTy 31(gec.) =
11111 (aBonyH.).

Mpn hopmmpoBaHnmn KOMaHg nepeaaym AaHHbIX HEOOXO4MMO YYUTbIBaTb PEXMM, B
koTopom byget pabotatb MK: ¢ annapaTHbeim 6utom nnu 6e3 annapaTtHoro 6uta. B pexume
6e3 annapatHoro 6uta B OY mMoxHo obpawateca B 30 nogaapecos (o1 1(gec.) =
00001 (aBownyH.) po 30(gec.) = 11110(gBoNYH.)), @ ANA Nnepeaayn KOMaHA pexvma ynpasneHns
3HayeHue nonga nogagpeca/pexnma ynpasneHns 4omKHO paBHATbes 00000(aBOMYH.) nnn
11111(gBonyH.). B pexxume ¢ annapatHbiM 6uToM cTapwmn 6ut nonsa nogagpeca KC
OTBOANTCA NoA annapaTHbIi BUT, KOTOPLIN BCeraa AomkeH ObiTb yCTaHOBMEH B 1, yncno
AOCTYNHbIX NogagpecoB cokpawaeTcs go 15 (ot 0(aec.) = 0000(asounyH.) go 14(gec.) =
1110(aBonYH.), Nnpu 3TOM B norse nogagpeca opmupytoTcs 3HaveHus ot 10000(aBonyH.) go
11110(gBOMYH.)), @ ANSA Nepeaayn KoOMaHg pexvma ynpasneHns sHadyeHne nons
nogagpeca/pexuma ynpasneHust 40SmKHO paBHATbCA 11111(gBOMYH.).

Mpun dopmmpoBaHumn KC 6e3 ncnonbdosaHmst makpocos CW, CWM, CWMC Heobxogmmo
NOMHUTb crneaytouiee.

B pexxume ¢ annapaTHbIM BMTOM MOXHO Nonib3oBaTbcs KoHcTaHTamu HBIT _MASK gns
yctaHoBku B 1 annapatHoro 6uta n CI_MASK - ansa yctaHosku pexuma ynpasnexdms 11111.

3HaveHne nonsa gnuHel 6rioka aaHHbix B KC pasHoe 00000(aBovyH.) 3agaeT OrnHy
6noka B 32 cnoBa, a octanbHble 3HavyeHnsa 00001-11111(gBonMYH.) NPsIMO COOTBETCTBYIOT
AnnHe 6noka B 1-31 cnoBo AaHHbIX.

Mpn bopMmMpoBaHUM KOMaHA pexnma ynpasneHna Heobxogumo cnegosatb Tabn. 2,
cnepsi 3a yctaHoBkoun B Tpebyemoe cocTosiHue buta "lMpuem/nepenada” KC.

Mpu hopMMpOBaHNM KOMaHA pexnma ynpaeneHns Hago obpaliaTb BHUMaHME Ha
BO3MOXXHOCTb NPYMEHEHUs rpynmnoBoi agpecaumu. Mpu 3Tom Kaxxgas komaHga OorkHa
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NPUMEHSATLCA B COOTBETCTBUM CO CBOMM HasHavyeHneM. Ha MHorme ctaHgapTHblE KOMaHabI
yctporctBa TMK B pexxume QY npegycmatpmBaloT onpeneneHHyo annapaTtHyo peakumto.
Komangb! ynpaesneHua "lMpuHAaTeb ynpaeneHue kaHanom", "CuHxpoHusaums", "CuHxpoHnsauus
CO CrnoBoM AaHHbIX", "lNepenaTtb BEKTOPHOE CMOBO" MCNONb3YHTCA NpY HOpMarnbHon paboTte
CUCTEMBbI, @ OCTanbHble NpeaHa3HayYeHbl, B NepByo ovepeab, Ans obpabotkm owmnbok B MK.

Ana pexuma KK cywectsyeT ABa pasnuyHbix Habopa PyHKUMIA 1 KOHCTaHT ANS NOChINKM
coobuweHunn B MK n obpaboTtkm pesynbtaTtoB. [lepBbit HAbop, OCHOBaHHbIN HA (PYHKLUMNAX
bcdefbus/bestart u ctaHgapTHLIX Kogax ynpasneHusa u kogax pesynbtatoB obmeHa, paboTtaer
Ha Bcex Tnnax TMK n obecneumBaeT OgHOKpaATHbIN CTAapT OQHOIM0 COOBLEHMS U3 YKa3aHHON
6a3bl. BTopon Habop paboTaeT TONbKO Ha YCTPOMCTBAX, NOAAEPKMBAIOLLNX BbIMOMHEHWE
uenoykn coobeHnn (TMKX, TMKXI, TA,TAI), n no3BondeT 3agatb OAHOKPATHbIN CTapT OQHOro
coobLieHns 13 ykasaHHoOW 6a3bl nnu Lenoykn coobieHnn, HaumHas ¢ ykazaHHon 6asbl. OT0T
Habop ocHoBaH Ha dyHKumMsx bedeflink/bestartx/bestop n paclumpeHHbIX Kogax ynpasnieHus v
kogdax pesynbTaTtoB obmeHa.

CHavana nget onucaHne paboTbl C nepBbIM HAGOPOM.

B ycTponicTBax ¢ pesepBrvpoBaHmMeM BO3MOXeH Bbibop ogHom 13 asyx JIMA, ocHOBHOM
nnn pesepsHoOn, No koTopon byaet paboTtath KK. [1ns aToro npegHasHavyeHa yHKLMS
bcdefbus. BeibpaHHas aton pyHKUmMen nnuHns yaeT ncnonb3oBaTtbCs Ansi Bcex 0bMeHoB A0
cnegytoulero BbidoBa bedefbus. BbizoB aTon byHKUMKM Ang ycTponcTs 6e3 pe3epBupoBaHus
JIM npmBOoANT K BO3HMKHOBEHMIO ownbkn. Onpegenexbl koHcTaHTbl BUS 1 n BUS_ A ans
ocHoBHoW nuHuun, BUS 2 1 BUS B ansa pesepsHon nuHmn. C nomouwbto oyHkumm begetbus
MOXHO Y3HaTb, Kakas iMHMA BbibpaHa B HacTosAwmMn moMeHT. DyHKums bereset BoibupaeT
ocHosHyto JIMA.

CdopmnpoBaHHoe B Kakon-nnbo 6ase coobLueHne MOXXHO 3anyCTuTb Ha 0OMeH
dyHKumnen bestart. B kadectBe napameTpoB hyHKLMM NepefatoTcs Homep 6asbl 1 kog
ynpaBneHusa gns yctponcTsa. [locne 3anycka obMeHa ynpaBrneHne HeMeaneHHO
BO3BpaLlaeTcsa B NporpaMmmy, He 4OXMAAACh 3aBepLlueHnst obmeHa. PyHkuma bestart He
N3MEHSIET TeKyLlen BbibpaHHon 6a3bl Ans pabotel ¢ AO3Y. [JonycTuMble KOabl ynpaBneHns
0dOpMIIEHbI B BUAE KOHCTAHT:

- DATA_BC_RT - nepegaya gaHHbix KK-OY (popmart 1)

- DATA BC_RT_BRCST - nepega4a gaHHbix KK-OVY B rpynnosom pexume (dopmar 7)

- DATA_RT _BC - nepegaya gaHHbix OY-KK (dpopmart 2)

- DATA RT_RT - nepegaya gaHHblix OY-0OY (dopmart 3)

- DATA_RT_RT_BRCST - nepegaya gaHHbix OY-OY B rpynnosom pexume (popmat 8)

-CTRL_C A - komaHga ynpasnenus opmata KC-OC (dpopmart 4)

- CTRL_C_BRCST - KOMaHaa ynpasrieHust oopmata KC B rpynnoBomM pexunme
(dpopmar 9)

-CTRL_CD_A - koMaHga ynpasnexus gopmata KC+NC-OC (dhopmat 6)

- CTRL_CD_BRCST - komaHga ynpasnenus oopmata KC+MC B rpynnoBom pexunme
(dpopmar 10)

-CTRL_C_AD - komaHga ynpasnenus gopmaTta KC-OC+UC (dpopmart 5)

nnn

- CC_FMT _1 - nepegaya gaHHbix KK-OY (dopmart 1)

-CC_FMT_ 2 - nepegaya gaHHbix OY-KK (dpopmart 2)

-CC_FMT_3 - nepegaya gaHHblx OY-OY (dopmart 3)

-CC_FMT 4 - koMaHaa ynpasneHus gopmata KC-OC (cpopmar 4)
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-CC_FMT_5 - koMaHaa ynpasnexus gopmata KC-OC+UC (dpopmat 5)

-CC_FMT_6 - komaHga ynpasnenus gopmaTta KC+MC-OC (dpopmart 6)

-CC_FMT_7 - nepegaya gaHHbix KK-OY B rpynnoBom pexume (popmat 7)

-CC_FMT_8 - nepegavda gaHHbix OY-OY B rpynnoBom pexunme (dpopmart 8)

-CC_FMT_9 - KOMaHaa ynpasrieHus oopmata KC B rpynnoBomM pexunme
(dpopmar 9)

-CC_FMT_10 - komaHga ynpasrneHus oopmaTta KC+UC B rpynnoBom pexunme

(dbopmat 10)

[Mocne okoHYaHMs BbINOSTHEHMS coobLLeHns, 3anyLweHHoro bestart, KK BblgaeT ogHo m3
ABYX NpepbiBaHUN 3aBepLueHuns coobuwenus: beintNorm nnm belntExc. Ins o6oux npepbiBaHui
apaneep doopMupyeT CroBo pesynbTata obMeHa, a Npu 3aBepLUeHNN C UCKIOYUTENBHOWN
cuTyaumen Takke elle OTBeTHble crioBa, nony4yeHHble KK. B coobLieHunsax ¢ ogHMM OTBETHbIM
CNnoBOM, BTOPOE OTBETHOE CrOBO UMeET HeonpeaeneHHoe 3HadeHue. [1pyu HopMansHOM
3aBepLUeHnm CrioBo pesynbTaTa Bceraa paBHO Hymo. [pu 3aBepLleHnn ¢ UCKIIYUTENBHON
CuUTyaumen ycTaHOBIIEHHbIE BUTLI B CNOBE pe3ynbTaTa XapakTepusyoT NPUYNHY Takoro
3aBepLleHus.

DOS

UTobbl BblN1a BO3MOXXHOCTb MCMNOSb30BaTb OOHY MNOMNb30BaTENLCKYH (OYHKLNIO
3aBepLueHnsa B 0bomnx crnyvasx, QyHKLMM MMEKOT OANHAKOBbIE MPOTOTMUMbI, O4HAKO Npu
HOpManbHOM 3aBepLUEHMM NapaMeTpbl (PYHKLUKN, COOTBETCTBYIOLLME OTBETHBIM CllOBaM, UMEIOT
HeonpeaeneHHoe 3HayeHue. [lepeq BbI3OBOM MOfb30BaTENbCKNX DYHKLUNA 3aBEPLUEHNSA
obmeHa gpanBep yctaHaBnuBaeT Ty 6a3y, N3 KOTopon npomssoanncss 0bMeH ¢ KaHanom.

All

B0O3MOXHbI pasnuyHblie BapnaHTbl 3aBepLUEHNA C UCKMIOYNTENBHON CUTyaumnen:
yCTaHOBMEH Tonbko 6uT IB cnoBa pesynbtata o6MeHa, a 6uTbl oLINGOK COPOLLEHDI,
ycTaHoBrneHbl 6uT IB cnosa pesynbtata obMeHa u xota 6bl 0gnMH 6UT OWNBKN, yCTaHOBIEH
xoTs 6bl 0aMH BUT oWwNnBKM B cnoBe pesynbtata obmeHa, a 6ut IB cbpolueH. KoHcTaHThl,
HeobxoauMble A4S aHanu3a cnosa pesynbtata obmeHa:

DOS

- ERAO_MASK - macka 6uta owmnbkmn agpeca OC;

- MEO_MASK - macka 6uta ounbkm MaH4eCTEPCKOro Koga npu npueme;

- IB_MASK - macka 6uTa, MHOMUMPYIOLLIErO HanMyne yCTaHOBIEHHbIX pa3psaoB B none
donaros OC;

- TO_MASK - macka 6uta owmnbkm TarimayTa npu npueme;

- EM_MASK - macka 6uta owmnbkm goctyna k JO3Y co CTOpOHbI KaHana (TonbKo Ans
TMK400, RTMK400, TMKMPC);

- EBC_MASK - macka 6uTta ombkm aXOKOHTPONA Npy nepegavye;

- ELN_MASK - macka 6uta owmnbkm uncna nHdopmMaumoHHbix cnoe (4ncno NC Gonblue
3agaHHoro) (tonbko ana TMKX/TMKXI/TA/TAI);

- G1_MASK - macka buTa, mHgmumpytoLero obHapyXeHne NnpueMHMKOM yCTPOMNCTBa
HenpepbiBHOW reHepaumn B ocHoBHon JIMKU (Tonbko ana TMKX/TMKXI);

- G2_MASK - macka 6uTa, mHgMumpyoLero obHapyXeHne NnpueMHNKOM yCTPOMCTBa
HenpepbiBHOW reHepaumn B pesepsHon JIMN (tonbko ana TMKX/TMKXI);

Linux, QNX6, Windows
-S_ERAO_MASK - macka 6uta owmnbkn agpeca OC;
-S MEO_MASK - macka 6uta owmbkn MaH4ecTepckoro koga npu npneme;

-S_IB_MASK - macka 6uTta, MHAMUMPYIOLWEro Hannyme yCTaHOBMEHHbIX pa3psaoB B none
dnaros OC;
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-S_TO_MASK - macka 6uta owmnbkn TaimayTta npu npneme;

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

-S EBC_MASK - macka 6uTa owmnbkmn 3XOKOHTPONSA Npu nepeaadye;

-S_ELN_MASK - macka 6uta owmbkm yncna nHopmMmaumoHHbix cnos (Yncno NC bonblue
3aganHoro) (toneko ana TMKX/TMKXI/TA/TAI);

All
Hanbonee npocTon BapmaHT - Koraa yctaHOBMNEHbl TONbKO OMThl ownMbok. B aTom cnyyae
0OMeH cunTaeTca HeAOCTOBEPHBIM, OTBETHbIE CIOBa UMEIOT HEoNpeaeneHHOe 3Ha4YeHne.

Ecnu yctaHoBneH Tonbko 6uT IB, TO ANs onpeaenexHnst peakuum nporpammbl
HeobxoaMMOo NpoaHanM3npoBaTb OTBETHOE CrOBO (ABa OTBETHbIX crioBa B pexume OY-0Y).

KoHcTaHTbl, HeobXxoauMbIe ANns aHanm3a OTBETHOrO CrnoBa:

- ADDRESS MASK - macka agpecHoun vyactn OC, agpec otBeTtusLuero OY;

- ERROR_MASK - macka 6uta "Owmnbka B coobuieHnmn", 6uT yctaHaBnmBaeTcst, ecnm xoTs bbl
oaHo 13 NC B nonyyeHHom QY coobLleHnn He yaoBNEeTBOPSIET KPUTEPUAM JOCTOBEPHOCTU NN
HapyLleHbl KpUTEPMM OOCTOBEPHOCTM COODLLEHMS, a Takke B crydae, ecnu OY nonyyunno
3anpeLLeHHY0 KoMaHay;

- HBIT_MASK - macka annapaTHoro 6uta, B OTBETHOM CrnoBe OUT AommkeH Bceraa obiTb
HyneBbIM;

- SREQ_MASK - macka 6uta "3anpoc Ha obcnyxnsaHume", 6UT ycTtaHaBnmMBaeTcs Ans
coobueHms aktnsHomy KK o HeobxoanmocTu nepegaymn unm npuema nHgopmMaumm gaHHbIM
OY; ecnu ycTtaHoOBKa 3TOro paspsiia MOXeT ObiTb Bbl3BaHa pasfiMyHbIMU NpUYMHaMK, Ans
onpenenexusa cogepxannsa 3anpoca KK 3anpawwusaet y OY BeKTOpHOE CnoBo (komaHaa
"Mepenatb BEKTOPHOE CroBO");

- NULL_MASK - macka 61TOB, KOTOpbI€ AOMKHbI BCeraa bbiTb HyNeBbIMU;

- BRCST_MASK - macka 6uta "TlpuHsTa rpynnoBas komaHga", buT yctaHaBnvMBaeTcsl, ecrnm
noctoBepHoe KC npeabiayuiero coobueHns 6bino ¢ rpynnoBbiM agpecoM; NOCKOSbKY
dopmaTbl COOBLLEHNI C FPYNNOBLIM aApecom npegycMmaTpusatoT 6noknposky Bbigadmn OC, aToT
BUT cnyXuT gnsa onpegeneHns Toro, YTo rpynnosas koMaHaa 6bina NnpyHAaTa NPaBUsbHO;

- BUSY_MASK - macka 6uta "lMogcncrtema 3aHAaTa", Out yctaHaBnuBaeTca ansa ykasanms KK
Ha To, yTo OY He MOXeT nepeAaBaTth JaHHbIE B NOACUCTEMY UNK NONyYaTb AaHHbIE U3
NOACUCTEMbI B COOTBETCTBUM C koMmaHaon KK;

- SSFL_MASK - macka 6uta "HencnpaBHOCTb nogcuctemsl”, GUT yctaHaBnNmMBaeTCcs, eCcnv B
nogcucteme OY nmeeTtca HEUCNPaABHOCTb, N AaHHbIE, 3anpalluMBaeMble Y NOACUCTEMbI, MOTYT
ObITb HEAOCTOBEPHDI; B criydae, ecnv OY MOXET conpsiraTbCA C HECKONbKMMU NOACUCTEMAMM,
CUrHanbl NPU3HaKoB HEMCNPABHOCTK NoacuctemMm obbeauHsaoTca B aToM bute, KK onpeaensiet
HencnpaBHOCTb Yepe3 06bIYHbIN 0OMEH COOBLLEHMAMU, MOCKOSBbKY HE CYLLIEeCTBYET KOMaHAb!
pexuma yrnpasreHns, No3BOSIAIOLWEN MOMNYYNTb CIIOBO BCTPOEHHOIO KOHTPOMA NOACUCTEMBI;

- DNBA_MASK - macka 6uta "lMpuHATO ynpaBneHne kaHanom", Gut yctaHaBnmBaeTcs, ecnum
OY BbinonHun npegnoxeHue aktmeHoro KK npuMHaTb ynpasneHne KaHanom no KomaHae
"[uHamunyeckoe ynpasneHue";

- RTFL_MASK - macka 6uta "HencnpaBHoCTb TepMuHana", OuT ycTtaHaBnMBaeTCsl, €Cnn
obHapyxeHa HencnpaBHocTb B OY; KK nmeeT BO3MOXHOCTb 6110KMPOBaTh UMK CHATb
GOKMPOBKY Bblga4ym 3TOro paspsga NocpeacTBOM MCNONb30BaHNA creumanbHbiX KOMaHz
pexuma ynpasneHus; ons nonyyvyeHnsa 6onee nogpobHoN nHpopmaumm o HeucnpasHocTn OY
KK MmoxeT ncnonb3osaTb kKomaHay "llepenatb CroBO BCTPOEHHOIO KOHTpoOnsa".

Takum obpasom, ycTtaHoBKa pasHbix 6utoB B none dnaros OC gormkHa Bbi3biBaTb
pasnU4YHyto peakumto nporpammbl. Hanpumep, npu yctaHoBneHHoMm 6ute BUSY moxHO
NOBTOPUTbL COOBLLEHNE Cpasy UM Yepe3 HEKOTOPOE BPEMS, Tak Kak B 3TUX Cry4Yasnx
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coobLleHe HeJOCTOBEPHO (MpY 3TOM BO3MOXHO Takke Hanudme npusHaka owmnbkmn TO (TOD),
ecnn QY He nepegano Bce Tpebyemble CrioBa AaHHbIX); NPU YCTaHOBMNEHHbIX 6uTtax SSFL n
RTFL Bo3MOXXHa He4OCTOBEPHOCTb COO0LLEHMS 13-3a cbos Ha cTopoHe OY; npu
yctaHoBneHHoM 6ute SREQ coobuieHne goctoBepHo, HO KK gomkeH oTpearmpoBaTth Ha
3anpoc obcnyxmeaHua nogcuctemol OY; npu yctaHoBneHHbix Gutax BRCST n DNBA
coobLeHe 4OCTOBEPHO B TOM Criyydae, eCnv CyLeCTBOBanv NpUYMHbI UX yCTAHOBKK, TO €CTb
nnbo B npeablgyLem coobweHun boina ncnonb3oBaHa rpynnosasa agpecaums, nmbéo KK
nblTancs nepegaTb ynpaeneHue kaHanom otsetusuemy 6utom DNBA OY, n HaobopoT, ecnu B
yka3aHHbIx criyqasax 6utel BRCST nnu DNBA He ycTaHOBRNEHbI, 3TO yKa3blBaeT Ha KaKyr-TO
OLLMOBOYHYIO CUTyauumio.

YcTaHoBMnEeHHbIE OAHOBPEMEHHO 6UT IB 1 6uTbl owmnbok B crose pesynbTata obmeHa
03HayvatoT, 4yTo cHayana KK npuHan goctoBepHoe OC ¢ ycTaHOBMNEeHHbIMKW BuTamu B none
dnaros, a 3aTem BO3HMKIA Ta Unn nHas owmnbovHas cutyaumsa n obmeH 6bin npekpatdeH. MNpu
9TOM NporpamMmmMucT moxeT npoaHanuanposatb OC (B pexume OY-OY B aTOM cnyyae, ecnv B
nepsom OC ecTb ycTaHOBMEHHbIE pa3psaabl, To BTopoe OC HeonpeaeneHo), HO Bce coobuieHne
cuMTaeTcs HeJOCTOBEPHbIM. Hanbonee yactas cuTyaums B HopMarbHO paboTaroLen cucreme
- OHOBpEMeHHas ycTaHoBka 6utoB IB (13-3a yctaHoBneHHoro 6uta BUSY oTBeTHOro crnoea) u
TO, 10 ecTb nogcuctema OY 3aHaATa, OY BbigaeT OC, HO He BblAaeT 3anpalliMBaeMbIX JaHHbIX.

Mcnonb3oBaHWe TOMbKO yXKe ONUCaHHbIX OYHKLUMIA NO3BONSeT (hopMmnpoBaThb 1 3anyckaTb
OTAeNbHble COOBLLIEHNA OQMHAKOBO Ha BCeX YCTponcTBax. Huxe onncekiBaeTcst paboTa ¢
PYHKUMAMK, KOTOPbIE MO3BONAIOT 3anycKkaTb LEnoYkM coobLeHnn. 3To BTOPOn Habop hyHKUMIA
3anycka coobLeHnn.

OcHoBHble oTNN4YMA Npu padboTe ¢ ueno4vykamm coobLLEeHnn onpeaensoTcs anropuTMom
paboTbl KK B pexunme Lenodkm coobLueHnin. Takon pexum 3agaetcsa ycTaHOBKOM buta
aBTOMATMYECKOro NPOAOIMKEHNS B pacCLUMPEHHOM KOAE ynpaBieHus Npu 3anycke coobLeHus.

Ecnn 6ut aBTOMaTU4eCKoro npoaosmkeHnsa He yctaHosneH, To KK nocne otpaboTkm
coobLeHns BbI3blBaeT NpepbiBaHNe U hopMUpPyET CNOBO pesynbTata obmeHa. Takon pexum
ncnonb3yetcsa B yHKUMM bestart, koTopasa npuHyantensHo cbpackiBaeT OUT aBTOMaTUYECKOro
NPOAOIPKEHNSA NS 3anyCKaeMoro coobLeHus.

[ns 3anycka ueno4ykn coobLleHn BBeaeHa pyHKUmMA bestartx, nossonsiowas 3agatb
Tpebyemoe 3HayeHne buta NPoLOMKEHNS B paCLUMPEHHOM KoAe ynpasneHud. [1ns kaxgon
6a3bl B Lenoyke ¢ nomoLlpbto oyHkumm bedeflink npeaBaputenbHO fOMmKHBI ObITh ONpeaeneHsbl
HOoMep cneaytowen 6asbl LENOYKN N pacLUMPEHHbIN KO yrnpaBneHna cneytowen 6asol
uenoykun. Takum obpasom, ecnm GUT NPOAOIKEHNSA B KOA4E ynpaBneHus yctaHoBrneH, 1o KK, B
Cnyyae HOpMarnbHOro 3aBepLueHunsi coobuieHns, 6e3_ Bblaaun npepbiBaHUSA YNTaeT paHee
3a[jaHHbIN KoA ynpasneHns u Homep 6asbl Ang crnegyouero coobLeHNst B LenoYke U
3anyckaeT 3710 coobuieHne. Ecnum xxe obmeH no MK 3aBepLumncsa ¢ UCKNYNTENBHOM
cuTyaumen, nnu ato 6eino nocnegHee coobueHune uenoykn, KK octaHaBnmBaeTcs, Bbi3biBaeT
npepbiBaHNe U OPMUPYET CIIOBO pe3yrbTaTa obmeHa.

KK nocne Bbi3oBoB bcestartx _He  cdopmupyeT npepbiBaHuin belntNorm/belntExc. Bmecto
aToro oopmumpyeTcsa ogHo npepbiBaHue belntX. Yepes napameTpbl 3TOro npepbiBaHNS apaneBep
nepenaet Homep 6a3sbl, N3 KOTopoKr Bbin NponsBeneH NOCneaHNn oOMeH, 1 CNOBO pedynbTaTa
obMeHa, KOTopoe MMeeT _oTnnyarowmnnces_ gopmar (C paclUMpeHHON MarHOCTMKON OWMBOK)
oT cbopmaTa crnosa pesynbtata npu npepbiBaHuax belntNorm/belntExc.

DOS
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Mpu BbI3OBE NONb30BaTENBLCKOM PYHKUMM Ba3a, 3 KOTOPOW NPOM3BOAMICA NOCNEeLHNN
obmeH (M HoMep KOTOpOoK NepedaeTcs B Ka4yecTBE NapameTpa), CTAaHOBUTCS TEKYLLEN
BblGpaHHON Gason.

All

OTBeTHbIE CrioBa OTCYTCTBYIOT B MHpOPMaLMK, NepefaBaeMon Npu 3TUX npepbiBaHUSNAX,
HO BBeAeHa gononHutenbHas gyHKumna becgetansw, Tpebytowlasn B KayecTse napameTpa Kog
dopmaTa coobLieHus 1 Bo3BpallatoLlas ABOMHOE CNoBo, Mnaawune 16 paspsagoe KOTOPOro
coaepxxaTt nepBoe OTBETHOE CMOBO B TekyLen BbiopaHHon 6ase (unu 3HavyeHne FFFF, ecnin
3afjaHHbI hopmaT He NpedycMmaTpmBaeT OTBETHbIX CMOB), a cTaplume 16 pa3psaos - BTopoe
oTBeTHoe crnoBo (ans popmata OY-0OY, unu 3HadeHne FFFF, ons octanbHbiX doopmaToB).
dyHKkuMA bcgetansw He MOXeT cama onpefennTb, ObInn N OTBETHbLIE CROBA NOSyYeHbl Ha
camoMm fene; oHa untaet sdenkn JO3Y, B KOTOpble AOMKHbBI 3aNUCbIBaTbCA OTBETHLIE CrOBa B
COOTBETCTBUUN C TEKYLLUUM 3HAYEHNEM KOMaHAHOro crnoBa 6a3sbl U 3a4aHHbIM 3HA4YeHMEM Koaa
dopmaTa coobLleHns, N03TOMY peLleHne 0 4OCTOBEPHOCTU BO3BPALLEHHOIO 3TON OYHKLMEN
3Ha4YeHWs1 AOMKHO NPMHMMATBLCS B COOTBETCTBUM C KOOOM pe3ynbtata obmeHa.

Llenoyka coobLieHnin MoxeT OblTb NMMHENHOW (NOCneaHee coobLeHne nmeet
pacLUMpPEHHbIN KOA yNpaBrieHnst Co COPOLLEHHbIM OMTOM NPOAOIIKEHUS), @ MOXET ObITb 1
LUMKNN4YeCcKom (B 3TOM crnyyae nocrnegHero coobLieHuns, Kak TakoBOro, HeT - Bce coobLeHmns
MMEIOT YCTaAHOBEHHbIN OUT NPOAOITHKEHNSA N CCbINAKTCA APYr Ha gpyra no Kpyry;
MWHMManNbHLIM MPUMEPOM TaAKOro LMKa MOXET OblTb €QMHCTBEHHOE COObLLEHNE, MMeoLLee
CCbISIKY Ha cebs). Npun BbINONHEHMM LenoYvkn coobuieHnin KK He BbligaeT HUKaKnX npepbiBaHUN
(npepbiBaHMe hopMmpyeTcsa TONbKO Npu ocTaHoBe Lenoykun). Ecnu Heobxoaumo
CUHXPOHM3MPOBATbL BbINOSTHEHME NPOrpaMMbl C nepeaaden KOHKPETHbIX COOBLLEHNI LIEMOYKM,
MOXHO YCTaHOBUTb B pacLUMPEHHOM KOAE ynpaBneHus Ans HYXHbix 6a3 cneunanbHbii 6uT
CUrHanbHoro npepbiBaHus. Ecnv B MomeHT _3arpy3ku_ B KK koga ynpaBneHus (T.e.
HenocpeacTBEHHO Nepea cTapToM M3 6asbl C TakMM KO4OM ynpaBreHus) B 3TOM Koae
yCTaHoBreH 6ut curHanbHoro npepbiBaHnsd, KK BbidbiBaeT 4OMNOMHUTENBHOE CUrHANbHOE
npepbiBaHne bcintSig. B kayecTBe napameTpa aTOro npepbiBaHWs ApanBep nepegaeT Homep
6a3bl, U3 KOTOPOM B MOMEHT Bbl30Ba nponssoaunca oomeH ¢ MK.

DOS

Tekywas BbibpaHHasa 6a3a nNpu 3TOM He U3MEHSAETCS, XOTS U COXPaHSETCS BO
BHYTPEHHEN NepeMeHHON ApariBepa u MOXeT ObITb CTaHA4apTHO BOCCTAHOBIIEHA BbI30BOM
bcrestore npu BbiIxoAe U3 NpepbiBaHUs. B oTnnymne oT ocTanbHbIX NpepbiBaHUI NpW BbIXOAE U3
CUrHanbHOro NpepbiBaHNSA aBTOMaTUYECKM BOCCTAHABNMBAETCS HOMEpP TeKyLero BblopaHHOro
yCTpOWCTBA, NO3TOMY Bbi3blBaTb bcrestore He06xoaMMO TOMBKO, eCrv B NOSb30BaTENbCKON
dyHKUUKN Nepeonpeaensanach Tekylias 6asa, u Hy)KHO BOCCTAHOBUTb €€ HoMep, ObIBLUMI B
MOMEHT NnpepbIBaHWS.

All

Heobxoanmo oTMETUTb, YTO B cucTeMax ¢ pesepsupoBaHuem J1INN BbI3oB hyHKLUK
bcdefbus 3agaet JIMNU Tonbko ans obmeHoB, 3anyckaemblx dyHKumen bestart. B cooblieHusx,
3anyckaemblx pyHkumnen bestartx, JINMW BoibrnpaeTcs otaensHO gnga kaxaon 6asbl
COOTBETCTBYIOWMM BUTOM B pacLUMPEHHOM KoAe ynpaBreHus.

3anyck uenoykn coobeHnn ocyuiectenseTcs yHkumen bestartx, nmerowen popmaTt

BbI30Ba aHanornyHbln popmaty bcstart, Ho gonyckatowien 3agaHme paclUMpPEeHHbIX KOA0B
yrnpaBneHus. PaclumpeHHbIn Ko ynpaBneHns COCTOUT U3:
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- cobecTBeHHO koaa ynpaeneHnss CX_CC_MASK, onpegenstowiero coopmat coobLieHns
(KOHCTaHTbI KOoAa ynpaBneHnst opMaToM MOMHOCTbLIO COBNaAalT C KogamMu ynpaBneHus ans
dyHKuun bestart);

- 6uta CX_BUS_ MASK 3aganus JTN (3HaueHus CX_BUS 0, CX _BUS_A (1nmn 0) BbibnpatoT
ocHoBHyto JIMN, a CX_BUS_1, CX_BUS_B - pesepsHyto JIMNN);

- 6uta CX_CONT_MASK aBTtomatumyeckoro npogosrkeHus (3HavyeHne CX_STOP (1nm 0)
3agaeT OCTaHOB LIENOYKM nocre oTpaboTkn 3Toro coobulernus, a 3HavyeHme CX_CONT 3apaet
aBTOMATMYECKNIA 3aMyCK CreayoLLero coobLleHns B Leno4vke nocrne otpaboTkm aToro
coobuieHuns);

- 6uta CX_SIG_MASK paspelueHns Bbigadm curHanbHoro npepbiBaHms (3HaveHne CX_NOSIG
(vnn 0) 3anpeLuaeT Bbligady cMrHanbHOro npepbiBaHus, a 3HadeHne CX_SIG paspelwaet
Bblga4dy CUrHanbHOro npepbiBaHna B MOMeEHT _3arpy3ku_(!) koga ynpasneHus B KK).

Ana dopmupoBaHus Lenoykn coobuieHn npegHasHadeHa dyHkums bedeflink,
nmetoLan popmart Bbl3oBa aHanornyHeii oopmaTy bestartx, n 3agatowas ans TekyLen
BblOpaHHON Ba3bl crieaytoLyto 6a3y B Lienoyke U paclUMpPEHHbIN KoL ynpaBneHus ons
coobuieHuns B crieaytollen 6ase Lenoykn. YctaHosneHHble bedeflink 3HaueHnsa moxxHo
nonyyunTb, Bbi3BaB oyHKUMo begetlink, BosBpavyatowyyto BorHOE croBo, mnaawme 16
pas3psa0B KOTOPOro coaepXat HoMep crieaytollen 6asel B Lenoyke, a ctapwumne 16 pa3psgos -
pacLUMpPEHHbI KOA ynpaBneHns ansa cnegyowen 6asbl B LLeNoYke, KOTOPbIA MOXHO
npoaHanM3npoBaTb C NOMOLLIbIO KOHCTaHT BbigeneHna nonen CX _CC_MASK, CX BUS MASK,
CX_CONT_MASK, CX_SIG_MASK. ®oyHkummn bedeflink u begetlink paboTtatot Tonbko B
Tekywen BblbpaHHon 6ase, TO eCTb ANs 3a4aHus BCen Lenodkm Heobxoanmo ans kaxaow 6asbl
B LIernoYyKe (Ha4mHas C NepBOn U KOHYasa npegnocneaHen) BoiNonHUTL Napy Bbi3oBoB bedefbase
- bedeflink. Insa nocnegHen 6a3bl B IMHENHOM LiEeNoYKe, BbINOMNHATL Bbi30oB bedeflink He
TpebyeTcs.

Mpy HEOBXOAUMOCTM MOXHO NpepBaTh LIENOYKY COOOLLEHMI, BbI3BAB OyHKLMIO bestop.
OTa (hyHKUMS HE MMeeT NapaMeTpoB, a €€ BbI30B NPUBOAUT K OBHyneHuto buta
aBTOMAaTUYECKOro NPOAOSPKEHNS B COOOLLEHMN, KOTOPOE B 3TOT MOMEHT NepeaaeTcs B KaHarn.
B pesynbtate KK nocne okoH4aHust oTpaboTku aToro coobLieHnsi oCTaHaBnMBaeTCs U, Kak
06bI4HO, opmupyeT npepbiBaHne belntX.

CnoBo pacwmpeHHoro pesynbTtata odbmeHa, dopmupyemoe KK nocne BbI3oBOB bestartx
COCTOMT N3 HECKONbKUX MOMNEN, KOTOPbLIE MOXHO BbIAENNTL W NPOaHanM3npoBaTh C MOMOLLIbHO
KOHCTaHT:

- SX_ERR_MASK - macka nons koga owmnbku, cogepkallero CBepHyThin kog owmnbkm ot 0 o
7 (0 o3HavaeT oTCyTCTBME OLINBOK);

- SX_IB_MASK - macka 6uTa, MHAMUMPYIOLErO Hannyme yCTaHOBMEHHbIX pa3psaoB B none
donaros OC;

- SX_G1_MASK - macka 6uta, nianumpyroLlero obHapy>xeHme npueMHUKOM YCTPONCTBa
HenpepbiBHOW reHepaunn B ocHoBHon JIMN (Tonbko TMKX/TMKXI);

- SX_G2_MASK - macka buta, nianumpyroLlero obHapyxeHme npueMHUKOM YCTPONCTBa
HenpepbiBHOW reHepaunn B pesepsHon JIMN (tonbko TMKX/TMKXI).

CuutaeTtcs, 4TO HOpManbHOMY 3aBepLUEHNIO COOBLLEHNA COOTBETCTBYET KOA pe3ynbraTta
¢ HynesbiMn 3Ha4veHusmu nonen SX_ERROR u SX_IB. Ecnn none SX_ERROR cogepxut
HEeHyneBow KoA OwmnbKkn n/unm yctaHosneH 6ut SX_IB, To o6mMeH cumTaeTcs 3aBepLUEHHbIM C
NCKMoYMTENBHOM cUTyauunen. KOoHCTaHTbl Nonga koga ownbok:

- SX_NOERR - 0 - 06bmeH 3aBepLueH 6e3 omnbok;
-SX_ MEO -1 - owwnbka 4eTHOCTM nnn owmnbka MaH4YeCTEPCKOro Koaa;

23



- SX_TOA - 2 - HeBepHas nay3a nepen OTBETHbIM CITOBOM (OTCYTCTBYET OTBETHOE CII0BO);
-SX_TOD - 3 - HapyLueHa HenpepbIBHOCTb COOOLLEHNsT (OTCYTCTBYET CMOBO (CMoOBa) AaHHbIX);
- SX_ELN -4 - yncno nHopmaumnoHHbIX CnoB 6onbLUe 3a4aHHOrO;

- SX_ERAO -5 - HeBepHbIt agpec OY B OC;

- SX_ESYN - 6 - owmnbka TMna CMHXpOMMNybCa;

- SX_EBC -7 - owmbka axXOKOHTpONS Npu nepegaye unm KoMomHaums HECKOSbKMX OLLIMOOK
npv npmveme.

Mexay kogamu owmbku B cnoee pesynbtata obmeHa bestartx n 6utamm owmbok B crose
pesynbTaTta obmeHa bcstart yctaHoBneHo Takoe cootBeTcTBME: ownbkm SX_MEO, SX_ESYN
npmBoasaT k yctaHoBke 6uta MEO_MASK (S_MEQO_MASK); owmnbkn SX_TOA, SX_TOD - k
yctaHoBke 6uta TO_MASK (S_TO_MASK); owmnbka SX_ELN - k ycraHoBke 6uta ELN_MASK
(S_ELN_MASK); owwnbka SX_ERAO - k ycraHoBke 6uta ERAO_MASK (S_ERAO_MASK);
ownbka SX_EBC - k yctaHoBke 6uta EBC_MASK (S_EBC_MASK).

Kpome 3agaHust curHanbHbIX NpepbiBaHU CyLLLECTBYET elle OANH Cnocob cnexeHnsa 3a
6a3son, ¢ koTopown paboTaeT B AaHHbIM MOMeHT KK. ®dyHkuns begetstate BosspalaeT gsoriHoe
cnoso, Mnagwue 16 paspsagoB KOTOPOro cogepXaT HoMep 6asbl, C KOTOPOW NPOUCXOANT
paboTa, a cTapwme 16 paspsiaoB - TEKyLLEE CNOBO COCTOAHUSA. BbI30B aTOM (PyHKUMM NpuBOOUT
K cOpocy HeOBbCny>KEHHOro CUrHanbHOro NpPepbiBaHUs, €CriM OHO B 3TOT MOMEHT BbIS10, NO3TOMY
COBMECTHO MCNONb30BaTh PyHKUMIO begetstate 1 BO3MOXHOCTb 3a4aHns CUrHanbHbIX
npepbIBaHUN cnegyeT ¢ OCTOPOXHOCTLIO.

MoHuTOp

Pexxvum MOHUTOpa BO MHOTOM CXOZEH MO NpUHLUMNam ynpasneHns n popmatam yHKUNN
C peXxnuMoM KoHTporssiepa kaHana. Beog yctpouctsa TMK B pexxum MT ¢ ogHOBpeMEHHbIM
cbpocom ycTponcTBea, a Nnpy He06Xo4MMOCTN U NOBTOPHAA UHULMANM3aLMa pexuma,
ocywiecTBndaeTca yHkumen mireset. Heobxoammo npoeepsiTb Bo3BpallaeMoe yHKLMen
3HayeHue, TaK Kak YCTPOMCTBO MOXET He NoAAepKMBaTb PEXUM MOHUTOPA.

YcTtponcTtea, nogaepxusatowme pexmm moHutopa (TMKX, TMKXI, TA, TAI), gonyckatoTt
HACTPOWKY pexnma npepbiBaHuii MT, B YacTHOCTU, BNOKMPOBKY NpepbiBaHUI NO reHepauun B
KaHane, a Takke OTKITYEHNE NMHUKN 3anpoca NpepbiBaHUA yCTPOUCTBA. [Anga ynpaBneHus
TakumMu yCTPONCTBaMM MOTYT UCNOJSb30BaTbLCA KOHCTAHTbI:

- MT_GENER1_BL - pexxum 6noknpoBKku npepbiBaHUi nNo reHepaumm B ocHoBHon JIMW (Tonbko
B TMKX, TMKXI);

- MT_GENER2_BL - pexxum 6noknpoBKu npepbiBaHUi No reHepaumn B pesepsHon J1MA
(tonbko B TMKX, TMKXI);

- TMK_IRQ_OFF - pexum oTKnto4eHMs NMHMK 3anpoca npepbiBaHns YCTPOUCTBA.

[na HacTpPoOnKM Takmx yCcTponcTs B pexume MT npegHasHayeHbl pyHkumm mtdefirgmode
n mtgetirgmode. ®yHKkumMs midefirgmode ycTtaHaBnvMBaeT pexuM, 3agaHHbI KoMOHaumen
6utoB MT_GENER1_BL, MT_GENER2_BL n TMK_IRQ_OFF, ans BeibpaHHoro yctpomucTaea u
3anncbiBaeT ero BO BHYTPEHHIO NepeMeHHyI0 ApanBepa, a pyHKuns migetirgmode Yntaet aTy
nepemeHHyto. Mpu Bbi3oBe (PyHKUMM Mireset B 9Ty nepeMeHHyto Bcerga 3anncbiBaeTcs
3HayeHne no ymonyanumio (MT_GENER1_BL|MT_GENER2_BL).

B pexume MT JO3Y pasbuBaetca Ha 6a3bl - y4acTku anuHon 64 cnosa. [ns paboTsl C
[OO3Y nporpammucT gomkeH cHavana BblbpaTtb 6a3y dyHkumnen midefbase. PyHkums
mtgetmaxbase Bo3BpaLLaeT MakcumarnbHbI AOCTYMHbIA HOMep 6a3bl Ha BbIGpaHHOM
ycTponcTtee (Homepa 6a3 nexaTt B AgnanasoHe oT 0 40 3TOro MakcMmanbHOro Homepa). Y3Hatb
HoMep BblbpaHHON 6a3bl MOXHO byHKUMen migetbase, ocHoBHas 06nacTb NPUMEHEHNSA
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KOTOpOW - Nnonb3oBaTenbckue pyHKkummn obpaboTkm npepbiBaHuin. MNMocne Boibopa 6a3bl Bcs
pabota ¢ JO3Y nponcxoauT MMeHHO B aTon 6ase go Bblbopa apyron 6a3bl C MOMOLLLIO
mtdefbase.

DOS

Mpun npepbiBaHmsx ot MT unu npu BeidoBe yHKUmMn tmksave ansa MT Homep TekyLien
6a3bl coxpaHseTca gpanBepoM, Tak YTO NPorpaMMmCcT MoXeT paboTtaTb B apyriux 6a3ax, a npu
BbIxoae u3 npepbiBaHui MT ¢ Bbi3oBOM mtrestore nnu npu BeizoBe tmkrestore
BOCCTaHaBNMBaeTCHA B kKadecTBe TekyLlen 6a3a ¢c coxpaHeHHbIM HOMEPOM.

All

B BbibpaHHOM 6a3e paboTatoT yHKuMM miputw, migetw gnsa 3anncu, YTeHUs Cnos B
OO3Y n cdyHkumm mtputblk, migetblk ansa 3anucu, yrenms 6nokos cnos B JO3Y. NMpu 06bivHOM
paboTe ncnonb3yTcsa ToNbKO yHKUMK YyTeHns n3 JO3Y migetw n mtgetblk, ¢ nomoLubo
KOTOpPbIX nony4yaeTcs MHgopmMaumsi 06 OTCNeXeHHbIX MOHUTOPOM coobLieHnsx B MK. dyHKummn
3anucu MoryT UCnonb3oBaTbCs, Hanpumep, Ans tectuposaHusa JO3Y.

Mpun paboTte moHUTOp chopmupyeT ABa Tuna npepbiBaHnin: mtintX n mtintSig.
MpepbiBaHne mtintX Bbi3biBAaeTCA NpyM OCTAHOBE MOHUTOpPA. Yepes napameTpbl 3TOro
npepbiBaHNA apanBep nepegaet Homep 6a3sbl, B KOTOPYH ObINIO 3anncaHo nocnegHee
coobLeHne, 1 CrIOBO COCTOSIHUS COODLLEHMS.

DOS
OTa xe 6asa cTaHOBUTCA aKTMBHOW. [N BOCCTAHOBMEHUs HOMepa Tekylien 6a3sbl nepen
BbIXOAOM W3 MOSMb30BaTENbCKOM (PYHKUNN HAA0 Bbi3BaTb (PYHKLUMIO mirestore.

All

Mpwn BbINONHEHUN Lenoykn MT He BblgaeT npepbiBaHWi (NpepbiBaHne hopMupyeTcs
TOMBKO NpY OCTaHOBE MOHUTOpPA). ECnn He06X0AMMO CMHXPOHM3MPOBATL BbIMNOSIHEHNE
nporpaMmmbl ¢ paboTon MOHUTOPA, MOXHO YCTAHOBUTL B KOAE yNpaBieHUst ANns HYXHbIX 6a3
cneumanbHbIn BUT curHanbHOro npepbiBaHns. Ecnv B MomeHT 3arpysku B MT koga ynpaeneHus
(T.e. HENoCpeacCTBEHHO nepen cTapToM M3 6asbl C TakMM KO4OM YyNpaBreHns) B 3TOM Koae
yCTaHOBMEH OUT curHanbHOro npepbiBaHns, MT Bbi3bIBaeT 4OMNOMHUTENBHOE CUTHaNbHOE
npepbiBaHne mtintSig. B kayecTBe napameTpa 3TOro NnpepbiBaHUA apanBep nepeaaeT HoMep
TeKkyLen ctaptToBon 6a3sbl.

DOS

Tekywas BbibpaHHasa 6a3a nNpu BbI30BE MOMb30BATENbCKOM PYHKLMN HE U3MEHSAETCS,
XOTH N COXpaHSAETCsl BO BHYTPEHHEN NEpEeMEHHON ApanBepa U MOXeT OblTb CTaH4APTHO
BOCCTaHOBIEHa BbI30BOM mtrestore npu BbIxo4e u3 npepbiBaHnA. B oTnnyme ot ocTanbHbIX
npepbIBaHNN NPU BbIXOAE N3 CUrHaNbHOro NpepbiBaHNA aBTOMaTMYECKM BOCCTaHaBNMBAETCS
HOMep TeKyLlen BblIOpaHHON YCTPOMCTBA, MO3TOMY Bbi3biBaTb mirestore He06x0aANMO TONbKO,
€CNnun B NONb30BaTENbCKOM (PyHKUMM nepeonpenensnach Tekywas 6asa, n HyXkKHO
BOCCTAHOBUTb €€ HoMep, ObiBLIMIA B MOMEHT NpepbiBaHUS.

All

[nsa 3anycka MoHMTOpa HeO06Xx0AMMO ChopMMpoBaTb B 6asax C MOMOLLbIO BbI3OBOB
dyHkumn mtdeflink nporpammy MoHUTOpPa, ONMCLIBaKOLLYO NOCNeaoBaTeNIbHOCTb
ncnonb3dyembix 6a3, aHanornyHo KK B pexunme Lenovek coobLlieHnin, a 3ateM 3anyctuTb
MOHUTOpP (pyHKUMeN mistartx, nepeaas en B kKa4ecTBe napameTpoB HOMepP nepson 6asbl B
Lenoyke 1 pacluMpeHHbIr kog ynpasneHusa ans Hee. PyHkuma mideflink 3agaet anga tekyuwien
BblGpaHHON Ba3bl crieaytoLyto 6a3y B Lienoyke U pacluMpEHHbIN KoL ynpaBneHus ons
cnepytowen 6a3bl uenoykun. B pexxume MT paclumMpeHHbIn Koa ynpasreHust BKNtoYaeT B cebs:
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- 6ut CX_CONT_MASK aBTtomatumyeckoro npogormkeHus (3HavyeHne CX_STOP (unu 0) 3agaet
OCTaHOB LENOYKM nocne otpaboTkm aTon 6asbl, a 3HavyeHne CX_CONT 3agaet
aBTOMaTUYECKUI Nepexon K cneayouwien 6ase B Lieno4vke nocre oTpaboTku aTon 6asbl);

- 6ut CX_INT_MASK 3anpeTta npepbiBaHna paboTbl MOHUTOPA Npu 0OHapyXeHun
NCKMIOYMUTENBHOW CUTyauum - yctaHoBreHHbIX 6utos B OC unm owmnbok B coobieHnn B MK B
aton 6ase (3HavyeHne CX_INT paspeluaeT ocTaHOB MOHMTOPA MO UCKITOYUTENBHOM CUTyauuu, a
CX_NOINT - BblHYy>xgaeT MOHUTOP NepPeNTN Kk cnegytowien 6ase B Lenoyke, Jaxe ecnv B
coobuieHnmn Bbina obHapyXeHa NCKNIYUTENbHAA CUTYyaunsl, ECTECTBEHHO, TOMbKO eCnun
yCTaHOBIEH BUT aBTOMATUYECKOrO NPOLOSKEHUS);

- 6ut CX_SIG_MASK paspelueHns Bbigadm curHansHoro npepoiBaHms (3HaveHne CX_NOSIG
(vnn 0) 3anpeLuaeT Bblgady cMrHanbHoOro npepbiBaHus, a 3HadeHne CX_SIG paspeluaet
Bblga4vy CUrHanbHOro npepbiBaHMsa B MOMeHT _3arpy3ku_(!) koga ynpasneHus B MT).

YcTtaHoBneHHble mideflink 3Ha4eHna MOXxHO nonyyYnTb, Bbi3aBaB yHKLMIO mtgetlink,
BO3BpaLLaloLLyo BOMHOE CroBo, Maawme 16 paspsgoB KOTOPOro cogepxaTt HoMep
cnegytowen 6a3bl B LIENOYKe, a cTapume 16 paspsaos - paclUMpPEHHbIN KOA ynpaBneHnsa ans
cnepytoulen 6asbl B LLENOYKe, KOTOPbIA MOXHO NpOoaHanM3MpoBaTth C MOMOLLbH KOHCTAHT
Bolgenexus nonen CX_CONT_MASK, CX_INT_MASK, CX_SIG_MASK. ®yHkumm mtdeflink n
mtgetlink paboTatoT Tonbko B TekyLlen BbibpaHHOM 6a3e, TO eCTb AN 3a4aHna BCEN LIEMOYKU
Heobxoammo Ang kaxaon 6asbl B Lienoyvke (HadMHas c NepBon K KOHYas npeanocneaHen)
BbINOMNHUTL Napy BbidoBoB mtdefbase - mtdeflink. [Jns nocneaHen 6a3bl B NIMHENHON LENOYKe,
BbINOSNHATL BbI3oB mtdeflink He TpebyeTcs.

lMocne 3anycka dyHKkumnen mistartx, MOHUTOP BXOAUT B aKTUBHbINA PEXUM
npocnywmsaHna MK. B aToM pexrme MOHUTOP NblTaeTCA pacno3HaTb Bce coobLLeHNs,
BblgaBaeMble B KaHars. YnpaBneHne npu 3TOM HeMeLIeHHO BO3BpaLLaeTCsl B Nporpammy.
dyHKUMa mistartx He nameHseT Tekywen BbibpaHHon 6a3bl ns paboTsl ¢ JO3Y. PacnosHas
coobLieHre, MOHUTOP 3anucbiBaeT BCe CroBa (KOMaHAHble, OTBETHbIE U MH(POPMALNOHHbIE) B
nopsgke ux NOCTynneHnsa B Ty 6asy, KoTopas Obina ykasaHa npu ctapTe MoHuTopa. ocne
nprema coobLeHns, MOHMTOP OPMUPYET Ha 3TO COOBLLEHNE CIOBO COCTOSHMSA. HopMmanbHoe
3aBepLleHne o3Ha4vaeT, 4YTo npm obmeHe MT He oBHapyxun owmnbok, n B nose dnaros
OTBETHbIX CITOB HET YCTAHOBMNEHHbIX GUTOB. 3aBepLUEHNE C UCKMIOYMTENBHOWN CUTyaumen
0O3HayvaerT, 4To Nnbo xoTs 6bl B 0gHOM M3 NpUHATBLIX OC eCTb YCTaHOBMNEHHbIE OMTLI B none
dnaros (4To TpebyeT nporpammMHON peakuumn), NMbo Bo Bpema obmeHa B kaHane MT
oBbHapyxun owmnbky. [lanee MOHUTOP MOXET NMMBO NPOACIIKUTL paboTy, NMBO OCTAaHOBUTLCS.
MpopomkuT paboTy MOHUTOP B TOM Cllyydae, eCnv B TEKyLLEM Koae yrnpaBneHus 6bin
ycTaHoBneH 6ut asTomatmyeckoro npogomkeHns CX_CONT u, nmbo B coobLieHnmn He Bbino
0BHapyXeHO HMYero, NPUBOASALLENO K UCKIOYUTENBHON CUTYaLUMn (HET HU OLIMBOK, HU
ycTaHoBreHHbIX 6utoB B OC), b0 BO3HMKNA UCKNOYUTESNbHAA CUTyauusl, HO Bbln yCTaHOBNEH
6uT 3anpeTta npepbiBaHna pabotel MoHMTOpa CX_NOINT B Tekywem koge ynpasnenus). Ecnu
MOHUTOpP NpogosmkaeT paboTy, TO OH 3annCbiBaeT CNIOBO COCTOSAHUS COOBLLEHUS B TEKYLLYHO
cTapToByto 6asy, UnTaeT HoOMep crnegytowen cTapToBon 6asbl B LIEMNOYKE N paCLUMPEHHBIN KOA
ynpaBneHus gns Hee, B 3TOT MOMEHT, eCni B 3TOM KoZe yrnpaBfieHust yCTaHOBMEH 6ut
CUrHanbHOro NpepbiBaHUSA, MOHUTOP BbipabaTtbiBaeT npepbiBaHne mtintSig, a 3aTem cHoBa
nepexoamT B aKTUBHbIV pexxuMm npocnywmsaHna MK yxe ¢ HoBon 6a3on B KadecTBe CTapTOBOW.
B kauectBe napameTpa npepbiBaHus mtintSig nepepaetca Homep TekyLlen ctapToBon 6asbl.
OcTaHaBnMBaeTCa MOHUTOP, ECNN B TEKYLLEM KoAe yrnpaBneHns bbin copoLleH out
aBTomaTudeckoro npogormkeHna CX_STOP, nnu Bo3HMKNa UCKNouMTENbHAA cCUTyaLms npu
cbpolieHHoM BuTe 3anpeTa npepbiBaHus paboTbl MoHuMTOpa CX_INT. Npu octaHOBE MOHUTOP
He 3anucbiBaeT COBO COCTOSAHMS coobLueHns B 6asy. [pu aTom BoipabaTbiBaeTca
npepbiBaHne mtintX. B kadectBe napameTpoB npepbiBaHua mtintX nepegatotca Homep
nocnegHen ctapToBomn 6asbl U CHOBO COCTOSAHUS COOBLLEHMS, 3anMcaHHoro B aTy 6asy. [anee
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nporpammMa MOXET B COOTBETCTBMM C KOOOM dhopmaTa CooOLeHNsI, BUTaMN COCTOSAHUS U KOAOM
owmnbkK, cogepaLliMMca B CIOBE COCTOAHMS NPOYUTaTh C MOMOLLbIO BbI30BOB mtgetw,
mtgetblk Bce cnosa (KC, OC n NC) cooblyeHus.

DOS
Mpu BbI3OBE NOMb30BaTENBCKOM PYHKUUKN NpepbiBaHna mtlintX 6a3a, B koTopyto 6bino
3anucaHo nocnegHee coobLieHne, CTaHOBUTCA TekyLen BbiIopaHHoW 6a3on.

All

UTobbl NpounTaTh CrI0BO COCTOSIHUS COOOLLEHMS AN TekyLwen BblopaHHon 6a3bl B TOM
cny4vae, ecrniv Ha 3TOM COOBLEHNN MOHUTOP HE OCTaHOBUIICA M 3anucarn CroBO COCTOSIHUSA B
6a3y, npegHasHayeHa oyHKUna migetsw.

dopmat cnoBa cocTosiHus npuBeaeH Ha puc. 5. OHO COCTOUT U3 HECKONbKMX MNONEN,
KOTOpble MOXHO BbIAENUTbL M NPOAHanNM3MpoBaTh C MOMOLLLK KOHCTAHT:
- SX_BUS MASK - macka 6uta, nokasbiBaloLLEro, nNo Kakom U3 nNuHUM nepegadn npuHATo
coobueHune B cuctemax ¢ pesepsupoBaHunem NN (SX_BUS_0, SX_BUS_A - ocHosHas JIMNMA,
SX BUS 1, SX BUS B - pesepsHas JTN);
- SX_ME_MASK - macka 61Ta MHTErpupoBaHHOro Npu3Haka owmnbKKn, aTOoT BT MOXeT BbITb
yCTaHOBMEH AaXe B TOM Criy4ae, ecnv nose Kkoga owmnbKkn He COAEePXXUT HUKAKOro koaa
owmnbKun, T.e. owmbKa He NnognagaeT HU NOA OOHY U3 XapakTePUCTUK, OTOBOPEHHbIX A4S 3TOro
Nnonsi, HO TEM He MEHee MOHUTOP NpU3Han coobLLieHne OLINBOYHbIM;
- SX_SCC_MASK - macka nons koga gpopmaTta coobLLeHNs (CM.HUxXe);
- SX_K1_MASK - macka 6uta, ykasbiBatoLiero, 4to MT BbisiBun ownbky B nepsom KC;
- SX_K2_MASK - macka 6uta, ykasbiBatowero, 4To MT BbigBmn owmn6ky Bo BTopom KC;
- SX_G1_MASK - macka buta, nignumpyroLiero obHapyxeHne npueMHUKOM YCTPONCTBa
HenpepbiBHOW reHepaumn B ocHoHon JIMKW (Tonbko B TMKX, TMKXI);
- SX_G2_MASK - macka buta, nianumpyroLlero obHapy>xeHme npueMHUKOM YCTPONCTBa
HenpepbiBHOW reHepauun B pesepsHon JIMN (tonbko B TMKX, TMKXI);
- SX_IB_MASK - macka 6uTa, MHAMUMPYIOLErO Hann4yme yCTaHOBMEHHbIX pa3psaoB B none
donaros OC;
- SX_ERR_MASK - macka nons koga owmnbku, cogepkallero CBepHyThin kog owmnbkm ot 0 o
7 (0 o3HavaeT oTCcyTCTBME OLINBOK).

CoobLieHne cuntaeTcsa HopMarsnbHbIM TOSBKO B TOM Cryvae, eCnn paBHbl HYMO 1 6ut
WMHTErpMpoBaHHOro NpmaHaka owmnbkm B coobuieHmnmn (SX_ME_MASK) u none koga owmnbkm
(SX_ERR_MASK), Tak kak BO3MOXHbI cuTyauun, korga kog owmnbku paseH Hyno (SX_NOERR),
HO BUT MHTErpMPOBAHHOIO NPU3HaKa owKnodkn Bee xe ycTaHosneH. Ecnn nona ERR wnn ME
cogepxaT HeHyneBon koA ownbkn n/unu yctaHosneH 6ut IB, To o6MeH cuntaetcs
3aBepLUEHHbIM C UCKITKYUTENBHOM cuTyaumen. KoHcTaHTbl, HeobxoamnMble Ans aHanu3a crosa
pesynbTtata obmeHa:

- SX_NOERR - 0 - o6meH 3aBepLueH 6e3 owmnbok;

-SX_MEO -1 - owmnbka 4eTHOCTM UnNn ounbka MaH4YeCTepPCKOro Koaa;

- SX_TOA - 2 - HeBepHasi nay3a nepen OTBETHbIM CITOBOM (OTCYTCTBYET OTBETHOE CII0BO);
-SX_TOD - 3 - HapyLueHa HenpepbIBHOCTb COOOLLEHNsT (OTCYTCTBYET CMOBO (CNOBa) AaHHbIX);
- SX_ELN -4 - yncno nHopmaumnoHHbIX cnoB 6onbLUe 3a4aHHOrO;

- SX_ERAO -5 - HeBepHbIt agpec OY B OC;

- SX_ESYN - 6 - owmnbka TMna CMHXpOMMNynbCa;

- SX_EBC - 7 - kombuHauusa Heckonbkmx owmnbok (B TMKX, TMKXI) nnu BbitecHeHue (B TA,
TAI).
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Kon dbopmata coobuieHnst MOXHO BbIAENUTL C NOMOLLbI0 KOHCTaHTbl SX_SCC_MASK.
Ecnu ero 3atem casuHyTb Ha 10 pa3psagoB BNpaBo, MOMyYnMTCA KO, COBMagaoLwmnm ¢ kogamm
ynpasneHusa popmaTtom coobuieHni ana KK, kotopble 0bopMneHbl B BUAE KOHCTaHT:

- DATA_BC_RT - nepegaya gaHHbix KK-OY (popmart 1)

- DATA BC_RT_BRCST - nepega4a gaHHbix KK-OVY B rpynnosom pexume (dopmar 7)

- DATA_RT _BC - nepegaya gaHHbix OY-KK (popmart 2)

- DATA RT_RT - nepegaya gaHHblx OY-OY (dopmart 3)

- DATA_RT_RT_BRCST - nepegaya gaHHbix OY-QOY B rpynnosom pexume (popmat 8)

-CTRL_C A - komaHga ynpasnenus opmata KC-OC (dpopmart 4)

- CTRL_C_BRCST - KOMaHaa ynpasrieHus oopmata KC B rpynnoBomM pexunme
(dpopmar 9)

-CTRL_CD_A - koMaHaa ynpasnexus gopmata KC+NC-OC (dpopmat 6)

- CTRL_CD_BRCST - komaHga ynpasnenus oopmata KC+MC B rpynnoBom pexnme
(dpopmar 10)

-CTRL_C_AD - komaHga ynpasnenus ¢gopmaTta KC-OC+UC (dpopmart 5)

nnn

- CC_FMT _1 - nepegaya gaHHblx KK-OY (dopmart 1)

-CC_FMT 2 - nepegaya gaHHbix OY-KK (dpopmart 2)

-CC_FMT_3 - nepegaya gaHHblx OY-OY (dopmart 3)

-CC_FMT 4 - koMaHaa ynpasneHus gopmata KC-OC (cpopmar 4)

-CC_FMT_5 - komaHga ynpasnenus gopmaTta KC-OC+UC (dpopmart 5)

-CC_FMT_6 - koMaHga ynpasnexus gopmata KC+NC-OC (dpopmat 6)

-CC_FMT_7 - nepegava gaHHbix KK-OY B rpynnosom pexunme (dopmart 7)

-CC_FMT_8 - nepegaya gaHHbix OY-OY B rpynnosom pexume (opmart 8)

-CC_FMT_9 - KOMaHga ynpasrneHus oopmata KC B rpynnoBom pexunme
(dpopmar 9)

-CC_FMT_10 - komaHga ynpasnenus oopmaTta KC+MC B rpynnoBom pexunme

(dpopmar 10)

Mpn HEOBXOANMOCTM MOXHO NPepPBaTh LENoYKy CoobLLEHNI, BbI3BaB PYHKLMIO mistop.
OTa yHKUMA HE MMeET NapaMeTpoB, a ee BbI30B NPUBOAUT K 0OHyneHuto buta
aBTOMATUYECKOro NPOAOIKEHNA AN TeKyLlen ctapToBon 6a3bl. B pesynetate MT nocne
OKOHYaHUs oTPaboTKM TeKyLlero coobLleHns ocTaHaBnNMBaeTCs U, Kak 0bbIbHO, hopmupyeT
npepbiBaHne mtintX. Ho, ecrnn B MOMeHT Bbi3oBa mtstop B nuHUM HeT obmeHa, To MT Tak un
OCTaHeTCsl B COCTOSIHUM OXUAAHUSA OKOHYaHMS TEKyLLLero obMeHa (KOTOpbIv eLle He Havarncs).
Ecnun xgaTb OkoH4YaHWs 3Toro obmeHa He TpebyeTcsa (Hanpumep, NporpamMmma SOrkKHa
3aBepwunTb paboTy), TO ANst HEMEeANEHHOro 0CTaHOBa MOHUTOPA MOXHO MCMONb30BaTh
dyHKUMIO mireset.

Kpome 3agaHnsa curHanbHbIX NpepbiBaHUI CyLLECTBYET eLle OAnH Cnocob crnexeHns 3a
6a3on, c koTopon paboTaeT B AaHHbI MOMeHT MT. dyHkuna mtgetstate Bo3BpaluaeT gBorHoe
cnoeo, Mnagwue 16 paspsgoB KOTOPOro cogepaT Homep 6asbl, C KOTOPOKW NPOUCXOANT
paboTa, a ctapwue 16 pa3pagos - TeKyLee CNOBO COCTOSAHUS, B KOTOPOM Npu HE0BXoaMmMocTu
MOXHO NpoaHannanpoBaTb COCTOAHME BUTOB, MHAMUMPYOLWKMX ObHapyxeHne MT reHepaumm B
KaHane. Bbi30B 3TOM OyHKUMN NPUBOAMUT K COpOCY HEOBCINY)KEHHOrO CUrHANbLHOIO NPepbIBaHUS,
€CNnn OHO B 3TOT MOMEHT ObIfI0, NO3TOMY COBMECTHO MCNONb30BaTh (PyHKUMIO migetstate n
BO3MOXHOCTb 3afjlaHNs CUTHamNbHbIX NPepbIBaHU creayeT C OCTOPOXKHOCTbIO.

OKOHeYHOe yCTPOUCTBO
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B pexxume OY OOBY pasbuBaeTcs Ha nogagpeca - y4actku agnvHon 32 cnosa. Takum
obpasom, kaxxgomy nogagpecy B OY, agpecyeMomy KOHTPONIEPOM, COOTBETCTBYET CBOW
yyacTok namaTu. Mpu aTOM pasnuyalroTcs nogagpeca Ha NpveM u nogagpeca Ha nepegadvy. B
ogHom QY goctynHo makcumym 30 nogagpecos (B pexmme 6e3 annapaTtHoro 6ura, a B pexumme
C annapaTHbIM 6uToM - 15 nogagpecos). O6nacTn NnamATn, COOTBETCTBYOLLME
Hencnonb3yembiM nogaapecam (00000 n 11111(aBounyH.)), B pasHbIX TUNAxX YCTPOUCTB MOTyT
CNY>XUTb AN XpaHeHusa naroebix cnos (B pexume QY ¢ pnaramun) n C gns komaHa pexmva
ynpasneHus ¢ npucoeamHeHHbiM NC. Tpebyembin o6bem namatu coctasnsgeT 2 * (30 + 2) * 32
= 2048 cnos. Ecnu 06bem namsaTu, yCTaHOBMNEHHOW Ha YyCTPONCTBe, npeBbiwaeT 2K cnos
(Hanpumep, 8K = 8192 cnoB), TO BCA NaMATb 4ENUTCSA HA HECKONbKO CTpaHuL o6bemom no 2K
CNnoB, KOTOPblE MOXHO NPOrpaMMHO nepekntoyaTh. [1pn aTom ycTporcTBa Nnnbo JonyckaroT
pasgeribHoe 3aZiaHue CTpaHuLbl, 4OCTYNHOW co cTopoHbl MK, 1 cTpaHuubl, 4OCTYNHOW CO
ctopoHbl K (yctponctea TMKX), nnbo npeagycmatpmBatoT 3agaHue O4HOW U TOM e paboyen
cTpanuubl kak ans MK, Tak u gna MK (yctponctea TMK400, RTMK400).

B pexnme OY ycTponcteo BhipabaTbiBaeT Kak MUHMMYM ABa TUNa npepbiBaHUs:
npepbiBaHNe NO Npuxoady KoMaHabl pexxuma ynpasnerus rtintCmd n npepbiBaHne no owmnbke
rtIntErr. MNpepbiBaHMe No npmuxogy KOMaHabl pexuma ynpasneHns BoipabaTbiBaeTcsa He ansd
BCEX KOMaHL, a TONbKO 4S8 TeX, KOTOpble HE MOTYT ObITb BbIMNOMHEHbLI YCTPOUCTBOM
camocToaTenbHo. NpepbiBaHMe no owmnbke BoipabaTbiBaeTcs B TOM Criyvyae, eCnm yCTPOUCTBO
npuHano KC, agpecyemoe aaHHomy OY, n obHapyxeHa owmnbka cpopmata coobuieHuns, owmnbka
MaH4YeCcTepCcKoro koga unm owmnbka yeTtHocTu. MNpoynTtas Npu 3TOM CNOBO COCTOSHUS
YyCTPOWNCTBA, MOXHO onpenenuTtb paspagbl nocnegHero KC, npyn o6paboTke KOTOPOro BO3HMKNIA
owmnbka. KoHkpeTHasa npuymHa olwnbkm He onpeaenseTcs.

Mo ymonyanuto, OY paboTatoT B pexume, B KOTOPOM KOMaHAbl npuema/nepenaydm
AaHHbIX HUKaKUX npepbiBaHni He Bbi3biBaloT. Ctapble nnatbl (TMK400, RTMK400, TMKMPC)
HEe UMenNn BO3MOXHOCTU (hopMMpoBaTh Takme npepbiBaHnsa Boobuie. B 6onee HOBbIX nnatax
(TMKX, TMKXI, TA, TAI) ecTb BO3MOXXHOCTb BKMOYEHUSA pexnma (oopMmMpOBaHUSA NpepbiBaHN
no npuemy/nepeaaye aaHHbix rtintData. Ecnu npepbiBaHus rtintData He ncnone3ytoTcs, To Ans
onpeaeneHus dakta npuema/nepegaydn gaHHbix OY HeobxoaMmo NPoM3BOANTL MPOrpPaMMHBbI
OnpocC YCTPONCTBA, BMA KOTOPOro 3aBUCUT OT pexnma paboTbl ycTponctea. Ecnn obpaleHms kK
KOHKpeTHoMy OY OOCTaTOYHO peaku, MOXHO pekomeHaoBaTb Nmbo onpoc coctosiHusa OY no
Tanmepy, NMbo conpoBoXAeHWe nepeaayd AaHHbIX AOMNOSTHUTENBHOM KOMaHAOW pexuma
yrnpaBneHus, KotTopas BbI3oBeT npepbiBaHue B OY.

DOS

B kauecTBe Tanmepa MOXHO UCNONb30BaTh SIMGO CUCTEMHbLIN Tanmep ¢ Yactoton 18.2
'y, nn6o Tanmep, Bxoaswwmn B nogcuctemy Real Time Clock IBM PC AT, cdyHkumMm noaaepxkm
KOTOPOro BKMtoYeHbl B Bubnuoteky tmkml.c.

All

Pexumbl paboTbl OY nnbo onpefensitoTcs pacnankon Unm yCTaHOBKOW NepeMblyYek Ha
yctpowncTee (ans yctponcte TMK400, TMKMPC, TMKX, TMKXI), nn6o aomkHbl 3agaBaTtbCs
nporpammHo (ans ycrporcte RTMK400, TMKX, TMKXI, TA, TAl). Noeegexne OY
onpeaenseTca KOMOMHaUnen n3 Tpex PeXMMoB, KOTOPbIE MOTYT ObiTb pa3genibHO BKIOYEHbDI
UIN BbIKITHOYEHDI:
- peXxnm nucnonb3oBaHus annapaTtHoro 6uta (6ut pexxuma RT_HBIT_MODE);
- pexum paboTbl ¢ onaramu (6ut pexxuma RT_FLAG_MODE);
- pexum npuema coobLueHuni ¢ rpynnoBbiM agpecom (6ut pexuma RT_BRCST_MODE).

Ha yctponcteax TMKX, TMKXI yctaHOBKOW NepemblveK 3a4aeTCA TOSNbKO PEXMUM
MCNonb30BaHMs annapaTtHoro Guta.
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Ha yctponcTteax, He JonyckalLwmnx NporpaMMHOro 3agaHnsa pexxmmoB paboTsl OV,
N3roTOBUTENEM YCTaHABNNBAKOTCA PEXUMbI UCMONb30BaHWS annapaTtHoro 6uta n npyema
coobLeHnn ¢ rpynnoBbIM agpecom. [pn HeobXoaANMOCTN N3MEHNTL peXxXuMbl paboTsbl OY, B
3aBUCMMOCTW OT KOHKPETHOrO TMna yCTPONCTBA, MOXeT noTpeboBaTbCca NMBO NnepeycTaHOBUTb,
nnbo nepenasitb NEPEMbIYKMN.

[ns ycTponcTs, onycKawwmnx nporpaMmmHoe 3agaHne pexmmon pabotbl OY,
npeaHasHayeHbl pyHkumm rtdefmode n rigetmode. ®yHkumsa rtdefmode yctaHaBnmBaeT pexum,
3agaHHbii komouHauuen outos RT_HBIT _MODE, RT_FLAG_MODE n RT_BRCST_MODE,
AN BblOpaHHOro yCTPOMCTBA M 3anucbiBaeT ero BO BHYTPEHHIOK NEPEMEHHYIO ApariBepa, a
dyHKUMA rtigetmode YntaeT 3Ty nepemeHHyto. [Npun BblzoBe dyHKuun tmkeonfig B aTy
NepeMeHHyo BCcerga 3anncbiBaeTcs 3Ha4YeHne no yMon4yaHuo
(RT_HBIT_MODE|RT_BRCST_MODE), a BbI30oB doyHKUMM rtreset npnuBoguT K yCTaHOBKE
pexnmoB paboTbl OY B COOTBETCTBUN CO 3HAYEHMEM STON NEPEMEHHON.

Kpome Toro, HekoTopble ycTponcTtea (TMKX, TMKXI, TA, TAI) gonyckatoT HaCcTpOWiKy
pexuma npepbiBaHuin OY, B YaCTHOCTU, BITOKMPOBKY NpepbiBaHW MO reHepaumm B KaHane,
GrOKMPOBKY NpepbiBaHWM MO NpMeMy/nepenade AaHHbIX, a TakKe OTKIIYEHNE NUHUK 3anpoca
npepbiBaHNSA yCTponcTea. [Ansa ynpaBneHnsa TakmmMmm yCTponcTBaMm npegHasHayvyeHbl KOHCTaHTbI:
- RT_GENER1_BL - pexum 6nokMpoBKM NpepbiBaHMin N0 reHepaumm B ocHoBHon J1MA (Tonbko
B TMKX, TMKXI);

- RT_GENER2_BL - pexum 6nokMpoBKu npepbiBaHUin No reHepaumn B pesepsHomn J1TMA
(tonbko B TMKX, TMKXI);

- RT_DATA_BL - pexvm 6510KkupoBKM NpepbiBaHWi No npuemMy/nepeaaye AaHHbIX;

- TMK_IRQ_OFF - pexvm oTKNto4YeHMs NMHUK 3anpoca npepbiBaH1s YCTPOUCTBA.

[ns HaCTPONKKM Takux yCTponcTB B pexnume OY npegHasHayeHbl pyHKumm rtdefirgmode u
rtgetirgmode. ®yHkuus rtdefirgmode ycTtaHaBnmMBaeT pexuMm, 3agaHHbli kKoMOrHaumen 6utos
RT_GENER1_BL, RT_GENER2_BL, RT_DATA _ BL, TMK_IRQ_OFF, ansa BbibpaHHoOro
YCTPOMCTBA 1 3anncbiBaeT ero BO BHYTPEHHIOK NepeMeHHyo apareepa, a PyHKUMS
rtgetirgmode untaeT aTy nepemeHHyto. [pn Bbi3oBe (PyHKUMUK rireset B 9Ty nepeMeHHyto Bcerga
3anucbiBaeTtca 3HaveHne no ymonyanuio (RT_GENER1_BL|RT_GENER2_BL|RT_DATA_BL),
3agaroLlee pexmmMm COBMECTUMOCTU BCEX YCTPONCTB.

Pexnm ncnonb3oBaHuna annapaTHoro 6uta onpegenset, 6yaet nu OY pearvpoBatb Ha
KOMaHHblEe CioBa TOMIbKO C YCTAHOBMEHHbBIM annapaTHbiM BUTOM M Ha Nobble KOMaHOHbIE
cnosa (B 3TOM cry4ae annapaTHbIin OuT pacwupsieT none nogagpeca OY n MoXeT NpMHMMaTb
nobble 3HayYeHns). Pexnm ncnonb3oBaHMA UM HEMCNONb30BaHWS annapaTHoOro 6uta AosmkeH
ObITb ycTaHOBNEH oanHakoBo Ans Bcex OY B MK! BkrnitoueHune pexuma ncnonb3yetcs ans
NOBbILEHWS HAAEXHOCTU paboThl kKaHana 3a cYeT BBEAEHWS Pa3NMUYnin Mexay KOMaHOHbIMU U
OTBETHbLIMW CrOBaMU, MMEKLLMMN OANHAKOBbIA CUHXPOUMNYNLC (annapaTHbIn BUT 4OmKeH
ObITb YCTAHOBMEH B KOMaHAHOM CrioBe U cOpoLLeH B OTBETHOM), U Ans obneryeHnsa paboThbl
MOHMTOpA KaHana. BelkntoveHne pexnma obecneunsaeT 6onbLUyo rMOKOCTbL agpecaumm 3a
cyeT pacwumpeHna nona nogagpeca OY B KOMaHOHOM CroBe.

Pexxum nprnema coobLieHnin ¢ rpynnoBbiM agpecom onpeaenseTt, éyget nu OY
pearmpoBaTb Ha KOMaHAHble crnoBa ¢ rpynnoBbiM agpecomM (11111 gBounyH.). Ecnn pexmm
BkntoyeH, OY pearnpyet Kak Ha coobLueHnst ¢ agpecom atoro OY, Tak 1 Ha rpynnoBble
coobueHuns. MNpu BbIKNOYEHHOM pexnme OY pearnpyeT TOSbKO Ha COOBLLEHNSA, afpeCOBaHHbIE
HenocpeAcTBeHHO emy. [1nsa pasHbix OY B 04HOM KaHare MOXHO He3aBUCMMO BKNOYaTb UK
BbIKMOYAaTb 3TOT PEXUM B 3aBUCUMOCTUN OT CUCTEMHbIX TpeboBaHUN.
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Pexxum ncnonb3oBanuna pnaros onpegensiet cnocob apbutpaxa goctyna K nogagpecam
B 1O3Y mexay kaHanom u lNK. Npu aToM BbiBrnpaeTcst 0 ANH U3 ABYX BO3MOXHbIX PEXUMOB:
pexum ¢ pnarammn unu pexxum 6e3 pnaros. bonee npocTbiM aBnseTcs pexum 6e3 pnaros; oH
MOXET NPUMEHATBCA B CUCTEMAX, rae AOoMnyCTMMa noTeps AaHHbIX UM NOBTOPHOE
ncnonb3oBaHue AaHHbiX (Hanpumep, KK cunTtbiBaeT nepnogmyeckn COCTosiHue Kakoro-nmbo
AaTymka, unu yctaHaBnmBaeT COCTOSIHME Kakoro-nnbo perynatopa, npy atom KK ¢ kakon-1o
nepunoan4yHocTbio obpawaetca Kk OY, a npoueccop MK OY B uukne ymtaeTt nnu obHoensaeT
AaHHble B [JO3Y), unm To4HO 3apaHee M3BEeCTHO pacnucaHue nepegad no MK. B aTom pexnme
no no6on komange KK npuHaTte nnn nepepatb gaHHble OY npuHUMaeT AaHHble U 3anucbiBaeT
MX B YKa3aHHbIA Nogagpec unv YmtaeT gaHHble M3 yKasaHHOro nogagpeca un nepegaet nx 8 MK.
Pexnm OY ¢ onaramu 4omKeH NCNOMb30BaTbCA B CUCTEMaX, rae HegonyctumMa noteps unm
NOBTOPHOE MCMOSIb30BaHME OaHHbIX, UM HEN3BECTHO 3apaHee pacnucaHue nepegad no MK. B
9TOM pexuMe ansa Kaxgoro nogagpeca (nogagpeca Ha npuem v Ha nepegady pasgenbHbl)
CyLleCTBYeT Tak Ha3blBaeMoe hnaroBoe CrnoBo, onpeaenstoLllee rotToBHOCTb AaHHbIX B
cooTBeTCcTBYlOWEM nogagpece. dnarosble crioBa pacnonoxeHsl B [JO3Y B obnactu
Hencnonb3yembix NoganpeCcoB.

Beopg yctponctea TMK B pexxum OY ¢ ogHOBpeMeHHbIM COpPOCOM YCTPONCTBA, a Npu
Heo6Xo4MMOCTIN 1 NOBTOPHAA MHULMANM3aumsa pexmma, oCcyLecTBnseTcs yHKumnen rireset.
Mpn aTom ycTaHaBnmBaeTcsa HyneBas pabodasa ctpaHuua B JO3Y.

Onsa 3apganna agpeca OY B MK npegHasHaveHa yHkums rtdefaddress. na
onpeneneHnsa yCTaHOBEHHOIo agpeca npeaHasHadeHa pyHkums rigetaddress, npm aTom, ecnu
YCTPOMWCTBO NO3BONSET onpeaeneHme ycTaHoBAeHHoro agpeca (Hanpumep, TMK400,
RTMK400, TA, TAI), To agpec uMtaeTcs M3 YCTPOWCTBA, a €CNin Takasd BO3MOXHOCTb
OTCYTCTBYET, TO apeC YMTaeTCca U3 BHyTPEHHEN NnepemMeHHON apaneepa.

Ha Bcex nnatax, kpome TMK400 n TMKMPC, OY MOXeT ObITb BKMOYEHO U BbIKMIOYEHO
dyHKkumnen rtenable. OY BkntovaeTcs BbizoBoM rtenable(RT_ENABLE), a BbikntovaeTtca
Bbi3oBoM rtenable(RT_DISABLE). Monyunts Tekywee coctosHne (RT_ENABLE nnn
RT_DISABLE) moxHo yepes Bbi3oB rtenable(RT_GET_ENABLE).

YcTaHoBneH cnegyrowun anroputm pabotel dyHKuni rireset u rtdefaddress ons Bcex
OY. Ecnu rtreset BbI3biBaeTcAa nepsbit pa3d nocne tmkconfig unm bereset nnu mtreset, 1o
YyCTPOMCTBO NnepeBoauTca B pexum OY, HO 0CTaeTCH BbIKMHOYEHHbBIM Kak Nnocre Bbl3oBa
rtenable(RT_DISABLE). BkntoyaeTcst ycTPONCTBO TONbKO NOCIe 3a4aHnsa ero agpeca vyepes
rtdefaddress. NoBTOpHbIE BbI3OBLI rtreset He MEeHSIT COCTOSIHME BKITHOYEHO/BbIKITHOYEHO.

[nsa Boibopa paboyen ctpaHuubl B JO3Y npeaHasHadeHa yHkums ridefpage. Ecnun
YCTPOWCTBO NO3BONAET pasfensbHo 3agasaTh cTpaHuuy ansg MK u ctpanugy ana MK, MmoxHo
nonb3oBaTbca pyHKUMaMHU rtdefpagebus, rtdefpagepc, Ho obGpalleHune K aTuM yHKUMAM Ang
YCTPOWCTB, HE NMELLNX TaKoW BO3MOXHOCTU, OyAeT Bbi3biBaTb OLLUMOOYHYO CUTyauUuio.
dyHKUMA rigetmaxpage Bo3BpalLaeT MakCuMarbHbIN JOCTYMHbLIN HOMEP CTPaHuWLbl Ha
BblIOpaHHOM YCTPONCTBE (HOMepa CTpaHuy, fiexart B gmnanasoHe oT 0 4O 9TOro MakCumaribHOro
HOomepa). Y3HaTb HoMep BbIOpaHHOM CTpaHuLbl MOXHO (hyHKUMeN rtgetpage (Homepa
pasgenbHbix cTpanuy ans MK u MK BosBpalwatotcsa dpyHkumamun rtigetpagebus m rigetpagepc).
MepekntoyaTb CTpaHuLbl BO BpeMs paboTbl HEO6X0OMMO C OCTOPOXHOCTBLIO, YTOObLI HE
BO3HMKIIA CUTyauUnsa NepeknoyeHnsa cTpaHuubl BO BpeMsi obmeHa ¢ MK, To ecTb MOMEHT
NnepeKkntoyYeHns JomKeH BblTb CUHXPOHU3NpoBaH ¢ paboTton KK. B 6onblUMHCTBE Cryyaes
MOXHO (M1, HaBEpPHOE, xenaTenbHO) 060UTUCL PaboToM B OQHON CTPaHULLE.

Onsa pa6otel ¢ JO3Y nporpaMMuUCT AOSMKEH CHavyana BbibpaTb nogagpec yHKumen
rtdefsubaddr. B npegenax ogHon cTpaHuubl BO3MOXeH goctyn k 30 nogagpecam npuema u 30
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nogagpecam nepegayun. Micnonb3dyemblin gMana3oH nogagpecoB 3aBUCUT OT pexnuma paboThbl
MK - ¢c annapatHbiM 6utom (10000 - 11110(aBownyH.)) nnu 6e3 annapatHoro 6uta (00001 -
11110(aBonyH.)). KOHKpeTHbIN pexnm 3agaeTcs pacnankon Unm yCTaHOBKOW NepeMblyek Ha
YyCTPOMWCTBE UK nporpammMmmpyeTca pyHkumen rtdefmode n BnvseT Tonbko Ha
dyHKunoHnpoaHme QY (B pexume ¢ annapaTtHbiM 6utom OY He oTBeYaeT Ha KOMaHAbl C
annapaTtHbiM 6utom pasHbiM 0). [Inga Beibopa nogagpeca npuemMa nnu nepegadm MoxHo
nonb3oBaTbca koHcTaHTamn RT_RECEIVE (OY npuHumaeTt) n RT_TRANSMIT (OY nepegpaer).
dyHkumsa rtdefsubaddr He NnpoBepseT 3agaHHbIE NoAAAPEC U HanpaBneHne nepegayu, a
KOPPEKTUPYET MX MO YMONYaHuto, 06Hynasa "nuiwHme" 6uTbl, NO3TOMY NPOrpaMMUCT AOSMKEH
cam crneauTb 3a TeM, YTOObI He 3agaBanuch "HenpaBunbHble" nogagpeca 00000(aBOUYH.) U
11111(gBOMYH.). Y3HaTb BbiOpaHHbIN Nnogagpec MoxHO dyHkunen rtgetsubaddr, ocHoBHas
obnacTb NPMMEHEHUS KOTOPOK - NONb30BaTENbCKNE (PYHKLUMM 06paboTKkn NnpepbiBaHM. ITa
PyHKUMA BO3BpaLLAeT OOHO CrOBO, Miajlme naTbe GUT KOTOPOro coaepXaTt TEKyLLMIA
nogagpec, a HanpasfeHue nepegayn nogagpeca 3agaertcd 6utom "npuem/nepenaya’,
KOTOpPbIN 3KBUBANEHTEH TakoMy ke 6uTy KC (Tak ke pacnonoxeH B CoBe U NPUHNUMAET Te Xe
3Ha4veHus). [1na Bblaenennsa aToro 6uta MoXxHO nonb3oBaTtbest KOHCTaHTON RT_DIR_MASK, a
nony4eHHoe 3HadeHune byaet pasHo RT_RECEIVE ana nogagpeca npuema n RT_TRANSMIT
ansa nogagpeca nepegayn. lNocne Boibopa nogagpeca Bca padota ¢ JO3Y nponcxogut
MMEHHO B 3TOM nogagpece Ao Bbibopa Apyroro nogagpeca ¢ nomolbto rtdefsubaddr.

DOS

Mpu BbI3OBE PyHKUMKM tmksave gns OY Tekywmin nogaapec coxpaHaeTcs paniBepomM,
TaK YTo NporpamMMnCT MoxeT paboTaTb B APYrMx nogagpecax, a npu Bbidose tmkrestore
BOCCTaHaBNMBAETCHA B KA4eCTBE TEKYLLEro COXpaHeHHbIN nogagpec.

All

B BeibpaHHOM nogagpece paboTatoT dyHKuum rtputw, rtgetw gns 3anucu, 4TeHns cnos B
OO3Y u dyHkumm rtputblk, rtgetblk gns 3anucu, yteHusa 6nokos cnos B [JO3Y. C noMoLb0 3TUX
YHKUMIA B BbIOpAaHHOM nogagpece nepegayv nporpaMMmncT roToBUT BCO MHpopMauuio Ans
nepegayun B MK, a n3 BbibpaHHoro nogagpeca npuema nonyyaet nHopmaumo, NPUHATYIO U3
MK.

B pexxume 6e3 conaroB nporpamma mMoxeT B ntobon MOMeEHT obpaliartbes K nobomy
nogagpecy, ¢ KOTOpPbIM B 3TOT MOMEHT He BeaeT obmeH MK. BoamoxxHbl ABa anroputma
paboTbl 6e3 cbnaros, obecneunBaroLLmMx paspeLleHne KOHAMKTOB Npy AOCTyNe B OOUH TOT Xe
nogagpec MK n INK. B cooTBeTcTBUM C 0O gHMM NporpamMmma AosmkHa onpeaennTb 3aHATOCTb
BblGpaHHoro (pyHkumen rtdefsubaddr) nogagpeca ¢ nomowbio pyHkumm rtbusy,
BO3BpaLLlaloLLEeN HyNeBoe 3Ha4YeHne, ecnu BbIbpaHHbIM nogagpec cBoboaeH, U HEHYNEBOE,
ecnu BblGpaHHbIN Nnogagpec 3aHAT. Noa 3aHATbIM nogpasymeBaeTcsa nogagpec, C KOTopbiM B
AaHHbIn MomeHT MK BegeT obmeH (Npu aTOM pasnuyatroTcs nogagpeca npuema u nepegaym).
Ecnn nogagpec 3aHAT, TO He06xoaUMO XaaTb ero 0cBobOXAeHNS, CHOBa Bbi3biBas rtbusy, a
ecnu csobofeH, To Yepes BpeMs He bonee 16 MKC (nMpu yTeHnn) unm 20 MKC (Npu 3anucu)
nocrne Bbl3oBa rtbusy nporpamma ob6a3aHa npounTaTh UK 3anucaTthb CAOBO AaHHbLIX U Aarnee
YynTaTb UM NMcaTb UX C UUKITOM He Bonee 20 MKc. [pyron anropuTMm npegycmatpmBaeT
6rnokupoBKy nogagpeca gyHkumnen rtlock. 3ta pyHKUNA nmeeT napameTpbl, Kak Yy (OYHKLMM
rtdefsubaddr, n Takke octraBnseT BbibpaHHbLIM yKa3aHHbIN en nogagpec. OgHako, nocne
BbI3oBa rtlock, MK He BygeT umeTb gocTtyna K BeibpaHHOMY nogagpecy, 1 Ha Bce obpalleHuns K
aTomy nogaapecy OY 6yaet orBeyaTtb OC ¢ yctaHoBneHHbIM 6utom BUSY "Togcnctema
3aHaTa", a nporpamma MoxeT paboTaTb ¢ 61OKMpOBaAHHBLIM Nogagpecom B nobom Temne B
TeyeHune nboro BpemeHun. NckniodeHne npeacrtaBnseT TOT criyyvyan, koraa rtlock Boi3biBaeTcs B
MoMeHT, korga MK Befet yxxe Beget obmeH ¢ 6rnokmpyembim nogagpecom. B aton cutyaumm
obmeH He npepbiBaeTcs, a 6roKMpoBKa Nogagpeca 3agepKMBaeTca 4O MOMEHTA OKOHYaHNSA
obmeHa. [Ina obHapyxeHnsa aTon cuTyauumnm Heob6xoaMmMo NCNonb3oBaTh PyHKUMIO rtbusy,
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koTopasi 6yaeTt coobLiaTh O 3aHATOCTM Nogaapeca Ao OKOH4YaHusA obmeHa. Korga nogaapec
6rnoknpoBaH, rtbusy Bcerga Bo3spallaeT Hynesoe 3HayeHue. [Ans pasdnoknposkm
GrnokmpoBaHHOro nogagapeca MoryT ucnonb3oBaTbea oyHKUmMM rtunlock, rtlock, rtdefsubaddr.
Mocne cyHkuum rtunlock Tekywmnn BbibpaHHbIN Nogaapec OCTaeTC NPEXHUM, HO HU OAWH
nogagpec He 6nokmpoBaH. ®yHkuua rtlock pasbnokmpyeT Tekywmm nogagpec, yctaHaBnmeaeT
HOBbIV Nogaapec n 6nokupyet ero. PyHkums rtdefsubaddr pasbnokupyeT Tekywmnn nogagpec n
yCTaHaBnMBaeT HOBbIV Nofgaapec, He 6rokupys ero. B Kaxgbii MOMEHT BpeMeHU MOXeT BbITb
3a6nokMpoBaH TONbKO OA4MH Nogaapec.

Anroputm paboTbl ¢ doriaramu cnegyowmin. lNepeaatowas cTopoHa nepes 3anncbio
AanHbix B JO3Y gomkHa ybegutbes, 4to donar BbibpaHHOro nogagpeca copoLleH, TONbKO B
9TOM Ccriyyae 3anmcaTb CBOM AaHHble U YCTaHOBUTL ¢hnar nogagpeca. lNpuHumatowas ctopoHa
nepen YteHnem gaHHbix n3 JO3Y gomkHa ybeamTtbes, 4To conar BbibpaHHOro nogagpeca
YCTaHOBIIEH, TONbKO B 3TOM Cry4ae npovntaTtb CBOM JaHHbIE 1 COpOCUTL dhnar nogagpeca.
Taknm obpasom, npu nepegade aaHHbix n3 OY ycTpoMUCTBO NpoBepsaeT ¢naroBoe CroBo
agpecyemoro nogagpeca nepegayu, n, ecnu dpniar yctaHoBneH (HOBble AaHHbIe B nogagpece
roToBbl), YntaeT gaHHble n3 JO3Y n nepegaet nx B MK, a ecnu donar copoLleH (HoBble AaHHbIE
B nogagpece He rotoBbl, YTeHMe u3 nogagpeca co ctopoHbl MK 3anpeuyeHo), oteedaeT OC ¢
yctaHoBneHHbIM 6utom BUSY "lMoacuctema 3aHsaTta", gaHHblie n3 [JO3Y He uMTaeT u He
nepegaet B MK. MNpu npueme gaHHbix B OY yCTPONCTBO NPOBEPSET (priaroBoe CnoBo
agpecyemMoro nogagpeca npvema, u ecnu cnar copolueH (npexxHne gaHHble B nogaapece
npounTtansbl NMK), npuHnmaeTt gaHHble 3 MK n 3anuceiBaet ux B 1O3Y, a ecnu cdonar
yCTaHOBMEH (NpexHne JaHHble B nogaapece elle He npountarsl B 1K, 3annck B nogagpec co
ctopoHbl MK 3anpelueHa), npyHumaeT aaHHble 3 MK, npoBepsst X Ha oLWKNOKKU, HO He
3anucbiBaet nx B JO3Y, a B koHuUe oTBeyaeT OC c yctaHoBneHHbIM 6utom BUSY
"Moacuctema 3anata". MNpn obpaweHnn k JOIY co ctopoHsbl K nporpamma gomkHa cama
YnTaTb, NPOBEPATHL N 3anNUCbIBaTb driar B COOTBETCTBUM C ONUCAHHBIM anropuTMOoM Ans BCEX
nogaapecos, € KOTOpbIMM cobupaeTtcsa paboTaTh: ycTaHaBnMBaTh Nocre 3anMcu nHgopmawmm
B Nogaapec nepefaydv ansa paspeLlleHns nepegaydm n xgatb cbpoca, cbpacbiBatb 4ns
paspeLlleHus npuema B Nogagpec npvema u xgaTb YCTaHOBKU NSl YTeHus nHdopmaumm ns
nogagpeca. [ins atoro npegHa3sHayveHbl yHKkumm risetflag, riclrflag, rtgetflag. ®yHkums rtgetflag
nMeeT napameTpbl, Kak y pyHkumm rtdefsubaddr, untaeT donarosoe cnoBo Ans 3agaHHOro
nogagpeca v ycTaHaBnMBaeT 3TOT NOAaApPeEC B Ka4ecTBe TeKyLlero BeilbpaHHOro nogagpeca.
dyHkumm risetflag v riclrflag yctanasnuearoT n cbpacbiBatoT pnar 4ns BeldpaHHOro paHee
nogagpeca (pyHkumamu rtdefsubaddr nnu rtgetflag). Kpome atux doyHkuun B gpansep
BKIOYeHbl pyHKumK rigetflags v rtputflags, nossonstowme npountath 1 3anucaTb cpasy
HEeCKONbKO doriaroBbix CrioB u paboTatowme ¢ 6ycdepHbim maccmsom B O3Y [1K. NMocne Bbi3oBa
3TUX PYHKUNIA TEKYLLMI BbIOpaHHbIA Nogagpec He onpeaerneH, n HeobxoanmMo ero 3agaHue,
Hanpumep, pyHkumen rtdefsubaddr. dopmat cbnarosoro cnosa npuBeaeH Ha puc.4.

[MporpaMMmnCT MMeeT BO3MOXHOCTb YNpaBnsTb 3Ha4YeHneM otaenbHbix 6ut B OC, ans
Yyero npeagHasHayeHbl PyHKLMM risetanswbits u riclranswbits, nossonstoLwme yctaHaBnNueaTth U
cbpacbiBaTb onpegerneHHble 6uTtbl OC. C nomowbio dyHKUMK rigetanswbits MOXHO y3HaTb
Tekylee coCcTosHue aTnx 6ut. [ins sbibopa BGUT MOXHO NOMb30BATLCS KOHCTaHTaMU:

- SREQ - 6ut "3anpoc nogcuctembl Ha obcnyxmnBaHue" yctaHaBnmMBaeTCcsl, ecrnv Nnoacuctema,
noakntodeHHasa k gaHHomy OY, TpebyeT kakoro-nnbo obcnyxmnsaHusa co ctopoHbl KK; ecnin
MPUYMH YCTAHOBKN 3TOro 6uta MoXeT BbITb HECKOSLKO, KOHKPETHas NpUYnHa AOSMKHaA ObiTb
yKasaHa B BEKTOPHOM crnose, koTopoe KK moxeT nony4nts no komaHae "lNepenaTtb BEKTOPHOE
cnoBo";

- BUSY - 6ut "Togcucrtema 3aHATa" ycTaHaBNMBaETCH, €CNU B NOACUCTEME NPOU3BOAATCS
Kakme-To AeNCTBUA, BO BpeMsi KOTopbix 0bmeH ¢ MK HexxenaTeneH (Hanpumep, TeCTupoBaHme
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[OO3Y). MNpwn yctaHOBKe 3TOro 6GuTta YCTPOMUCTBO HE BbiNoNHsAeT koMaHa KK Ha npuem/nepenady
AaHHbIX, oTBe4vas Tonbko OC ¢ ycTtaHoBneHHbIM 6utom BUSY; ecnn 6Gut nporpaMmHo He
yCTaHaBnMBarcs, yCTPONCTBO MOXET ero ycTaHaBnMBaTb CaMOCTOATENbHO ANSA OTAENbHbIX
KomaHa obMeHa AaHHbIMU B COOTBETCTBUM C ONMMUCAHHbIMM Bbille anroputMammn padoThbl;

- SSFL - 6uT "HencnpaBHOCTbL NOACUCTEMbI" yCTaHABNMBAETCSH, ECNM B NOACUCTEME,
noakntoyeHHon Kk gaHHomy OV, obHapyxeHa Kakasi-TO HencnpaBHOCTb, 4TO roBopuT KK o
BO3MOXXHOW HELOCTOBEPHOCTU AaHHbIX Npy obmeHe ¢ aTum OY; BUT MOXET yCcTaHaBNMBaTbCA U
cbpacbiBaTbCS TONbKO NPOrpaMMHO;

- RTFL - 6uT "HencnpaBHOCTb TepMuHana" ycTaHaBNMBaeTCs, €CNn obHapyXeHa Kakasa-To
HeucnpaBHOCTb B camomn yctponctee TMK nnu B gpyrom o6opyaoBaHnmn, cymtaroLemMca B
AaHHOM cucteme YyacTtblo TepmuHana MK, ycTporcTBO He UMeeT BCTPOEHHbIX CPeacTB
CaMOKOHTPONSA, NO3TOMY BUT MOXET yCTaHaBNMBaTbLCSA M COpacbiBaTbCHA TONbKO NPOrpamMMHO;
KK nmeeTt BO3MOXHOCTb annapaTHO MackMpoBaTb Bblgady atoro 6uta B OC ¢ noMoLLbio
KOMaHA4 pexuma ynpasneHua "lMogasntb GUT HemcnpaBHOCTM TepMuHana” n "OTMeHUTb
nogaeneHne 6uta HeMCNpPaBHOCTM TepMMHANA"; KOHKPETHbBIN TUN HEMCNPABHOCTU MOXET ObITb
yKa3aH B CIfioBe BCTPOEHHOro KOHTpons, kotopoe KK moxeT nonyynTtb no komange "lMepepatb
CITOBO BCTPOEHHOro KOHTponsa";

- DNBA - 6uT "M0TOBHOCTb MPUHATUSA yNpaBreHnsa kaHanom" yctaHaesnueaetcs OY, ecniv oHO B
COCTOSAAHMM B NM060M MOMEHT NPUHATL yrpaBreHne KaHanom Ha cebs (ctaTb ovyepeaHbIM
aktneHbiM KK) no komaHae pexunma ynpasnenus "duHamudeckoe ynpasrneHne kaHanom"; ecnu
OUT NporpamMMon He YCTaHOBIIEH, TO Ha yka3aHHy komaHay OY otBevaeT OC co cOpoLLEHHbIM
6utom "TpuHATO ynpaBneHue kaHanomM", To ectb npegnoxexHne KK npuHaTbL ynpaBneHne He
BbINOSIHEHO; ecnv BUT NpeaBapuUTENbHO YCTaHOBIIEH NPOrPamMMON, TO Ha YKa3aHHYK KoMaHay
OY otBevaeT OC ¢ ycTaHOBNEHHbIM GUTOM "[PUHATO yNpaBneHue kaHanoMm" n npogosrxaeT
oTeeyvaTb Takmmm OC Ha Bce crneaytowme komangbl KK (o komaHap! "[QuHamudeckoe
ynpasneHue" 6ut B OC He ycTaHaBnNMBaeTCa Aaxe npw ycTaHOBIEHHOM nporpammMmon bute
DNBA), npn atom nporpammHbin copoc 6uta DNBA He npuBoguT K npekpaleHmto Boigaym OC
¢ yctaHoBneHHbiM 6utom DNBA; npekpatutb Bbigady Takux OC MOXHO nnbo Bbi3BaB (PyHKLMIO
rtreset, nmbo n3 KK komaHgom pexmma ynpasneHunsa "YCcTtaHoOBUTb UcxogHoe coctoaHne OY".

[ns ycTaHoBKM unu cbpoca cpasy HECKONbKMUX BUT npu BbI3oBe OyHKLUMI rtsetanswbits n
rtclranswbits MOXXHO 06beAMHUTL HECKONbKO yKa3aHHbIX KOHCTaHT no "UIN". YcTtaHoBka unm
cbpoc BbiOpaHHbIX BUT HE BNNSAET Ha YCTAHOBIIEHHOE paHeEe COCTOSAHME OCTarbHbIX OUT.

UTtobbl 3agaTtb unu npountatb NC gnga komaHa pexxuma ynpasneHnsa ¢ NnpucoegmHEHHbIM
NC ("MepepaTtb BekTOpHOE cnoBo", "lNepenaTb CIOBO BCTPOEHHOrO KOHTpons",
"CUHXpOHM3aLmMs CO CrIoBOM AaHHbIX", "BnokmpoBaTb BblIOpaHHbIN nepeaaTymk”,
"PasbnokupoBaTtb BbibpaHHbIN NepeaTymk”) npegHasHayveHbl PyHKUMM apansepa
rtputcmddata u rtgetcmddata. Kak napameTpbl UM 3agaeTca komaHaa, Ang KOTOpon
Heobxoammo 3agatb unu npountatb VIC 1 camo NC ana dyHkumm riputcmddata, dyHkums
rtgetcmddata Bo3BpalLaeT npoyYnTaHHOE CNOBO B Ka4ecTBe pedynbrata. 3agaBaeMasa komaHaa
AO0JPKHA coaepXaTb cam Kog KoMaHabl (Mnagwue natb 6ut) n 6ut "npuem/nepepava’,
aHanorn4yHbl 6uTy "npmem/nepegaya” komaHgHoro criosa. MoOXXHO UCNONb30BaTh 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_SYNCHRONIZE_WITH_DATA_WORD
CMD_TRANSMIT_LAST_COMMAND_WORD
CMD_TRANSMIT_BUILT_IN_TEST_WORD

[ns onpegeneHus Tekylero coctosHna OY MoXxHO nonb3oBaTbeca pyHKumnen rigetstate,
KOTOpasi Bo3BpaLlaeT cnoBo coctosHuna (puc.3). Mnagwwme 11 6ut cnoea coCTOAHMS
oTobpaxatoT cooTBeTCTBYOLWME OUThl nocneaHero KC, obpaboTtaHHoro (unu
obpabaTtbiBaemoro B AaHHbIM MOMeHT) OY. Kpome Toro, CnoBO COCTOSIHUA COOEPXMUT OUT
3aHATOCTU nogagpeca, 6ut "Owmnbka npn obmeHe ¢ noacuctemon” (TONbKO B CTapbIX nnaTtax
TMK400, RTMK400, TMKMPC), 6uT "Owunbka npn obmeHe ¢ MK". but 3aHsaTocT nogagpeca
yCTaHaBnmBaeTcsa B 6eccnaroBom pexume, ecnvm nogagpec, B KOTOPOM npoucxoauTt paboTa
nporpaMmmbl B AaHHbIA MOMEHT, cOBNagaeT ¢ NogaapecoM, aapecyeMOM COOTBETCTBYHOLLMMM
6utamun KC. MNosiBneHne yctaHoBneHHoro duta "Owunbka npm obmeHe ¢ nogcnctemomn” MoxeT
ykasblBaTb Ha HencnpaBHOCTb ycTponctea TMK. but "Owunbka npu obmeHe ¢ MK"
ycTaHaBnmBaeTcs, ecnn OY obHapyxun B agpecyemMom eMy coobLieHumn owmndkm doopmaTa nnm
koga "MaHuyecTtep-2".

Kak yxxe 661110 ckasaHo, OY dopmupyeT npepbiBaHus rtintCmd, rtintErr n rtintData. Ons
npepbiBaHua rtintCmd gpansep nepegaeT B kayecTBe napameTpa Ko npuvlegllen KoMmaHabl,
BKIOYaoLWmMn 5 mnaawmx 6ut cobcTBeHHO kKOMaHabl M 6uT "npuem/nepegada” KC. [nsa
npepbiBaHni rtintErr apansep nepegaeT B kayecTBe napameTpa crnoBo cocTosHua OY ¢
yCcTaHoBneHHbIM 6uTom owmnbkm B MK, a no octanbHbiM Gutam cnoBa COCTOSHNA MOXHO
onpefenuTb KOMaHay, Npu BbIMNOMHEHMM KOTOPOW oBbHapyxeHa owmnbka. Tak Kak B yCTponcTBax
TMK400, RTMK400, TMKMPC, TMKX, TMKXI HeT Bycdepunsaumm npepbiBaHWiA, Npu
HenpepbIBHOM NOCTYMMAEHUU C MUHUMAarbHO Nay3on KoMaHA, aApecoBaHHbIX OAHOMY U TOMY Xe
OY, Bo3MOXHa cuTyauus, koraa nHpopMaums 0 COCTOSSHUN NpepbiBaHNA AOCTYNHA ANS YTEHNUS
N3 yCTponcTBa MeHee, 4yeM B TeveHne 20 Mkc. Ecnu cuctema He ycnesaeT 3a 3TO BpeMs
Bbl3BaTb 06paboTynk NnpepbiBaHNSa ApanBepa, BO3MOXHO NOSBNEHNE HEOQHO3HAYHOCTM Npu
obpaboTke npepbiBaHUsA. OBbIMHO 3TO MOXET ObITb NPONYCK NPepbIBaHUS, KPOME TOro, Ha
nnatax TMK400, RTMK400, TMKMPC Bo3MoxHO hopmupoBaHme npepbiBaHus rtintErr 6e3
YyCTaHOBIIEHHOIo 6uTa OWKNbKKM (BUTLI CNoBa COCTOSAHUSA B 3TOM Clnyyae cogepaT 6uTbl HOBOro
KC).

DOS

lMepea BbI30OBOM NONb30BaTENLCKUX DYHKUNIA OpanBep coxpaHsaeT Homep BblIGpaHHOro
YCTPOMCTBA 1 TeKyLMI nogagpec yCTPoNCcTBa, Bbi3aBaBLUErO npepbiBaHue. Npu HeobxoanmocTu
BOCCTAHOBUTb B KOHLIE MpepbiBaHNS COCTOSIHNE YCTPOMCTBA M ApariBepa, AOormkHa 6bITb
Bbl3BaHa pyHKUMSA rtrestore.

MHoroagpecHoe OY

Linux, QNX6, Windows

HauunHaga ¢ Bepcumn v2.00 gparisep nogaepxmeaet paboty ¢ nnatamum TX6/TE6 (MRTX,
MRTX]I) B pexxume mHoroagpecHoro OY (MOY), a HaunHas ¢ Bepcum v4.00 Takke
nogaepxusaetcsa pabota ¢ nnatamm TA1-PCI-32RT (MRTAI). B aTom pexvume Ha 0gHOM
dmamyeckom yctponcTese MHoroagpecHoro OY peanuaytotcs 4 BupTtyansHbix OY (BOY) ¢
pasHbiMn agpecamu B kaHarne Ha nnatax MRTX, MRTXI unu 31 BOY ¢ pa3HbiMn agpecamu B
kaHane Ha nnatax MRTAI. Ecnu 3agaTb npu KoHdUrypauumn gpaneepa gnsi kakoro-nmbo
ycTponcTtea pexum MOY, B cnvucke yCTpONCTB Apansepa byaeT Kak 3TO YCTPOUCTBO C
HOMEpPOM, 3aaHHbIM B peecTpe (KOHurypaumm), Tak n JONOSHUTENBHO Heckonbko BOY ¢
HOMepamu, MPUCBOEHHBLIMM CaMNUM ApanBEPOM.
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Onsa pabotbl ¢ MOY BBeAEHbI PYHKLMM:
TMK_DATA rtenable(TMK_DATA rtEnable);
int mrtgetmaxn();

DWORD mrtconfig(int mrtNumber);

int mrtselected();

TMK_DATA mrtgetstate();

void mrtdefbrcsubaddr0();

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

int mrtreset();

OcHoBHOe Ha3Ha4veHue pyHKLMKM rtenable - BkoyeHne nnu BblkntoyeHne paboTbl
Tekywero BOY B MOY. OgHako ¢ HEKOTOPbIMU OrpaHNYEHNAMMN 3TON OYHKLMEN MOXKHO
nonb3oBaTtbcs U Ang obbi4HbIX OY. UcknoveHune coctaBnaT OY Ha nnatax TMK400 n
TMKMPC, koTopble He MOryT ObiTb BbIKNOYEHbI 3TON hyHKUMen. OY BKIHOYAETCS BbI3OBOM
rtenable(RT_ENABLE), a Bbikntodaetcs BbizoBoM rtenable(RT_DISABLE). MNony4unts Tekyliee
coctosHne (RT_ENABLE nnn RT_DISABLE) moxHO Yepes BbI30B
rtenable(RT_GET_ENABLE).

Anroputm paboTbl pyHkumi rireset u rtdefaddress gns BOY Takon xe, kak 1 06bI4HbIX
OY. Ecnu rtreset BbI3biBaeTcAa nepsbit pa3 nocne tmkconfig unm bereset nnu mtreset, 1o
YyCTPOMCTBO nepeBoauTca B pexum OY, HO 0CTaeTCH BbIKMHOYEHHbBIM Kak Nocre Bbl3oBa
rtenable(RT_DISABLE). BkntoyaeTcst ycTPONCTBO TONbKO NOCIe 3a4aHns ero agpeca vyepes
rtdefaddress. NoBTOpHbIE BbI3OBLI rtreset He MEHSAKT COCTOSIHME BKITHOYEHO/BbIKITHOUYEHO.

®yHKUMA mrigetmaxn Bo3BpallaeT MakCMMarnbHbI BO3MOXHbIN Homep MOY. 3ToT
HOMep paBeH MakCcMManbHOMY BO3MOXHOMY HOMepY (b13NYecKoro yCTpomncTea B gpansepe. To
ecTb Ang Agpaneepa, npegHasHadeHHoro ang paboTtsl ¢ 8 yctporictBamm (¢ 0 no 7) mrigetmaxn
BO3BpaTuUT 7. PyHKUMA tmkgetmaxn 6e3 ckoHdUrypmpoBaHHbIX B peecTtpe (KOHurypaumm)
MOY paboTtaeT Takxe. Npu Hannuun MOY gparisep npucBout Bxogawmm B HUX BOY Homepa,
HaumHaga ¢ 8, a tmkgetmaxn OygeT Bo3BpaLwaTb MakCUManbHbI MPUCBOEHHLIN HOMep BOY. To
ecTb, ecnu bygeT ckoHdurypuposaHo ogHo MOY ¢ 4 BOY, To tmkgetmaxn BepHeTt 11.

®yHkums mrtconfig moxeT BbI3biBaTbCA BMecTO tmkconfig ana MOY, ecnu nporpamma
nuweTcsa cneumnanbHo anga pabotel ¢ MOY. 3Ta dyHKUmMA KoHpurypupyeT uenmkom MOY u Bce
BOY, Bxoaswme B Hero, ans paboTtbl ¢ npoueccoM, BbidaBaBwnm mriconfig. dyHkumnsa mrtconfig
BO3BpaLllaeT ABOMHOE CroBo, Mnagwmne 16 61Ut KoToporo cogepxaT HavanbHbI Homep BOY,
npyHagnexawmx atomy MOY, a ctapwue 16 6ut - yucno BOY, npuHagnexawmx atomy MOY.
Mpw owmnbke (Hanpumep, ecnu 3agaHHbIN HOMep He sBnsieTca Homepom MOY) yHKUuA
BEPHET HyNeBOE 3HAYEHNeE.

Bo3amoxxHa paboTta ¢ mHoroagpecHbimm OY aByms cnocobammn. MoxHO 3axBaTuTb camo
MOY u Bce Bxoasime B Hero BOY BbizoBom mrtconfig. [pyron cnocob - He Bbi3biBaTb
mrtconfig ana MOY, a BbI3biBaTb tmkconfig ansa kaxagoro koHkpeTHoro BOY. Heobxogmumo
NOMHUTBL, 4TO MOY MOXeT nmeTb HekoTopble obLme anga Bcex Bxoasawmx BOY pecypcsl,
Hanpumep, apbutp goctyna k nogagpecy b3Y (ucnonb3yetca B pyHkumsx rtlock, rtunlock,
rtbusy), GuTbl ynpaBneHusa pexumamu paboTtsl (pyHKunn ridefmode, rtgetmode, rtdefirgmode,
rtgetirgmode), pernctp annapaTtHoro cbpoca (dyHkuum rtreset, mrireset). Ecnu pasHolie BOY
3axBayeHbl pasHbiMK nNpoLieccammn Yyepes tmkconfig, To BbI3OB aTUX oyHKUMI Ans ogHoro BOY,
MOXET BNuATb Ha paboTy ocTanbHbix. PyHKUMS rireset, ecnu oHa Bbi3BaHa ans BOY, BbINONHUT
NOSHbIN annapaTHbii copoc MOY TONbKO B TOM Cryyae, ecnu 3axsavyeHo Tonbko ato BOY, a
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MOQOY wu octanbHble BOY He 3axBayeHbl HUKakuM rnpoueccoM. OyHKUnsA mrireset BbINOMHUT
annapatHbii copoc MOY un Bcex Bxoasawwmx B Hero BOY B nobom crniyyae.

3axBayeHHble yepes mrtconfig nnu tmkconfig MOY n/unn BOY Beibupatotcsa ons
paboTbl, Kak n paHee, pyHkumen tmkselect.

®yHkums mriselected nossonseT y3HaTb HoOMep BbibpaHHoro MOY ans TekyLiero
Bbl6paHHoro BOY. [na obbivHbix OY dyHkummn tmkselected n mriselected 6yayt Bo3spawiatb
OLHO 1 TO e 3HadeHue. [ina BOY tmkselected 6yget Bo3Bpawats Homep BOY, a mriselected -
Homep MOY.

dyHKuMa mrireset BbINONHAET annapaTHbIN cbpoc n nHnuymanusaumo MOY u Bcex
Bxogsawmx BOY.

Ana BOY n MOY He moryT BbI3blBaTbCs PyHKUMM bereset n mireset, nostomy B
yHMBepcanbHbIX NporpamMmmMax, ecrivu OHU MOTyT UCMOSNb30BaTbCA Ha KOMMbIOTEpPax C
ycTaHoBrieHHbIMn MOY, xenatensHO NpoBepATb KOA4 BO3BpaTa U3 aTnx yHKumn. ns
00ObIYHbIX YCTPONCTB Ko Bo3BpaTa bereset 6yaeT HynesbiM. ng MOY/BOY bcreset BepHeT
HEHyNeBOW KOA OLLIMOKMN.

®yHkuma mrtgetstate nossonseT npounTtaTh perncTp cnosa coctosHua MOY (cm.
TexHuyeckoe onucaHue pexxuma MOY). dyHkums rigetstate, ncnonbdyemas anga yteHus
perncTpa cnosa cocToaHust 06bi4HbIX OY, ana BOY npountaeTt BupTyanbHoe CroBo
COCTOSAAHUSA, POPMUPYEMOE CaMUM ApanBEPOM.

Mo ymon4yanuto, gpaneep konupyeT Bce npuxoadawme B MOY coobLyeHus ¢ rpynnosbim
agpecom Bo Bce BOY. OgHako, MoXxHO paboTaTb 1 OTAENbHO C 06NacTbio NamaTy,
BblaeneHHon B MOY gns rpynnosbix coobwennn. B MRTX, MRTXI - ato oTgenbHbIM nogagpec
namaty, a B MRTA, MRTAI - 3170 oTaenbHasa ctpaHvua namsTu.

®yHkuma mrtdefbrecsubaddrO (tonbko B MRTX, MRTXI) no3sonsieT 3agatb B kKa4ecTse
Tekywiero nogagpeca MOY unmn BOY ¢ mnagwmm HoMmepom nogagpec, B KOTOPbIA NpUXoaaT
BCE rpynnoBble coobLeHns (CM. TexHmdeckoe onncanune pexuma MOY MRTX, MRTXI).
HeobxoaumMo noMHUTb, 4TO Aaxe ecnv BOY ¢ mnagwmm HOMEPOM BbIKIFOYEHO, HO BKITHOYEHO
kakoe nnbo apyroe B coctaBe gaHHoro MOY, 1o B 9TOT nogagpec 6yayT noctynaTtb AaHHble OT
CcoObLLEeHMI C rpynnoBbIM agpecomMm.

®yHkuma mrtdefbrcpage (tonsko B8 MRTA, MRTAI) no3sonsieT BolbpaTh B kKadecTBe
Tekywen ctpaHmubl BOY cTpaHuuy rpynnoBbix coobuieHni (annapatHo sienstoLytocs BOY ¢
agpecom 31). XoTa oyHKUMS MMEeET napamMeTp - HOMep CTpaHuLbl, B JaHHOW Bepcumn gpansepa
MOXHO YKa3blBaTb TOSNbKO 0 B KayecTBe napameTtpa. PyHkums mrigetbrcpage nossonseT y3HaTb
TEKYLLMA HOMEpP CTPaHuLbl FPYNNOBbIX COOBLLEHNI, KOTOPbI Takke Bcerga 0 B JaHHOW BEPCUMN.
dyHKuMA rtgetpage no3BonseT onpeaenuTb, SBNSETCA Nn Tekylasa BolopaHHasa cTpaHuua
0ObIYHOWM CTpaHWLEN UNn cTpaHuLen Ang rpynnoBbix coodbweHnn. Ecnn pesynbTtar rigetpage
MeHbLLE UNK paBeH pesynbTaTty rigetmaxpage, To BbibpaHa 06bl4Hasa cTpaHuua. MHave
pes3ynbTar rigetpage 6onbLue, Yem pesynbTaT rigetmaxpage, n pakTmyeckn oH paseH
rtgetmaxpage() + 1 + mrtgetbrcpage().
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NMPUNOXEHUE
PucyHku n Tabnuubl

Mpwn onncaHnmn nonen oopmaToB CMOB B CKOOKax AaHbl onpeaeneHHble KOHCTaHThI,
KOTOPbIMM MOXHO MOMb30BaTbCA N5 BblAeNEeHNs ONUCbIBAEMbIX NOMEN.

dopmaTbl COOBLEHMI C YKa3aHNEM
pa3meLleHnsa coobueHna MK B 6ase [1O3Y KK
npu anuHe maccmea 32 crosa.

Cmemenue B |oo‘01‘02‘ ‘| |32|33|34‘35‘ “ |63|
taze:

KK-0Y (d.1) | kc |mc |mc | .. .. [wuc|wuc|oc|

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

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

KC-0C (9.4)

KC-OC+MC (®.5) | KC | oc | ucC |

KC+MC-0OC (®.6) | KC | uC | oC |

KK-OYrp. (0.7) | KC |mc [nc | .. .. |wnuc | wnc|

oy-0¥rp. (6.8) |KCl|kKc2|oc2|nuc [ uc | .. .. |wuc ]| uc|

KCrp. (0.9)
KC+MCrp. ($.10)

dopmaTbl KK-OY, OY-KK, OY-OY, KK-OYrp., OY-OYrp. asnstTca popmatamum nepegaym
AaHHbIX, a hopmaTbl KC-OC, KC-OC+UNC, KC+NC-OC, KCrp., KC+UCrp. - dopmaTtamn pexunma

yrnpaBneHus.
NMPUMEYAHUE. NC B pexxnmax OY-KK, OY-0OY, KC-OC+UNC n OC Bo BCcex pexnmax
3anucbiBatotca B JO3Y nocne 3anycka obmeHa.

Puc.1.
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®OPMATHI CJIOB MK.

Komaunpgunoe cjioBo (KC)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
e T e et e L L e e e et e
o ———— o —— o —— +
! ADR 'K IB | SA/CI

ADR - none agpeca agpecyemoro QY:
00000-11110 - agpec OY;
11111(31) - rpynnoBon agpec;
K - 6uT "npnem/nepepaya”, ykasbiBaeT Ha gencteus QY:
0 - QY npuHumaet uHdopmaumio (RT_RECEIVE),
1 - OY nepegaet ungopmauuto (RT_TRANSMIT);
B - annapaTHbIi 6uUT:
0/1 - ctapwwun 6UT nogaapeca B pexume 6e3 annapatHoro 6uTta,
1 - B pexxume c annapaTHbiM 6utom (HBIT_MASK);
SA/CI - nopagpec/pexum ynpasneHus (Bmecte ¢ 6utom B):
00000, 11111 - 3apaeTt komaHay pexuma ynpasnexus B none N/COP B pexume 6e3
annapaTHoro 6uta,
11111 - 3apaeT KomaHgy pexvma ynpasnenunsa B nonie N/COP B pexxume ¢ annapaTHbIM
6utom (CI_MASK),
00001-11110 - 3agaeT nogagpec B pexume 6e3 annapartHoro 6uta,
10000-11110 - 3apgaeT nogagpec B pexvmme ¢ annapaTHbIM 6UToMm;
N/COP - uncno nHopMaumMoHHbIX CNOB/KOA KOMaHAbI:
00000 - 32 cnoBa B pexume nepenadn gaHHbIX,
00001-11111 - 1-31 cnoBo B pexnme nepegadn gaHHbIX,
00000-11111 - Kog KOMaHAbI B peXxume yrnpasrieHus.

NudopMaumorHoe cJjoBo (MC)
15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
-ttt ——+——F—-—+——F——+——+——F——+——F - ——F———

OrBeTHOe cjioBOo (OC)

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
e T e et e L e e e e
o —— o ———— Fo—F————————+
! ADR /A /B IC X X X E |F |G |H |

ADR - none agpeca QY otseTtuBLiero OY:
00000-11110 - agpec OY (ADDR_MASK);
A - 6ut ownbkm coobueHns (ERROR_MASK);
B - annapatHbi 6uT (HBIT_MASK);
C - 6ut "3anpoc obcnyxunaHua nogevctembl" (SREQ_MASK);
XXX - peseps (000) (NULL_MASK);
D - 6uTt "lMpuHaTa rpynnosas komaHga" (BRCST_MASK);
E - 6ut "Tlogcnctema 3anara” (BUSY_ MASK);
F - 6ut "HeuncnpasHocTtb nogcuctembl”" (SSFL_MASK);
G - 6uT "MpuHaTo ynpasneHue kaHanom" (DNBA_MASK);
H - 6ut "HeucnpasHoctb TepmuHana" (RTFL_MASK);

Puc.2.
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dopmart crnosa cocTtosiHua OY.

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
+-—t++++++++—4+—4+ 44—+ -+
| X |EM | X |ER |BP |T/R| SA/CI | N/COP
+-—t++++++++—4—4+ 44—+

+t-—-— Vo————— === —————= +
Paspanel nocjenHero KOMaHIHOTO ciyioBa MK

NMPUMEYAHWE: cnoso coctosaHna OY BoaBpalyaeTca pyHkumnen rigetstate, a Takke
nepenaeTcsa B Ka4ecTee napameTtpa npepbiBaHun rtintErr, rtintData.

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

SA/CI - pa3psiabl nogagpec/pexum ynpasneHus nocneaHero KC (SUBADDR_MASK,
Cl_MASK);

N/COP - paspsgbl uicno cnos/kog komaHabl nocnegHero KC (NWORS_MASK,
CMD_MASK);

BP - 6uT 3aHATOCTM BbIBpaHHOro nogagpeca B pexvve 6e3 pnaros ycraHaBnmBaeTcs, ecnv
BblOpaHHbIN Nogaapec BeAeT B AaHHbIN MOMEHT obmeH ¢ MK;;

ER - 6ut "Owunbka obmeHa ¢ nogcnctemon”, yctTaHoBKa 3TOro 6uta MoXeT yKasbiBaTb Ha
HEMCNpPaBHOCTb B YCTPOWCTBE (3TOT OMT MOXeT yCcTaHaBNuBaTbCs TONbKO B nnatax TMK400,
RTMK400, TMKMPC);

EM - 6uT "Owmnbka coobweHna MK" yctaHaBnuBaeTtcs, ecnv B agpecyemMomM gaHHomy OY
coobueHnn obHapyxeHa owmnbka popmaTta coobLueHuns, owmnbKka MaHYeCTEPCKOro koga unm
owwubka vyetHocTn (RT_ERROR_MASK).

Punc.3.

dopmat dnarosoro crnoea QY.

15 14 13 12 11 10 09 08 07 O0Oe 05 04 03 02 01 0O
+--—-+--+t+--+---+—+-—+-——+-——+——+ -+ -+ -+ -+ ———+———+
IFLG} X | X | X | X |T/R| SA i N
+--—-+--+t+--+---+—+-—+-——+-——+——+ -+ -+ -+ -+ ———+———+

+--—- v——————————————————= +
Pasp4anoel KOMAaHOHOT'O CJIOBAa

NMPUMEYAHWUE: npu 3anucu cnarosoro crosa B JO3Y ¢ nomowwbto dyHkuum rtputflags
HeobxoaMMo 3agaBaTh TONbko cam 6uT dnara FLG, a npyn aHannae npounTaHHbIX PyHKUMSMUN
rtgetflag, rtgetflags pnarosbix cnos moxxHo ucnonb3osatb u nonsa T/R, SA, N, koTopble
3anosHATCA YCTPOMCTBOM Npu n3ameHeHun conarosoro crnosa npu oomeHe ¢ MK. Hanpumep,
MOXHO Y3HaTb KOHKPETHOE YMCIO CrOB, NPUHATOE/NepeaaHHoe B/U3 JaHHOro nogagpeca.
dyHkuma risetflag 3anuceiBaeT B cornaroBoe cnoBo KoHCTaHTy 8000(wecTH.), a dyHkuma riclrflag
- koHcTaHTy 0000.

T/R - paspsag "npuem/nepegada” KC (RT_DIR_MASK);

SA/CI - pa3psabl nogagpeca KC (SUBADDR_MASK);

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

FLG - 6ut donara rotoBHocth aanHbix (RT_FLAG, RT_FLAG_MASK).

Puc.4.
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dopmaT crnosa cocTosiHus coobueHunsa (MT).

15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 0O
s S S At e e R E e
i BUS |ME | SCC ‘K1 /K2 | X | X |Gl |G2 |IB | ERR l
s T S At S e e e I et St

NMPUMEYAHWE: cnoso cocTtosaHna cooblieHna MT Bo3BpallaeTca oyHkumen migetsw
ANA Tekyllen BbibpaHHOM 6a3bl, a Takke nepefaeTcs B KA4eCcTBe napamMmeTpa npepbiBaHus
mtIntX ans nocnegHero NpMHATOrO coobLLeHns (CNOBO COCTOSHUSA, NepeaaBaemMoe npu
OCTaHOBE MOHUTOpPA, B AanbHENLWEM HEBO3MOXHO MONnyyYnTb pyHKLnen migetsw).

BUS - 6ut Homepa JTTTA, no koTtopown npuHaTo coobueHune (SX_BUS_MASK);

ME - 61T nHTEerpupoBaHHOro npuaHaka owmodkm B coodbweHun (SX_ME_MASK);

SCC - none koga copmata coobuieHus, npu ero casure Ha 10 paspsiaoB BnpaBo coBnagaeT
¢ kogom ynpasnenus KK (SX_SCC_MASK);

K1 - 6uTt npusHaka owmnbkum B nepsom KC (SX_K1_MASK);

K2 - 6ut npusHaka owmbkun Bo BTopom KC (SX_K2_MASK);

G1 - 6uT npmnsHaka obHapyxeHus reHepaumm B ocHoBHon JITTTN TMKX (SX_G1_MASK);

G2 - 6uT npmnsHaka obHapyxeHus reHepaumm B pesepsHon JITINN TMKX (SX_G2_MASK);

IB - 6uT npu3Haka yctaHoBneHHbIX 6utoB B none ¢gpnaros noboro OC (SX_IB_MASK);

ERR - none koga owmnbkun coobuweHusn (SX_ERR_MASK).

Pwuc.5.
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Koanpoeka nonsa SA/CI B komangax MK. Tabnuua 1.

- - +
: Kom SA/CI : [lomampec uIM PEeXMM yOpaBJIEHUS :
- - +
i 00000,11111 |IOpmMsBHakK 3alMCM KOMAHIH B IIOJIe UMCJla CJIOB. IIpM OCTaJIbHHIX |
I lKomax B IIOJIe YMcJla CJIOB 3alucaHa pPa3MepHOCTb IIepeCh— !
! 1JlaeMOoT'0 MaccCHuBa HaHHHX OT onHoro (00001) mo TpuouaTu !
! 1 oryx (00000) . !
! 00001 iTlomanpec. OmnpemengeTcsa alpeC BBOOMMHX WMJIM BbIaBaeMBIX !
! .o | IaHHBIX BHYTPM TepMMHAJa. !
! 11110 ! !
- - +
Koanpoeka nons N/COP B komangax MK. Tabnuua 2.
t——— ——_——— o - +————— +
! Kom N/COP | OdyHKUIUMU ! Bur i llpucoe— | Bo3mOx— !
! ! | "npreMm/ | IMHEeHME |HOCTHb !
! ! |nepenauva" | ncC | IpVIMEeHe— |
l l : : | HMA TPymn—|
i i | | | IOBO i
I I | | | KOMaHMIEl |
- - - - - +
: KomaHmel pexuMa yhnpaiBJjeHusa o¢opmaTa KC-0C :
- - - - - +
100000 I IMHaMMUecKoe yIpaBJieHUe ! 1 ! - ! -
100001 | CMHXpPOHMBALNUA ! 1 ! - ! + !
00010 iIlepenaTe OTBETHOE CJIOBO ! 1 ! - ! -
1 00011 | HauaTe CaMOKOHTPOJIb ! 1 ! - ! + !
100100 | BIIOKMpPOBATE IepenaTuuk ! 1 ! - : +
100101 | PasbJIOKMPOBATE IIepenaTuMrk ! 1 ! - ! + !
00110 illomaBuTe OUT djlara TepMMHala | 1 ! - : +
i 00111 | OTMEHNTEL NOIOaBJIeHMEe OuTa | 1 | - : +
: | brara TepMmHaJa : : : :
i 01000 | YCTaHOBUTEL MCXOOHOE COCTOA— | 1 | - : +
| | Hne OY | | | |
1 01001 | Pezeps ! 1 ! - ! - !
| | | | | |
| . | | | | |
01111 | Pezeps ! 1 ! - ! - !
t——————— ——_— o - +————— +
| Komanmer pexuma ynpabiieHra ¢opmatroB KC+MC-OC u KC-OC+UC |
t——— ——_—— o - +————— +
110000 i[lepenaTb BEKTOPHOE CJIOBO ! 1 ! + ! -
110001 | CuHxXpOoHMBauusa c JUC ! 0 : + : +
110010 i[lepenaTh nocjenHee KOMaHIHOE | 1 ! + ! -
| | CTIOBO | | | |
10011 i [lepenaTb CJIOBO BCTPOEHHOTO ! 1 ! + ! -
| | KOHTPOJIA | | |
110100 | BIIOKMpOBAaTh BHIOPAHHEI IIepe— | 0 ! + ! + !
| | A TUMK | | |
110101 | PasbJIOKMPOBATH BHIOPAHHBIM ! 0 ! + ! + !
| | IepenaTumk | | | |
110110 | Pezeps ! X ! + ! - !
| | | | | |
| . | | | | |
11111 | Peseps ! X ! + ! - !
t——— ——_— o +————— t—————

[IPVMEYAHME . X — NpOMB3BOJIbHOE 3HadueHMe Oura.
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Mpun dbopmmpoBanum komaHg B KK n nx obpabotke B OY HeobXxoauMO yumTbiBaTh
cocTosiHme buta "npuem/nepenavda”. [pansep Bcerga obpabartbiBaeT KOMaHAbl Kak crioBa
COCTOSLLME U3 CaMOro Koda KomaHapbl (Mnagwme 5 6ut) n 6uta "npuem/nepegada”. Huxke
NpuBESEHO ONMcCaHne KoMaHg 1 0CoBeHHOCTEN X peanu3aunn Ha yctporcTeax TMK.

KomaHab! "CuHxpoHusaums" n "CuHXpoHM3auus Co CrIOBOM AaHHbIX" npeaHa3Ha4veHbl
AN OCyLEeCTBNeHMs CMHXpoHm3aumm paboTtel KK n OY.

KomaHga "lNepenaTtb BEKTOPHOE CNOBO" CBA3aHa ¢ 6UTOM 3anpoca Ha obcnyxnBaHue B
OC v ncnonbayetcsa gnga onpegeneHnsa suga obcnyXmBaHus, ecnu y TepmmHana uMeeTcs
BGonee ogHoro Buga 3anpoca Ha obcnyxumBanue. MNMporpamma OY gormkHa npeaBapuTensHO
3agaTb BEKTOPHOE CroBO Yyepes hyHkuuio riputcmddata.

Komanga "lNpuHaTb ynpaeneHne kaHanom" ("duHammnyeckoe ynpasneHune") npeanaraet
OY craTb HoBbIM KK, NnpuHsaB ynpasreHue kaHanomM. Ecnn OY B cocTtosiHum 31O caenatb, TO
OHO AosmkHO oTBeTUTbL OC € ycTaHOBMEHHBbIM OMTOM "[1pUHATO ynpaBneHue kaHanom".
Mporpamma OY, cnocobHasa nepesecTn yCTPONCcTBO B pexnm KK n ganee ynpaBnatb KaHanom,
OOJSDKHa npeasapuTenbHO YCTaHOBUTL pyHKUMen risetanswbits(DNBA) 6uT "'0ToB npuHATL
yrnpasneHue kaHanom". lNocre nonyyeHus ykasaHHou komaHabl Takoe OY crtaHeT
ycTaHaBnmeaTb B kaxxgom OC 6uT "lMpuHATo ynpasneHne kaHanom". Ecnu no kakon-nmbo
NpYYMHEe HeoBX0AMMO NPOJCIPKMTL paboTy B pexume OY, TO ANd npekpaLleHns Bblgayum
ycTaHoBrneHHoro 6uta B OC nporpamma OY gormkHa nHnumanmsnposaTb OY dyHkumen rireset.
[ns oTmeHbl genctena komaHabl cammm KK MOXXHO ncnosnb3oBaTb KOMaHay "YCTaHOBUTb
ncxopgHoe coctosiHne OY".

KomaHpa "YcTtaHoBuUTb ucxogHoe coctosHne OY" moxeT ucnonb3oBaTtbes KK ansa
nHMumanusauumn seibpanHoro OY. [laHHas KoMaH4a BbINOSHAETCHA YCTPONCTBOM annapaTHo. Ha
yctponcteax TMK400, RTMK400, TMKMPC, TMKX, TMKXI komaHga He Bbl3biBaeT
npepbiBaHng, a Ha yctponcteax TA, TAIl komaHga Bbi3biBaeT npepbiBaHue B K. B
MHoroagpecHbix OY 1 BO3MOXHbIX Byayuimnx peanusaumsax OY gaHHaa komaHga MOXeT
Bbl3blBaTb NpepbIBaHNE.

KomaHpga "llepegaTtb nocrnegHee KoMaHOHOE CrnoBo" NO3BONSET onpeaenuTb nocrnegHee
poctoBepHoe KC, npuHATY0 1 BbiNoNHeHHY OY Ao gaHHon komaHabl. OHa He U3MeHseT
6uTtoB oTBeTHOro crnosa OY, 4To NO3BOMSET UCNONBb30BaTh €€ B onepauusax no 06Hapy>XeHUIo 1
ncnpasneHunio owmnbok, He Bnuss Ha OC, 4To morno 66l BHECTM HOBble OWKNOKK. [JaHHas
KOMaHAa BbIMOSHAETCS YCTPOMCTBOM annapaTHO U He Bbi3biBaeT npepbiBaHus B K.

KomaHga "lNepenaTtb oTBETHOE CrnoBO" Takke He uameHsieT 6utos OC n nossonseT
NOSNYYUTb KOHTPONNepy O6HOBNEHHbIE AaHHbIE O NpoXoxaeHun nHdopmaumm no MK n 06
obopyaoBaHuu, BAMAKOLWEM Ha nepegady nHpopmauun. [laHHaa KomaHga BbINOMHAETCS
YCTPOWCTBOM annapaTtHO U He Bbi3biBaeT npepbiBaHus [NK.

Mo komaHae "HavyaTb caMOKOHTPOMb" OCyLEeCTBSAETCSH NpoBepKa annapaTypsbl
TepmnHana OY. Cioga Bkntovaetcs cama ycrponcteo TMK n apyroe obopynoBaHue, KOTopoe B
OaHHOW CUCTEME MOXET cuMmTaTbecs YacTbto TepmuHana MK. 3ta komanga MoxeT ObiTb
MCNoNb30BaHa Kak Npu MHMUManm3aumm cCucTeMbl, Tak U B Npoleaypax BOCCTAHOBIEHMS Nocne
oTka3a MK. YcTponCcTBO He cOaepXUT BCTPOEHHbIX CPeACTB CAMOKOHTPOSISA, MO3TOMY
yKa3aHHas KOMaH4a OOJTKHA BbINONHATLCS NPorpaMMHo. locne BbINOSTHEHNA CAMOKOHTPOSSA
nporpamma QY npu oBHapy>XeHUM HENCNPABHOCTWN OOMKHA YCTAHOBUTb BbI3OBOM
rtsetanswbits(RTFL) 6ut OC "HeucnpasHocTb TepMuHana", a BbiaoBom rtputcmddata 3agatb
CNOBO BCTPOEHHOIO KOHTPOSS.
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KomaHga "MNogasutb 61T donara TepMmmHana” ncnonb3yeTcs A5s YyCTaHOBKM
cooTBeTcTBYyloLero 6uta OC B cocTosiHMe "ncnpaBHO", HE3aBMCUMO OT AENCTBUTESIbHOMO
coctosiHusa agpecyemoro OY. OTo No3BonseT NpegoTBpaTUTb NOBTOPSAIOLMNECH NPepbIBAHNA B
cucteme obpaboTkm oMBOK U BOCCTAHOBIIEHWS, KOrA4a OTKa3 oOHapy>XeH 1 cuctema
npeobpasoBaHa. Bbigaya aTton komaHabl 6r1oKMpyeT nepegady nocneayrowmnx coobuieHmi ob
owmnbke, KoTopble A0IMKHbI O6bINN Obl BO3HMKHYTL NPU MCNOSIb30BAHUKN NPU3HaKa
HencnpaBHOCTU TepMUHana B kaxxgom nocneaytowem OC. [laHHas KomaHAa BbINOMHSAETCH
YCTPOWCTBOM annapaTtHO U He Bbl3blBaeT npepbiBaHus B K.

Mo komaHae "OTmMeHnTb NogaBneHne buta dnara TepmmHana" cHUMaeTcs AencTene
6rnokupoBku, paspelwasa 6Guty npusHaka HemcnpaBHocTu TepMmmnHana B OC otobpaxaTtb
OEeNCTBUTENBHOE COCTOSAHNE TepMUuHana. [laHHas KomaH4a BbIMOMHAETCH YCTPONCTBOM
arnnapaTtHO U He BbI3biBaeT npepbiBaHns B [1K.

KomaHgb! "BriokupoBatb nepegatymk” n "Pa3bnokmpoBaTb nepeaatyunk” Ncnonb3yTcs B
cuctemax ¢ ABonHbIM pesepsupoBaHuem J1MN. MNonyyms Takyto komaHay no ogHown J1MA, OY
6rokunpyeT unu cHumaeT 6nokMpoBKy nepenatyuka apyrom JIM. OTBeTHOE cnoBo NnepegaeTcs
B KK 4yepes nuHuio, no kKoTopoun noctynuna komanga. [JaHHble KoMaHabl BbINOSTHATCS
YCTPOMCTBOM arnapaTtHoO 1 He BbI3biBatoT npepbiBaHnd B K. Mpu BbINONHEHUN KOMaHS,
hopMUpyeTCa BHYTPUMNMATHbLIN curHan 6rnokMpoBKn nepegaTtymka pe3epBHOro kaHarna, KoTopblv
AO0JDKEH NnogaBaTbCA Ha BXOA4 B6MOKMPOBKM COOTBETCTBYHOLLEN MUKPOCXEMbI NepeaaTymka.

Mo komaHae "lMNepenaTb cnoBo BCTPOEHHOro kKoHTpona" OY otBevaeT OC ¢
NpUcCoegUHEHHbIM CMOBOM AaHHbIX, KOTOpPOE SABNAETCA KOAOM pe3yrbTaTa BCTPOEHHOro
KOHTposis. OTa komaHga nossonseTt KK nony4nts MHpopmMaumnio 0 BO3MOXHOU NpuynHe
HencnpasHocTn OY. KomaHaa He JomKkHa UCnorb3oBaTbCs AN NonyYeHns nHpopmauum o
HemncnpaBHOCTM noacuctemMbl. [laHHas komaHaa obbivHO ncnonb3yetcsa KK, ecnn 8 OC
NnosBNAETCS YyCTaHOBMEHHbIM 6uT "HeuncnpasHocTb TepmmHana". Camo crnoBO BCTPOEHHOIO
KOHTPONSs AOSMKHO BbITb NpeaBapuTenbHO 3agaHo nporpammon OY ¢ NOMOLLBI OYHKLUK
rtputcmddata.

(c) BA0 "OnekTpoHHas komnaHua “9Onkyc”, 1995,2012.
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