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NCTOPUS USMEHEHUN

Bepcus OaTa ABTOp OnucaHue

1.9.2 19.06.2020 Crpenbuosa O.B. M3meHeHo npuMeyaHue B n. 4.10.

1.9.1 19.06.2020 CmupHoBa 0. 1. CkoppekTvpoBaHo onucanuve n. 4.11

1.9.0 18.06.2020 Crpensuosa O.B. MNoaroToBka AOKYMeHTa K nocraske Bepcun 2.00.00.
1.8.0 18.03.2020 Crpensuosa O.B. MNoaroToBKa AOKYMeHTa K nocraBke Bepcun 1.09.00.

1.7.0 11.12.2019 CmupHoBsa 0. U. MoaroToBka AOKYMeHTa K noctaske Bepcun 1.08.00.
YTOYHEH nepeyeHb NoAAEPXXMBaEMbIX NPOLECCOPOB U
MMKPOCH60pOK

1.6.0 29.08.2019 CmupHoBsa 0. U. YTOUYHEH COCTaB KOMMOHEHTOB.

MNoaroToBka AOKYMeHTa K nocraske sepcun 1.07.00
1.5.0 15.04.2019 CmupHoBa 0.1. [JobasneH n. 4.10.

MNoaroToBka AOKYMeHTa K noctaeke Bepcun 1.06.04
1.4.0 11.01.2019 CmupHoBsa 0. U. MoaroToBka AOKYMeHTa K noctaske Bepcun 1.06.03
YTouHeH nepeyeHb noaaepxvsaemblx OC, A4ONOSHEH
nepeyeHb JOKYMEHTALUMN Ha KOMMNOHEHTbI CUCTEMbI

1.3.1 23.11.2018 CmupHoBa H0.1. OnuncaHue nopsiaka ycraHosku CM-LYNX BblHECEHO B
OTAENbHYKO UHCTPYKLMIO.

1.3.0 12.11.2018 CmupHoBa 0. U. MNoaroToBka AOKYMeHTa K nocraeke Bepcun 1.06.02
1.2.1 02.11.2018 CmupHoBa 0.1. /3MeHeHbl HOMepa BePCUIN akTyanbHbIX JOKYMEHTOB
(n.7)

1.2.0 26.10.2018 CmupHosa 1. M. MoAaroToBKa AOKYMeHTa K nocraBke Bepcun 1.06.01
1.1.1 25.09.2018 CmupHosa HO.W. MoarotoBKa AOKYMeHTa K noctaske sepcun 1.06.00
1.1.0 14.09.2018 lranaes C.B. ®uHanbHas Bepcust

1.0.0 12.09.2018 lranaes C.B. MNepBas Bepcus
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1. BBegeHue

[aHHbIi [JOKYMEHT COAEPXUT OOLLyI0 MHGOpMaUMio 06 MHTErpupoBaHHOW cpede paspabotke CM-LYNX,
CTPYKTYp€ KOMMOHEHTOB C KPaTKMM OMUCAaHMEM KaXKAOro M3 HUX, @ TakXkKe CrMCOK MOoAAEpPXXMBAaeMbIX
MPOLIECCOPOB M OTNAA0YHBLIX KOMMNEKTOB. [OMOMHUTENBHO YKa3aH CNMCOK aKTyasibHOW AOKYMEHTauun ansi
KaXXAoro KOMNOHEHTa Cpefbl C MX MECTOHAXO0XAEHNEM.

[N KOMMOHEHTOB, MMEIOLLMX OTKPbIThIA McxoaHbI koa (Open source, GNU), AOKyMeEHTaUMSA BbINOSIHEHA
B COKpALIEHHOM 06beMe C HEeOBXOAMMbBIMU MOSICHUTENbHBIMM CCbIZIKAMU Ha CalTbl MPOU3BOAUTENEN
KOHKPETHbIX KOMMOHEHTOB CPE/ibl.
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My6nnyHbIN

2. TepMMHbI U COKpaLleHuUs

CokpalyeHue OnucaHue

CDT C/C++ Development Tools — Mmoaynb cpeabl pa3paboTtku Eclipse ans s3bikos C n C++.

DLB PaclwmpeHue 61bnmnoTeydHbIx haiinos.

DOJ PaclwmpeHne 06beKTHbIX haiinos nocie 0bpaboTku yTunuTon accembnepa.

DXE PaclmpeHne ncnonHsieMblx 6uHapHbIX hainos, reHepMpyeMbIX KOMMOHOBLLMKOM.

ELF Executable and Linkable Format — dopMaT ucnonHsieMbix 1 KOMNOHyeMbIX (aitno..

GDB GNU debugger (otnagumk GNU).
Bepcusi nporpammbl make, pacnpoctpaHsieMast @oHaom CBo60aHOMO MporpaMMHOro

GNU Make O6ecneyeHus (Free Software Foundation - FSF) B pamkax npoekta GNU
(www.gnu.org).

GUI Graphical User Interface — rpaduyeckuii nonb3oBaTensCkuii nHTepdeiic.

HAL Hardware Abstraction Layer — Habop nporpamMMHbIX hyHKLMIM, NpeaHasHaYeHHbIN Ans
B3aMMOAENCTBUSA C nepudepuitHbIMM YCTPOMCTBaMM MnpoLieccopa.
Hardware Against Software Piracy (annapaTHas 3aliMTa OT NMPATCKOrO MCMOJb30BaHuUs

HASP nporpamMM) — 3T0 MynbTMMNNATOPMEHHas annapaTHO-NPOrpaMMHasi CUCTeMa 3aLUmMThbl
NporpamMM u AaHHbIX OT HE3aKOHHOIO MCMONb30BaHMS U HECAHKLIMOHMPOBAHHOIO
pacnpocTpaHeHus.

LDF Linker Description File —chaiin cueHapusi Anst KOMMOHOBLLMKA.

LST Listing files — daiinbl nMcTUHra accembnepa.

OVL Paclumnpenve daiina oBepnees.

SM Paclunpenmne daiina pasaensemMon namsTu.

USB Universal Serial Bus (yH1BepcanbHasi Noc/ieqoBaTeNibHas WWHa) — NOC/IeA0BaTesbHbIN
nHTepdeic ans noakIoUeHns nNepudePUnHBIX YCTPOMCTB K BbIMUCIIUTENTbHOWM TEXHUKE.

UCP MHTerpupoBaHHas cpeaa pa3pabotku, IDE

OBepneit (Overlay)

®parMeHT NporpamMMbl, KOTOPbIV ByET 3arpy>eH B NamMsTb.

Otnapgunmk GDB-MI

OTnaauuK ABMSETCS NMOCTPOUHBIM, MALLMHHO-OPUEHTUPOBAHHBIM TEKCTOBbLIM
nHTepdeiicom k GDB.

MporpamMmMHbIA NpoaykT CM-
LYNX,

CM-LYNX,

Mpoaykr

Habop cpeacTB pa3paboTku, KOTOPbIN BKIItOYAET B cebsl Takme KOMMOHEHTbI, Kak cpeaa
pa3paboTku, accemMbnep, KOMMUASTOP, KOMMOHOBLUMK, OTaAYMK, YTUANUTLI ANs
opmMurpoBaHus 3arpy304HOro obpasa u BCTpaMBaeMoro nporpamMMHoro obecrneyeHust
MN3Y, Habop nNporpaMMHbIX B1bNnoTEK.

Cpena CM-LYNX

MHTerpupoBaHHas cpeaa pa3pabotkn Milandr CodeMaster-Lynx (CM-Lynx).

Tynueiin (toolchain)

Habop nporpamm (komnunsTop, accembnep, KOMMOHOBLUWK, 61ubnnoTekn),
HeobX0ANMbIX A/19 KOMNUASILMKA U reHepauuy BbIMOSTHSEMOrO KOAA M3 UCXOAHbIX
TEKCTOB.

AO

AKLMOHEPHOE OBLLECTBO.
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CokpalyeHue OnucaHue
OnepaTuBHOE 3aMnoMMHatoLLEee YCTPOMCTBO — 3HEpPro3aBucMMas YacTb

03y CUCTEMbI KOMMbIOTEPHOM NaMSTH, B KOTOPOW BO BPEMSI paboTbl KOMMNbIOTEPA XPAaHUTCS
BbIMOJSHAEMbIM MalUMHHbIN koA (NporpaMMmbl), a Takxke BXOAHbIE, BbIXOAHbBIE U
NPOMEXYTOYHbIE AaHHble, 0bpabaTbiBaeMble NPOLIECCOPOM.

oC OnepaunoHHas cucTema.

n3y MocTosiHHOE 3anoMuHatoLLee YCTPOMCTBO.

nK MepcoHasbHbIN KOMMLOTEP.

no MporpamMmMHoe obecnevyeHue.
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3. HasHayeHue n pyHkyun CM-LYNX

3.1. dyHKLUMOHANbHOE Ha3HauYeHUe NporpaMmbl

MpoaykT Milandr CodeMaster-Lynx (CM-LYNX) no3sonsieT Bectu pa3paboTky BcTpamBaemoro MO ans
BbICOKOMPOM3BOAMTENbHBIX MPOLECCOpoB LndpoBon 06pabotkn curHana 1967BHOXX v npepoctaBnseT
cneaytowme dyHKUMOHabHblE BO3MOXHOCTU:

= YnpaBneHue npoekTamu U KoHdUrypaumsimm paspabatbisaemoro MO;

*  CMHTaKCMYECKM OPUEHTMPOBAHHOE PeAaKTMPOBAHNE UCXOAHbIX TEKCTOB Ha A3blkax C++, Cu
accembnep ans 1967BHOXX;

=  ABTOMaTUYeckasi NpOBepKa CUHTAKCMYECKOW KOPPEKTHOCTM UCXOAHbIX TEKCTOB B npoLecce
PEAAKTUPOBAHMS;

= OTOBpaxeHne NOACKA30K, aBTOMATUUECKOE A0MOSIHEHNE U PedAKTOPUHT Ha OCHOBE CTPYKTYPHOO
aHanM3a UCXOAHOro TEKCTa;

* Tloppepykka npouecca cbopky NpoeKTa C UCMOSIb30BAHMEM YTUNT KOMaHAHOW CTPOKM (KOMMMASTOP
C/C++, accembnep, KOMMNOHOBLUMK 1 Ap.);

»  CTpYKTYp1pOBaHHOE OTOBPaXeHWE ANArHOCTUYECKUX COOBLUEHMIA MO pe3ynbTaTaM C60pKM NpoekTa
(owmb0oK, NpeaynpexaeHunii) C NPUBSA3KON K MO3ULMAM B UCXOAHOM TEKCTE;

» (ObecneyeHne NpoLecca NHTEPaKTUBHOMN (BbICOKOYPOBHEBOM M HU3KOYPOBHEBOM) oTnaakm MO;

» [lopnepXka pexxuMa OTNafKv C UCMob30BaHWEM annapaTHOro OT/IaA4MKa U CUMYNSTOpa;

» ABTOMaTMyeckas 3arpyska nporpamMmbl B O3Y LieneBoro yCTpoicTBa B MOMEHT Hayana oT/aaku;
» [loaroToBka 6UHapHbIx 06pa3oB BcTpansaemoro MO Ans ueneBbiX YCTPONCTB;

*  [I3BneyeHue cekumit Koda Uan AaHHbIX M3 06BEKTHOMO dhaifia B GUHAPHOM MW LIECTHAALATEPUYHOM
BUAE;

»  3anuck obpasa M3Y Bo ¢nel-namMaTb LENEBOro YCTPOMCTBA;
= O6HoBneHue Yactv obpasa MN3Y Bo drell-naMsT! LieneBoro yCcTponcTea;
»  QOuucrtka ¢new-namMmaTu LEeneBoro YCTpoucCTea;

=  OTvobpaxeHue N pegakTMpoBaHMe AaHHbIX, COAEpXKALLMXCA B NaMsITU U perncrpax obuiero u
cnewumnanbHOro HasHadeHns 1967BHOXX.

3.2. 3kcnnyaTauMoHHOe Ha3HauyeHue NporpamMmmbl

Mpoaykt CM-LYNX npegHasHauyeH ansi obecneyeHust npouecca pa3paboTkyM BCTpaMBaeMoro MporpaMMHOro
obecneyeHns ansi BbICOKOMPOU3BOANUTENbHBIX MPOLECCOpOB LdpoBoit 06paboTku curHana 1967BHOXX.
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4. CoctaB KOMIMNOHEHTOB

4.1. N'pacdpmueckas o6onouka

lpadmyeckass obonouka CM-LYNX 6a3umpyetca Ha yHKUMOHanNbHOCTKW, npeaocTaBnsemoin Eclipse, u
npegHasHadyeHa ans obecneyeHnsi paboTbl C UCXOAHbIM KOAOM, 3amnycka NPOrpaMMbl Ha MCMOMHEHWE,
pacCTaHOBKM TOYEK OCTAHOBA, NMPOCMOTPA COAEPXKMMOrO SiMEEK MaMSITU U BbINOSIHEHMS] NPOYMX AEUCTBUNM B
paMKax npouecca pa3paboTku M OTIaAKM MpPOrpaMMHOro obecnedeHus ANs BbICOKOMPOU3BOAUTENbHBIX
npoLeccopoB UMdpoBoi 06paboTkn curHana 1967BHOXX.

4.2. Kpocc-komnunsatop CLANG

B pabore CM-LYNX uncnonb3yetcs kpocc-komnunsatop C/C++ Ha 6aze Clang/LLVM ans Mmukponpoueccopos
1967BH028/1967BH044 (nanee — Komnunstop Clang), npegHasHavyeHHbIN 451 KOMOUAsSILMK NPOrpaMM Ha
A3blke BbICOKOro ypoBHs (C/C++) B acceMbnepHoe npeAcTaBfeHve LUeneBoi apxutekTypbl. MpuMeHseTcs ans
BbINOMIHEHMS OMTMMM3ALIMKU NPOrPpaMMbl Kak 6€3 NPUBS3KM K apxXMTeKType, Tak U Noj LeNeByto apxXUTekTypy,
C y4eToM eé 0cobeHHOCTeN.

KoMmnunsitop aBToMaTuyeckn 3anyckaeTcss cpegoli CM-LYNX B MOMeEHT Hauyana cOopkuM Monb3oBaTenem
MpoekTa LefMKoM 5mbo oTaenbHbiX (ainoB npoekta. Bo3MoXkeH pydyHOM 3amyck  KoMnuMasTopa
rnosib30BaTeNeM U3 KOMaHAHOM CTPOKM OMEPaLMOHHOM CUCTEMBI Kak OBbIMHOM KOHCONMBHOW YTUNTI.

Pe3ynbTaToM paboTbl KOMMUISTOPA SBNSIETCS acceMbriepHbiv (aiif, KOTOPbI Aanee MOXET UCMOb30BaThbCst
NpoYnMM YTUAMTaMK TynuyeinHa (acceMbnepoM U Janee KOMMOHOBLUMKOM) Anst C6OpKM UTOroBoro GMHapHOro
¢aiina.

Komnunatop Clang pa3pabotaH Ha 6a3e NpoeKkToB C OTKPbITbIM UcxoaHbIM kogoM Clang n LLVM Bepcum 4.0.1.

4.3. AccemMbnep MCA-TSH

Accembnep MCA-TSH anst MukponpoueccopoB 1967BH028 / 1967BH044, BxoasmMil B COCTaB NpoayKTa
CM-LYNX, npeaHasHaueH Anst TpaHCAsILUMM KoJa, HanMCaHHOMO Ha s3blke acceMbriepa LieneBoi nnatgopmsl,
B 06bekTHble chalinbl B cdopmaTe ELF (MpoMbIlNeHHOM cTaHaapTe Ans 06bekTHbIX dainoB). Bo3mokHa
reHepauus daiina cnucka (.Ist), KOTOpbIN NMOKa3bIBAET COOTBETCTBUE MEXAY ABOUYHBLIM KOJAOM M KOAOM Ha
A3blke acceMmbnep.

4.4. KomnoHoswmnk MCLINK-TSH

KoMmnoHoBILMk MCLINK-TSH o6pabaTtbiBaeT 06bekTHble aiinbl, MosyYyaeMble OT YTUAUT accembiepa u
KOMMNUASTOPa, U OPMUPYET Ha UX OCHOBE UCMOJHAEMbIV (hain ana LueneBol annapaTHol nnatgopMsl.

Pe3ynbTaToM paboTbl KOMMOHOBLUMKA SIBMISIETCA UCMOJHAEMBIN (haiin, KOTOPLIN Aaniee MOXKET MCMOosb30BaThCs
npounMn  ytunutamu  (Loader-3arpysunk/Splitter-pasgenutens) Ans  co3daHus  BbIXoAHoro  dhaiing,
MCNO/b3yEMOroO Ha LieNeBOM NpOoLIeCCope.

Mpouecc KOMMOHOBKU: B COOTBETCTBUM C haliyioM onmncaHus komnoHoBwmka (.Idf), komaHaHOW cTpokoi u
napameTpamMn AManoroBoro okHa (mapametpbl npoekta CM-LYNX), yTunmMta KOMMNOHOBLUMKA MPUHMMAET Ha
BX0A4 06bekTHbIe (.doj) n BubnunoTeuHble (.dib) daiinbl ans cozgaHns ncnonHseMbix daiinos (.dxe), KoTopble
MOryT 6bITb 3arpy>XeHbl Ha CUMYNATOP MM LIENEBON npoLeccop. Ecnn ykasaHo, To Takke co3gatoTcst dhaitsibl
obuwen namatu (.sm) n osepnen (.ovl).
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4.5. Otnaaumk LLDB

Otnapuvk LLDB npoekTa LLVM, nopTtvpoBaHHbIM Ha nnatdopmy DSP 1967BH (panee — Otnapuvk LLDB),
npegHasHayeH Ans BbINOMHEHUS (YHKUMI OTMaaKkyM nmporpamm npoueccopoB cepumn 1967BH ¢ JTAG-
3MYNIATOPOM U nporpammaTopoM JEM-LYNX B oAHO- M MHOMOMpPOLECCOPHOM peXuMe.

Monb3oBaTenb MOXET 3anyCTUTb OTNaAYMK AByMS cnocobamu:
*  yepes KOHCOMbHbIN MHTepdeNC C NOMOLLbIO KoMaHA LLDB;

* yepe3 rpadmyeckuii nHTepdenc CM-LYNX (ocHOBHOM cnocob paboTsi).

KoHTeKCT npoueccopa NpeACTaBNSETCS B BUAE OTAENbHOM rpynnbl noTokos (thread group) ¢ ogHMM BxoAsiLLMM
B rpynmny roTOKOM. B CMMMETpUYHOM MHOrOMpPOLIECCOPHOM peEXMME ceccusi paboTbl C oTnagyvkom LLDB
BKJTHOYAET HECKOJIbKO FpynM C NOTOKaMW, KOTOPbIE COOTBETCTBYIOT KOHTEKCTAM HECKOBbKMX NPOLECCOPOB.

OTtnagka 4epe3 LLDB noaaep)XMBaeT BO3MOXHOCTb MHOMOMPOLIECCOPHOM OTNaAKu rpynnbl NpOLECCOPOB,
coeamHeHHbIx B JTAG Lenouky vepe3 oanH JEM-LYNX, B ogHOM 06LLeEM ceaHCe OT/IaKMW.

Mopnepxka MHOFOI'IpOLI,eCCODHOﬁ oTNagku obecrneynBaert:
*  BbIMNOSIHEHNE OTAESNbHbIX OTMAA0YHbIX CECCUIA ANt HE3ABUCUMbIX npoueccopoB (AMP);

*  BbIMOJIHEHME PYMNOBbIX OTMIAA0UHbIX CECCUIA A1 CUMMETPUYHBIX Fpynn npoueccopos (SMP).

4.6. YTunuta c6bopkn Make

Make — yTunuMTa, aBTOMaTM3MpYloLlAs Mpouecc npeobpasoBaHus aiinoB M3 oaHOW (opMbl B ApPYryto.
Hanbonee yacTbiM ciy4aeM UCNOMb30BaHUS SBASIETCS KOMMUASILUMS MCXOAHOIO Kofa B 0bbekTHble dhaiinibl U
nocneaytoLlasi KOMNOHOBKA B UCMONHsEMble alifbl UM GUBAMOTEKN.

YTunuta ucnosnb3yeT crieumnasnbHele make-caiinbl, B KOTOPbIX YKa3aHbl 3aBMCMMOCTM ¢halinoB Apyr OT Apyra v
npaBufa 4ns ux BbinosiHeHusl. Ha ocHoBe MHGOpPMaLMn 0 BPeMeHU NOCIEAHEr0 M3MEHEHNS KaXkaoro daina
make onpeaensieT u 3anyckaet HeobxoanMble nporpamMbl. GNU make BxoauT B 60/1bLUIMHCTBO AUCTPUOYTUBOB
GNU/Linux. B Tekyuwei Bepcun cpeabl CM-LYNX ncnonb3syetcs Bepcust GNU make 4.2.

4.7. UHCTpyMeHT Aans 3anucu cnew-namMaTm

[ns 3anucy nporpaMMHOro kofa npoekta B M3Y ueneBoro ycrpoictea B CM-LYNX ucnonbsyercst ytunmta
Flasher. WHCTpyMeHT Ansi 3anMcy MOXKET WCMOSIb30BaTbCA Yepe3 KOHCOSb M Yepe3 M0Jib30BaTeSIbCKui
nutepdeliic (GUI). Monb3oBaTenbckuii MHTEpdENC No3BONSET BbIOpaTh TN MMKpocxeMbl FLASH, ykasatb ee
napamMeTpbl U ONuUUKM, YKasaTb nporpammy-nporpamMaTop FLASH M BbIMONHUTL HYXXHbIE MaHUNyNSaUuM C
dnew-namaTblo B pyHYHOM pexunMe: CTepeTb, NpounTaTh, 3anucaTb. JONOAHUTENBHO NOMb30BaTeNb MOXET
3adaTb OMUMM YaCTMYHON MMM MOJSIHOM OYMCTKM MMKPOCXEMbl Mepef NporpaMMMpoOBaHWEM SIMGO onumm
CNIMSIHNS HOBbIX AAHHbIX C CYLLECTBYIOWMMK. B nocnegHem cnyvae obHOBAAIOTCS TObKO YKa3aHHble agpeca
dnew-namaTu.

KOHCOMbHOE NpUIoXKeEHNE NPUHMMAET CMIUCOK apryMEHTOB M HEMOCPEACTBEHHO BbIMOJHSAET NepeaaHHble eMy
orepauun B NAKETHOM peXxuMe.

Obpa3z pgnsa 3anucn  gosmkeH ObiTb  MOMyY4eH MocpeacTBoM  yTuauTbl Loader, reHepatopa o6pasa
BCcTpavsaemoro [10.

4.8. l'eHepaTop o6pa3a BCTpanBaeMoro nporpaMMHoro obecneueHus

Ona  reHepaumm  obpa3oB  BCTpamBaeMoro nporpamMmHoro  obecneuyeHuss T3Y  npoueccopos
1967BH028/1967BH044 B nHTErpMpoBaHHoN cpeae pa3paboTkn CM-LYNX ncnonbsyetcs ytunmTa Loader.
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OHa MOXET MCMNo/Ib30BaTbCs KakK B KOHCOSTIbHOM peXxuMe, Tak 1 npu nomowm GUI. JaHHag yTunuTa no3sonser
Ha OCHOBe BXOAHbIX hainoB dopMaTta .dxe, .hex, .srec U/WKN .bin, a TAKKE NPaBWU AN HAX NOMyYaTb
o06pasbl cnegyowmnx opMaToB: .bin, .hex WK .srec.

BXOAHBIMM  AaHHBIMWM  YTUNUTBI SBNAOTCA  (ainbl MCMOMHAEMOro Kopda, ann 3arpysduka, a Takke
MPOM3BOJIbHbIE [aHHble (HanpuMep, MyfnbTUMeaurHble pecypcbl). YTurmta ¢opmupyetr o6pa3 M3Y Ha
OCHOBaHWM BXOAHbIX (alNoB M apryMeHTOB KOMaHAHOM cTpoku. O6pa3z M3Y npurogeH ans
HenocpeacTeeHHoro sctpansaHus MO B M3Y.

Monb3oBaTenb MoXeT cchopMUpoBaTh TpebyeMblit . dxe-daln B npoLecce pa3paboTku M cbOpKM NpoekTa B
rpacdmyeckoM uHTepdenice MCP CM-LYNX, a 3aTeM npoBepuTb €ro paboTocnocobHOCTb cpeacTBamMu
oTnaguvMka GDB-MI, nocne 4ero nepepatTb Ha Bxoa yTtunauTe Loader ans ¢opMMpoBaHWS MTOrOBOro
BCTpamBaHus MO B yCTPOWCTBO.

CreHepypoBaHHbIN 06pa3 MoXeT BbITb 3arpyxeH B M3Y LeneBoro ycTpoMcTBa C MOMOLLBIO MHCTPYMEHTa Ans
BcTpamBaHus MO dnew-namatu Flasher.

4.9. Paspenutenb cermeHToB DXE-canna

[nsi u3BneyeHns cekumin n3 . dxe-annos ueneson cuctemsl (B popmate ELF) ncnonbayetcs ytunuta Splitter.
M3BneyeHHble cexummn nonyyatoTcst B Buae halinoB koaa Unn faHHbIX, KOTOpbIE Aanee MOryT 6biTb BCTPOEHBI
BO BHELLHIOI MaMsTb M Npy HEOBXOAMMOCTM 3anyLLEHbI Ha LiefIeBOM YCTPOMCTBE.

Ytunuta Splitter npyHMMaeT Ha Bxod .dxe-chalin M BbIFPYXXAET 3anpoLleHHble MoSb30BaTeIeM CeKuun B
oTAenbHbIA dain nnu dainbl, Npu HeobxoanMOCTY paspesas coBa. Mo yMonYaHMIO NpeanonaraeTcs, Yto
paspe3aTb [laHHbIE HE HYXXHO, B 3TOM ciydae Splitter paboTaeT kak KoHBepTep .dxe B 33[aHHbIV dhopmar.
Mpn yKasaHuM 3TON ONUMKM K MMEHaM pe3yNbTUpYloWmMX (ainos npucoeanHsieTcs cydhuke, o3Havarowmmn
NMopsiAKOBbIN HOMEP 3anucK AaHHbIX B cnose (0 — camblid Mnaawmnin, 1 — cneaytowmin u Tak aanee, MakCuMym
o 3).
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4.10. Habop nporpamMMHbIX 6MbnmnoTek

B coctaB CM-LYNX Bxoaut Habop nporpaMMHbIx 6ubnnoTtek:

» BubnnoTeka cTaHAapTHbIX hyHKUMI clib, BKtoYas dyHKUMKW BBOAA-BbIBOAA;

»  Bbubnuoteka dyHKUMN umdposoin 0bpaboTkn curHanos libdsp;

*  BUGNNOTEKM CTaHAAPTHbIX yHKUMIA C++1;

» Bubnuoteka HAL ans mukponpoueccopos 1967BH028/1967BH044.
Kaxxgas 6ubnuoteka npeacraBnset coboi Habop dyHKUMIA, Bbi3biBaeMbix U3 C/C++ nporpamMm. Onucanue
6ubnunotek clib mn libdsp npeactraBneHo B aAokymeHTe «ML_LIMMNO_Onucanne_dyHKUMA_BUGAnoTEK».
Onwncanne 6nbnmnotek HAL ans kaxxgoro nepudgepuinHoro yCTpomcTea NpeacTaBneHo B AoKyMeHTax «hal_..

.docx», KkoTopble pacnosnioxeHbl no nytn «toolchain\1967VNOXX\HAL\doc» OTHOCUMTENbHO KOpHEBOro
KaTanora cpegbl.

4.11. Cumynsartop

B oTcyTCTBME OTMAAOYHOM NfaThl BO3MOXHA OTNagka C WCMOSIb30BAaHMEM MPOrPaMMHOMO CUMYNSITOPa,
KOTOpbI 3MynMpyeT paboTy Mukponpoueccopa 1967BH028, BH044, a Takke MHOronpoLeCCOpHbIX CUCTEM Ha
nX ocHoBe (JonycTMMo obbeanHeHre Ao 8 Mukponpoueccopos 1967BH028 B MHOrONpOLECCOPHYIO CUCTEMY).
Monb3oBaTenb MOXET 3aAaTb KOH(UIypaLmMio MHOronpoLEeCcCcoOpHON cucTeMbl (NMpU HEOBXOAMMOCTM) 1 BbI3BATb
cumMynsTop Yepes rpacdmueckuin nHTepdeinc CM-LYNX.

Ha AaHHbIN MOMEHT noaAepXXKa CUMyIITOpa UMEET CrieyHoLMe OrpaHNYeHNs:

*  He noaaepxusaetcs pabota c nepucdepunein (DMA, LINK-noptbl v T.4.).

! Noanepxka cTaHAapTHLIX 61bnmoTek C++ orpaHndeHa. HauvHas ¢ sepcun 1 08.00 gobaeneHa noanepxka 6ubnvoTeku libunwind,
libcxxabi, libcxx, compiler-rt B 06beMe, HEO6X0AMMOM NSt BO3MOXXHOCTM MCMOJ/b30BaHUS MeXaHW3Ma MCKTodeHni C++ npu paspaboTke
NpunoxeHuin. HaunHas ¢ Bepcun 2 00.00 noaaep>XMBAETCS NOYTU BeCb yHKUMOHaN 6ubnuoteku libcxx ans CHAR32 + DOUBLE64
(cbyHKUMM, JocTynHble ao Bepcum 2.00.00 noaaepxuBatoTca Ans no6oit koM6MHaummn paspsaHocTu char v double), kpome reHepauym
VCKITIOUEHUIA BHYTPYU BUBMOTEKW, PErMOHanbHbIX HAaCTPOEK.

ML_UMNO_CM-LYNX_PykosoacTso_nonb3osatens_R_V1.9.2 11



:‘_L: MNNAHAQP My6nmuHbIiA
Rl rpynna komnawuil

5. YcnoBus BbINOJIHEHUSA NPOrpaMMmbl

5.1. MMHMManNbHbIA COCTaB annapaTHbIX CPeAcTB

[Ons paboTtbl CM-LYNX Heobxoaum [MK, y0BNeTBOPAIOWMIA CrieayowmMM TpeboBaHNAM:
= CosmMectumocTtb ¢ OC Microsoft Windows 7 (64-bit)/ Windows 10 (64-bit);
= (CB0O6OAHOE MECTO Ha AMCKe He MeHee 1 [6auT;

= O3Y He MeHee 4 [6anT.

5.2. MMHMMaNbHbIN COCTaB NPOrpaMMHbIX CPeACTB

[Onsi pabotbl CM-LYNX HeobxoamM cnesytowmii MMHMManbHbIN COCTaB NMPOrpaMMHbIX CPEACTB:
= OC Microsoft Windows 7 (64-bit)/ Windows 10 (64-bit);

= Java Runtime Environment He Hwxe Bepcumn 1.8.x.

5.3. Noaaep)xmBaembie NpoLLECCOPbl U MUKPOCOHOPKKN

Cpena CM-LYNX nopaepxxvBaeT paboTy co cneaytowmMmn MHTErpanbHbIMM MUKPOCXEMaMn M MUKpocbopkamm
npoussoactea AO «MKK MunaHap»:

*  CurHanbHbIli NPOLIECCOP CO CTAaTUUECKOW CyrnepcKansipHon apxutekTypoi 1967BH028, K1967BH028,
K1967BH028K, 1967BH02H4, K1967BH02H4;

*  MUKpOCXeMa BbICOKOMPOMU3BOAUTENBLHOMO NMpoLieccopa LMbpoBoit 06paboTku curHana ¢
cynepckansipHoit apxuTekTypoii 1967BH044, K1967BH044, K1967BH044K, 1967BH04H4, K1967BH04H4;

= Mukpocbopka «dnun-Yun» (c nepoBo NpUeMKoi HanmeHoBaHue — «CO», C NATON NPUEMKOIA
HaMMeHoBaHune — «MBM-03») — cocTaB: 4 kpucTanna npoueccopa 1967BH028, namsitb 1636PP2Y (Ha
TEKYLLUMIN MOMEHT 3aMeHeH Ha 1636PP4Y);

=  Mukpocbopka «OCBEAOMIEHHOCTb>» (C NMEpOBOI NPUEMKON HauMeHoBaHWe — «C3[», ¢ NATOM
npuemMkon HammeHoBaHue — «9018BK016>») — coctaB: npoueccop 1967BH044, namsatb 1636PP4Y, 2
Kpuctanna AU 5101HB015, 2 kpuctanna 1309EP1.8T, oanH kpuctann mmkpocxembl 1310MH1Y.

5.4. TpeboBaHusa K nepcoHasny (nonb3oBaTtesnio)

Ons skcnnyatauum cpegbl CM-LYNX oT nonb3osatens Tpebytorcs obwme HaBblki paboThl € NEPCOHANbHbIM
KOMMbIOTEPOM, KOMaHAHol ctpokolt OC, 3HaHMs B 06nacTu pa3paboTku NMporpaMMHOr0 obecrieyeHns ans
MUKPOMPOLIECCOPHON TEXHUKW.
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My6nnyHbIN

6. B3anMoCBSA3b KOMIMNOHEHTOB

B3anMocBsi3b koMnoHeHToB CM-LYNX nokasaHa Ha cxeMe Huxe (cM. Cxema 1).

MHTepdeiickl oTnaaku
(NamsiTb, PErmucTpbl, CTEK
BbI30BOB, Aucaccembnep)

IDE CM-LYNX

[JencTtBus

Ve

O6beKTbI OTNAAKN
(TOYkM ocTaHoBa)

Ve

L

12

12

DSF-GDB nnarviH

. N =
‘ DXE-thaitn(bi) GNU Make VcxopHbIn kop
MI-KOMaHAb! Accembnep, KOMMOHOBLUMK Komnunsitop Clang
|
DXE-caiin(bl) u
Loader, Splitter
b o
Ownanumk [paiisep Flasher
JEM-MST JEM-MST
oT/1aaumnKka
JEM-Shark h &= JEM-Shark
UsB
JTAG v
OTnagoyHas AnnapartHbin
nnarta <:a OoT/Iag4vyunK

Cxema 1. BzanMmocBsi3b koMnoHeHToB CM-LYNX

Cpena CM-LYNX nossonsieT 06pabaTbiBaTh NOSIb30BATENIbCKUE (halifibl C UCXOAHBIM KOAOM U NPeobpa3oBbiBaThb
X B WCMONHsieEMble 06bekTHble dainbl DXE. [nd atoro cpeaa dopMupyeT BpeMeHHbI Make-dainn u
3anyckaet ytunuty GNU Make. B xoae cBoei pabotbl GNU Make 3anycKkaeT yTunnTbl TyTYenHa: KOMOUASTOP,
accemMbnep, KOMMOHOBLUWK. MofyYeHHbIe B pe3ynbTaTe NoCcieaoBaTe/lbHOM paboTbl 3TUX yTUAnT DXE-chaiinsbl
MoryT 6biTb MepedaHbl ytunutaMm Loader, Splitter n Bnocneacteum ytunute Flasher, nmbo Hanpsmyto
MCMOoJIb30BaHbI OTIAAYMKOM [NS 3arpy3Ku Ha LieneBoe ycTpoicTBo. Cpeaa CM-LYNX no3BonsieT Nosib30BaTesio
npo3payHo paboTaTb C OTNaAYMKOM /1S 3arycka NporpaMM v NnoluaroBov otnagku. Ytunutel Loader, Splitter
1 Flasher MoryT ncnonb3oBaTbCs NONb30BaTeNeM A paboTsl ¢ DXE-aiioM ToNIbKo HanpsiMyto U3 KOMaHAHOW

CTPOKM OMNepaLyoHHON CUCTEMBI.
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7. CocTtaB AOKYMEHTaLunM KOMNOHEHTOB CpeAabl
B Tabnunue Huxe (cMm. Tabnuua 1) npeacraBneHbl 4OKYMEHTbI KOMMOHEHTOB Cpeapbl.

Ta6nuua 1. CoctaB AOKYMEHTaL MM KOMIMOHEHTOB cpefbl

KoMnoHeHT

[oKyMeHT

pachmueckas obonouka

ML_LMMNO_GUI _PykoBoacTBO_MNosib30BaTeNs

Kommunstop Clang

ML_LINMNO_Clang_PykoBoACTBO_Mosib30BaTesNs

Accembnep MCA-TSH

ML_LMNO_MCA-TSH_PykoBoACTBO_M0/1b30BaTENS

KomnoHoBwuk MCLINK-TSH

ML_LMMNO_MCLINK-TSH PykoBoACTBO_Mosib30BaTenNs

OTnaauuk LLDB

ML_LMMO_LLDB PykoBoACTBO_Mosb30BaTeNs

YTtunuta Flasher

ML_LINMNO_Flasher_PykoBoacTBO_Mnonb3oBaTens

YTunuta Loader

ML_LINMO_Loader_PykoBoACTBO_MoOMb30BaTeNSs!

Ytunuta Splitter

ML_LINMO_Splitter_PykoBoacTBO_Mosnb30oBaTenst

Habop nporpaMMHbIx 6ubnnotek

ML_LMNMNO_Onucaxune_dyHKUMI_6ubnmnoTtek

OCPB MAKC Lynx?

ML_LMNO_OCPB_MAKC_Lynx_PykoBoACTBO_MOSb30BaTENS

2 KoMnoHeHT ao6asneH B cocTas cpeabl CM-LYNX ans o3HakoMneHus. PazpaboTka 1 TeXHUUYecKas nofaepka KOMMNOHEHTa

OCYLLECTBNISIETCS KOMNaHWeh 000 «MUP».
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