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BBEJAEHHUE

Ilpeomem nucummivHbl «MUKpPOIPOUECCOPHBIE CUCTEMBI U UX MPUMEHEHUE» —
OPUHIMIBI OPraHU3ALMK MUKPOIIPOLIECCOPHBIX CUCTEM PAa3IUYHOU CIOKHOCTH, aj-
TOPUTMBI UX (PYHKIIMOHMPOBAHUS U METO/bl TPOECKTUPOBAHMUS.

L]lenv — n3yyeHue OCHOB MMKPOIIPOLIECCOPHOM TEXHHUKH, €€ TEXHUUYECKOU pea-
JIM3aLAN U IPUMEHEHUS.

CoOepotcanue — OCHOBHBIE CBEIEHUST O (QYHKIMOHHPOBAHMHU IIpOLECCopa, opra-
HU3ALMKY MHUKPOIIPOLIECCOPOB, MUKPOKOHTPOJUIEPOB U NEPCOHAIBHBIX KOMIIBIOTEPOB,
IIPOEKTUPOBAHUH YCTPONCTB HA MUKPOITPOLIECCOPHBIX CUCTEMAX.

JuctunnHa 6a3upyercst Ha 3HaHUSAX 0011e00pa3oBaTeNnbHbIX ((HDU3HKH, MaTeMa-
TUKH) U CHELUAIBHBIX JUCLUIUIMH (OCHOBBI PAJUONIEKTPOHHBIX CPEICTB, IPOCKTHU-
poBaHHE YCTPOWCTB HUQPPOBO 00pabOTKM HHPOPMAINH, S3BIKA MPOTPaMMHUpPOBa-
HUS) U KyPCOB, CBA3aHHBIX C IIU(PPOBBIMH 3JEKTPOHHBIMHA CUCTEMAMH.

B coorBercTBUM ¢ y4yeOHBIM IUIAHOM IOJATOTOBKHM CIIELMAIMCTOB MO 3a04YHOU
dbopme obyuenus cnenuanbHocT [-38 02 03 «Texnuueckoe obecreueHue Oe3omnac-
HOCTH» U paboueld mporpaMmoil 1o JucuuiinHe « MUKpOIpOLIeCCOPHBIE CUCTEMBI U
UX TPUMEHEHUE» KaXAbld CTYIAEHT JAOJKEH B MEKCECCHOHHBIN MEPHO]I BHINOIHUTD
KOHTPOJIbHYIO paloTy.

BrinonHeHne KOHTPOIbHON pabOThl SIBISETCS BaXXHBIM 3BEHOM B OOYUEHUU CTY-
JEHTOB-3a04YHHUKOB U MPECIEAYET CIEAYIOMHNE LEIu:

— NPUBUTH HABBIKM M OKa3aTh OMOIb B OPraHU3allMd CaMOCTOSITEIbHOU pado-
Thl B ME)KCECCUOHHBIN IEPHO/;

— yKa3aTb NPaBUJIbHYIO NOCIIEI0BATEIBHOCTh B U3YYEHUHU YUEOHOW AUCHUIUIMHBL;

— CHCTEMAaTU3UpOBaTh y4eOHBIN MaTepual;

— IPUBUTH HABBIKM CAMOCTOSITEJIbHOTO M3Y4YEHUSl Marepuania, IPUMEHEHHs TE€O-
PETUYECKUX 3HAHUM JUIsl pELIEHUS] TPAKTUYECKUX 3a/1a4;

— BpIpabOTaTh YMEHHE aHAJTU3UPOBATH JOCTOMHCTBA W HEIOCTATKH OTAEIBHBIX
TEXHUYECKUX PEIICHUM;

— IPOBEPUTH IIPaBUIBHOCTH [IOHUMAHHSI TEOPETUYECKUX BOIIPOCOB;

— HAY4YUTh CTYJICHTA IPAMOTHO U JIJAKOHWYHO M3J1araTb MaTepua;

— IPOBEPUTH U OLIEHUTh PA0OTy CTYJAEHTA-3a0YHHKA B MEXKCECCUOHHBIA MEPHO]T
110 U3YyYEHHUIO TaHHON AUCLUIUIMHBI.

B KoHTposbHOW paboOTe CTYIEHT JOJDKEH IPOJAEMOHCTPUPOBATH MOHUMAaHUE
IPEIJI0KEHHBIX BOMPOCOB U MOKAa3aTh 3HAHUE TEOPUU IPEIMETA.

3ajaHue o KOHTPOJIbHOM paboTe BbIAAETCS Ha YCTAHOBOYHOM CECCUU M BBINOJI-
HSIETCA M0 YKa3aHUIO MpernogaBaTes.



METOINYECKHE YKA3AHMUS 110 BBIITIOJIHEHUTO
KOHTPOJIbHOM PABOTHI

[TpucTtynasi K BBINOJIHEHUIO KOHTPOJBHON padOThI, CTYAEHT JOJKEH BBIIUCATh
U3 KKIO0r0 pasjena JAaHHBIX METOAUYECKUX YKAa3aHUN KOHTPOJIbHBIE BOIIPOCHI CBO-
€ro BapuaHTa, ysICHUB, KAKOTO OTBETA TPEOYIOT MpeaaraéMbple BOIPOCHL. 3aTEM U3Y-
YUTh y4€OHYIO JTUCLUIUIMHY 10 NPEUI0KEHHOMY TEOPETUYECKOMY MaTepually U pe-
KOMEH/I0BaHHOM JIMTEpaType, pyKOBOJACTBYSICh y4eOHOM MPOrpaMMoii, ¢ TEM, YTOOBI
UMETH 00lIee MpeicTaBIeHe 000 BceM MaTepuase yueOHONW NUCLUUIUIMHBI U IOHATH
B3aUMOCBSI3b NPEIOKEHHBIX B KOHTPOJIBHOM paboTe BOIPOCOB € IPYTUMHU BOIIpOCa-
MU JUCHMIUTMHBL [locie 3Toro MoXHO NMPUCTYIATh K 0ojee riyOOKOMY H3yUEHUIO
MaTepuaia o TeM BOIpPOcaM, KOTOpbIe 3aJjaHbl B KOHTPOJIbHOM padoTe, U MOArOTOB-
K€ OTBETA Ha HUX.

OTtpabaTbiBaTh BOMPOCH! KOHTPOJIBHON pabOTHI CIAEAYET MO HECKOIbKUM PEKO-
MEHJOBaHHBIM MocoOusaAM. IIpu 3TOM MOXHO IpHBIEKaTh U JPYrU€ HUCTOYHUKHU, HE
IIPUBEAEHHBIC B CIIMCKE PEKOMEHI0BAaHHOU JIUTEPATyphl, B TOM 4ynciie U u3 MurepHe-
Ta, Jiejast 00s3aTelIbHbIEe CChUIKA HAa UCTOYHUKU. HEBBINIOJIHEHHE ATOr0 YCIOBHS MO-
KET KBATM(DULMPOBATHCA KaK HAPYILLIEHUE aBTOPCKUX MPaB.

KoHTposibHy10 paboTy ciielyeT nucaTb CaMOCTOATENbHO, HE JOMYyCKasl KOMIIU-
JSIUUU U [IJ1aruaTa, MHaue oHa MOXeET ObITh BO3BpallleHa Ha JOpabOTKy CO CMEHOU
3aJjaHUS.

KonTposibHas paboTa BBINOIHIETCS MAIIMHONKUCHBIM CIIOCOOOM Ha CTaHJapTHBIX
nuctax oymaru ¢opmata A4 U IOJKHA BKIIIOYATh TUTYJIBHBIA JIUCT, JIUCT 3aJaHMUs,
COZIEpKaHME, CONEPIKATEIBHYIO YaCTh U CIIMCOK UCIOJIb30BAHHON JIMTEPATYPBHI.

JIuct 3amanus JOJDKEH BKIIOYATh IIEPEUYMCIIEHUE BOIIPOCOB 33JaHHOTO BAPUAHTA.

Copnep:kanue IOJDKHO BKJIKOYATh BOIPOCHI 33JaHHOIO BapUaHTa C HA3BAaHHEM
pa3neoB, MOAPa3IeaoB, IyHKTOB U ITOAIYHKTOB C YKa3aHUEM CTPaHULl KOHTPOJIBHOU
padoThI, C KOTOPBIX HAUMHAKOTCS OTBETHI HA 3TH BOIPOCHI.

B coaepkaTenbHOM 4acTH JAOTCs OTBETHI HA IIOCTABJIICHHBIE BOIPOCHI, IPUYEM
OTBET Ha BOIPOC JOHKEH HAaUMHATHCS ¢ PopMynnpoBkH Bonpoca. Kax bl Borpoc u
OTBET Ha HEro JOJDKEH HAaYMHAThCA ¢ HOBOM cTpaHMIbl. OTBET JOJKEH OBbITh JaKo-
HUYHBIM, TIOJIHBIM, TOYHBIM U 110 CYILLECTBY BOIIPOCA.

ITocne oTBeTa Ha Bce BOIPOCHI KOHTPOJIbHON pabOThl MPUBOAUTCS MOJIHBIA CIIH-
COK JIUTEpaTyphbl, KOTOpas OblIa MCIIOJIb30BAHA MPHU BHINOJHEHUHU PaldoThl. Jlutepa-
Typa, Ha KOTOPYIO HET CCBUIOK B TEKCTE, B CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPHI HE
BKJIFOYAETCH.

B koHI1€e KOHTPOIBHOM PAOOTHI OCTABIIAECTCS YUCTHIH JIUCT JJISl PEIICH3UH.

Pabora nomkHa OBITH MOANKCAHA aBTOPOM C YKa3aHMEM JaThbl €€ OTIpaBKU B
YHUBEPCHTET.

Pabota nomkHa ObITh Ipe/ICTaB/ICHA B IEKaHAT HE MO3KE YKa3aHHOI'O J€KAHATOM
CpoKa.



1. METOJbI AAPECAIIMU. KOMAH/bI IIEPECBIJIKA TAHHBIX
1.1. MeToasnl agpecauuu

Muxkpokontposieppl  cemeiictBa  MC68HCI1  BeimonHsitoT  00paboOTKyY
8- 1 16-pa3psiIHBIX onepaHoB U peanusytoT Habop u3 108 komana. OHu coaepkar
IBa 8-pa3psAIHbIX aKKymyJsiaTopa A W B, KOTOpble IIpU BBINOJIHEHUU pPsiga KOMaH[
UCIIONB3YIOTCA Kak 16-pa3psanbiii peructp D, nBa 16-pa3psaHbIX MHIEKCHBIX pEru-
ctpa X u Y, peructp yciaoBuii CCR, 16-pa3psigHbie peructp-ykaszareinb cteka SP u
nporpaMMusiil cuetuuk PC.

Peructp CCR (tabn. 1.1) comepxkuT 3HaueHus: mpuszHakoB nepenoca C, mepe-
IIOJIHEHUS V, HYyJIEBOrO pe3ynbTara Z, 3Haka N, 3anpenieHus npepsiBanus I, nepeno-
ca Mexnay terpagamu H.

Tabmuma 1.1
®dopmart cosiepxumoro perucrpa yciosuit CCR
butsl 7 6 5 4 3 2 1 0
[Ipu3Haku S X H I N Z \Y C

MukpoxkonTpoiuiepsl cemeiictBa MC68HC1 1 umeroT cienyromue TUIBI ajpeca-
LMU: HEsABHAs, HEMOCPEACTBEHHAs, NpsiMas, pacIlMpeHHas, WHIEKCHAas U OTHOCH-
TeIbHAs.

PaccMoTpuM Kaxablid U3 BUAOB aJipecaliuy noapoOHee.

Hengnaa adpecayua UCIONB3yeTCS B TOM CIydae, KOrja B KQUeCTBE OIEPAHJIOB
uCrnonb3yrTcs oo peructpsl (Hanpumep, COMA, CLI), nubo dukcupoBaHHas
suelika namsatu (SWI). Jpyrumu ciioBaMH MOXHO CKa3aTh, UTO HEsIBHAs aJipecanus
HE TpeOyeT OTAENbHOro OWTOBOrO IOJIA I yKazaHus onepaHaa. B GonpmmHcTBE
CJly4aeB TaKhe KOMaH/Ibl OTHOOAUTHBIE.

43 COMA
53 COMB

HckmroueHne coCTaBIA0T KOMaH Ibl, B3aUMOAEHCTBYIOIIUE C PETUCTPOM Y :

18 35 TYS
18  3A ABY

B cnyyae ucnonb3oBaHus HenocpedcmeenHoul adpecayuu onepasj (WA OJUH
U3 OMNEpaHJI0B) BKIIOYEH HEMOCPEICTBEHHO B KOJ KOMaHAbl. JIJIMHA TakWX KOMaH]I
MOXKET COCTaBJISITH OT 2 70 4 OaiftoB. IIpu 3amuicu KOMaH[I, UCTIOIB3YIOIIUX HEIO-
CPEICTBEHHYIO aJipecallrio, ONepaH 1 MpeaBapsieTCsi CHMBOJIOM «petieTkay (‘#').



86 03 LDAA #3
CE 80 00 LDX #32768
18 8 56 78 CPY #$5678

Ilpamaa adpecayusn NCONb3yeTCs Ul JOCTYIA K JAHHBIM, PACIOJIOKEHHBIM B
nepBbix 256 Oaitax nmamsaTtu. [Ipu sToM mutanmuii 6aT aapeca omepaHaa paclosio-
KEH HEMOCPEICTBEHHO 332 KOJAOM KOMaHbl. [[puMeHeHue 3Toil rpymmnbsl KoMaHi 1o-
3BOJISIET COKPATUTh O0BEM NPOrpaMMbl, a TAKK€ BPEMS BBIIIOJHEHHUS Ha BBIOOpKE
ornepaHia u3 MamsTu.

96 3F LDAA
63 DA FF GRAB $FF

Hcnonp3oBanne pacuupennoil adpecayuu 103BOIJISIET OCYIIECTBUTh JOCTYN K
000 siuelike MaMsATH B MpefesiaX aJpecHOTOo MpOCTpaHCTBa KoHTposuiepa. [lpu
3TOM 2 0aiiTa, CleAyIole HEMOCPEACTBEHHO 3a KOJJOM KOMaH/Ibl, MPEJCTABISIOT CO-
0011 abCOMIOTHBIN ajipec onepaHa.

B6 40 00 LDAA $4000
7E 78 12 JMP $7812

Kak npaBumno, accemOiiep aBTOMaTU4eCKH BbIOMpaeT Hanboyiee ONTUMAIIbHBIN U3
JIBYX BBIIICONMUCAHHBIX METO/IOB a/IpECALINH.

Jlnst mocTymna K MacCMBaM JIAaHHBIX YI00HO MCIIOJIb30BaTh UHOEKCHYIO adpecayuro.
B mukpokonTposuiepax cemerictBa MC68HCI11 ucnonb3yercst Tak Haszvigaemas uH-
oexcHas aopecayus ¢ 8-paspsaouvim cmewenuem. IIpu 3TOM B MHAEKCHBIA PETUCTP
X nmn 'Y 3aHocuTcs 16-pa3psaHblid agpec, a Caeayomuil 3a KOJIOM KOMaH bl 0aiT co-
JEpKUT 8-paspsaaHoe cMmenieHne. AOCOMIOTHBIA apec MpHU ATOM BBIYUCISETCS MpPO-
CTBIM CYMMHPOBAHUEM COAECPKUMOTO UHJEKCHOTO perucTpa ¢ 6aiiToM CMEIICHHUS.

A6 07 LDAA $07,X
18 AD 00 JSR 0,Y

Komanipl paGoThl CO CTEKOM TaKkXe MPUHSATO OTHOCUTH K KOMAaHJIaM C MHJEKCHOM
aJpecanuen.

32 PULA
37 PSHB

DT KOMaH/Ibl UCTIOJIB3YIOT UHOEKCHYIO adpecayuto 6e3 cMeueHusl.

Omnocumensnasn aopecayus VCTIOIb3yETCs B KOMaHAaxX Nepeaadyn yIpaBIeHuUsI.
[Ipu 3TOM a0OCONIOTHBIN aJpec Mepexoaa BBIYUCIAETCS MyTEM CIOXKEHHS COACpPKU-
MOTO TPOTPAMMHOIO CYETYMKA CO CMEMHICHHEM, MPEACTaBISIONIM COOOM
8-pa3psaHOe 3HaKOBOE 4Mc0. TakuMm 00pa3oM, UCTIONB3YSl OTHOCUTEIBHYIO aJipeca-
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LU0 MOXXHO OCYIIECTBHUTH IIEPEXOJ Ha aJpec, Jexalmuu B rnpenenax or —128 no
+1277, OTHOCHUTENBHO aJpeca CIEAYIUIEro 32 KOMaHA0M nepexoaa.

8D 00 BSR *+§2
24 FF BCC *-125

3aMeTuM, 9TO JUIS HATJSITHOCTH 371eCh MCTOIh30BaH CUMBOII «3Be3m0ukay ('*'), koro-
pBIi 3aMeHsIeTCsl acceMOJIepoM Ha aJpec TeKyIied KoMmaHIbl. [IporpamMmbl, UCHOIb-
3YIOIUE TOJBKO OTHOCUTEIBHYIO U HESBHYIO aJpecaluio, MPUHITO HA3BIBATh HO3U-
YUOHHO-HE3ABUCUMBIMU NPOSPAMMAMU. DTO OOBSICHACTCS TEM, YTO MPH IepeMelie-
HUU KOJIa U3 OJTHOM 00JIaCTH MaMsTH B JPYTYI0 pab0TOCIIOCOOHOCTH MPOTPaMMBbI CO-
XpaHseTCs.

1.2. KomaHabl nepecbUIKU JAHHBIX
[IpocTelimuMu KoMaHJaMU SIBJISIFOTCSI KOMaHJbl MEPEChUIKM MaHHBIX. CHHUCOK

ATUX KOMaH/ MpuBejeH B Tabi. 1.2. PaccMoTpuM KaKayro U3 KOMaH MOoJapoOHee Ha
MPOCTBIX MIPUMEpaX.

Tabmuma 1.2

KomaHpl nepechblIKy TaHHBIX
TSTA CLRA TAB PSHA
TSTB CLRB TBA PULA
TST* CLR* TAP PSHB
LDAA** STAA*** TPA PULB
LDAB** STAB*** TSX PSHX
LDD** STD*** TXS PULX
LDX** STX*#* TSY PSHY
LDY** STY *** TYS PULY

LDS** STS*#* XGDX

XGDY

Ilpumeuanus:

* — KOMaH1bl, UCTIOJIb3YIOIINE PACIIMPEHHYIO U UHJIEKCHYIO aJpecaluio;
% — KOMaH/bl, UCIIOJIb3YIOLME HEMOCPEACTBEHHYIO, MPSMYIO, PACIIMPEHHYIO U UH-
JEKCHYIO aJpecaluio;
H* — KOMaHBl, UCTIONb3YIOIINE IPSIMYIO, PACIIMPEHHYIO U MHJIEKCHYIO aJpecaluio.
TSTA, TSTB, TST (opr)
Komanast TSTA, TSTB u TST cayxar s ycra-
S X HI N Z V C yopku perucrpa craryca B COOTBETCTBHH C COIEPIKH-
Ll-[-[-[?]2]0]0] MBIM peructpa A, B wnmm  g4enku  nmamsaTu
LDAA (opr), LDAB (opr), COOTBETCTBEHHO. Jlajmee pe3ynbTaT MOXET OBbITh
LDD (opr). LDS (opr), UCIIOJIb30BaH B KOMaHZaxX YCJIOBHOIO IEpexoja.
LDX (opr), LDY (opr) 3anecure B peructp A 3Hadenue $00 u BHIIONHUTE B
nomarosom pexume komaHny ISTA. Teneps
S X HI NZ V C pnocMOTpUTe Ha COAEPKUMOE pErucrpa craryca:
[-1-1-1-1?21?210]-] nomxen Goith ycranosmen daar Hyis (Z) U cOPOLICHBI
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¢mar orpunarensHoro pesynprata (M), nepenoca (C) u nepenonuenus (V). [Ipoe-
JUTE MOJOOHBINM OMBIT MPU JPYTHX 3HAYEHUSX perucrtpa A, oOpainas BHUMaHHE Ha
pa3IUYHOE COCTOSIHUE PErucTpa craryca.

PaccMoTpuM KOMaHIbI 3arpy3KH B PETUCTP COJEPIKUMOTO SYCUKH MaMATHU:

org $8000

ldab $56 ; 3arpy3uTh B peructp B comepxumoce siueiiku $56,
; UCIIOJIb3YSI MPSMYIO aJpECaINio

Idy  $c800 ; 3arpy3uTh B peructp Y JaHHbIE, PACIOI0KEHHBIE 10 apecy
; $c800 (mpenpraynryro KoMaHIy)

ldx  #$1100 ; YCTaHOBUTB PETUCTP X

ldaa $03.,x ; CYUTaTh HH(POPMAIIHIO

CLRA, CLRB, CLR (opr) PaboTta koMaHJ OYUCTKH peructpoB A u B u sueliku
NaMsITH MOXET ObITh MPOUJUTIOCTPUPOBAHA HA MPUMEPE

S X HI NZVC CJIeIyIOLIEN IPOCTOM NPOrpaMMBbl:

-[-[-[-fof1fofo]

org $8000

clrb ; OYUCTHUTH peructp B
ldx  #$1100 ; YCTAHOBUTH PETUCTP X
clr  $04.x ; OUYUCTUTH

STAA (opr), STAB (opr), Tenepr paccmoTpuMm paboOTy KOMaHA MOIUGDHUKAIIUH

STD (opr), STS (opr), g4eeKk mamaTd. J{Jas 5TOro BBENEM CIEAYIOIIYIO IIPO-
STX (opr), STY (opr)

rpamMmy:

S XHI NZV C
[-1-f-T-T2f2]0]-|
org $8000
Idd  #$AAS5 ycTaHOBHTH B peructpe D 3nauenue $AASS
Idx  #$1100 ; YCTaHOBHTB peructp X
clr  $04.x ; OUYUCTUTH
staa  $04,x ; 3aImcaTh
stab  $04,x ; 3ammcarh
ldaa $03,x ; CUMTATh UHPOPMAIIHIO
staa  $04,x ; 3aImcaTh

B pesynbrare BoinmonHeHus koMmaHnel TAB 3HaueHue akkymynsaropa A Oyner
npucBoeHo akkymyistopy B. Komanma TBA umeeT mpoTHBOIONIOXKHBINA 3PQEKT.
Crnenyer OTMETUTh, YTO PETUCTP CTaTyca MPUHUMAET COCTOSHHE, MOAOOHOE BBIMOJI-
nenmio komaug STAA, STAB.

Komanga TPA ocywmectBisier nepeHoc conepxumoro peructpa CCR B akkymy-
asTop A. D10 ynoOHO, €Ciy Mocie BhIIOJHEHUS KaKoH-I100 moANporpaMMbl HEOO-
XOJIMMO COXPaHUTh COCTOSIHUE perucrpa craryca (cM. Takxe TAP).
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TAB, TBA ['pynma komaH paboOThl C PETUCTPOM CTEKa UMEET

OTHY OCOOCHHOCTB: TMpPH TEPEHOCe 4YHCIa W3
S XHI NZVC

CT-T-T-T212T0]-1 MHJEKCHOI'O PErucTpa pErucTp CTeKa II0Jy4YaeT Ha

—— CAMHMILy MEHbIIee 3HaueHue, Mnpu  oOpaTHOU
TPA, TSX, TSY, TXS, IIEPECBUIKE MPOUCXOANUT YBEIUYCHUE HMHIAECKCHOI'O pe-
TYS, XGDX, XGDY ructpa. PaccMoTpuM 3TH KOMaH[bl TOIpoOHEe:

S XHI NZV C org $8000

-l-1-1-0-1-1-1-1 1dx #$220 ; 3aHecTH B peructp X aapec $220
xgdx ; OOMEH COJIeP>KUMOr0 perucTpoB X u D
clrb ; OYMCTUTh MIIAIINKI OalT peructpa D
xgdx ; X=25$200
txs ; SP=S§1ff
tsy ; Y =8200

OOMeH collep>KMMOr0 MHAEKCHOTO peructpa v peructpa D, kak mpaBuio, uc-
MOJIb3yeTCs MPU apu(PMETUUECKUX orepanusx (Tak Kak apupMeTUUeCKHe KOMAaH]Ibl
paboTsl ¢ peructpoM D Gosiee pa3BUTHI) WM B Cilydae HEOOXOIUMOCTH 8-pa3psIHOTO
JOCTYIA K COACP>KUMOMY MHAEKCHOTO PETUCTPA, YTO MOXKET OBITh IMOJIE3HO, HAIPH-
Mep, JIJIsl OpraHu3aluy KoJiblieBoro Oydepa.

TAP Komanma TAP ocCyiiecTBiIsSIET MEPEHOC 3HAYCHUS
peructpa A B COOTBETCTBYIOIIME OHWTHI PETHCTpA
L2222 ]7] craryca CCR. Ilpu sTOoM coaepxKumMoe peructTpa A
T amavemie MoKeT Gorms mave-  OCTaeTcst  HemsMeHHbIM. @mar X, chyKaimuid Uit
HCHO TObKO 13 1 B 0. MackupoBanus npepeiBaHuss  XIRQ, B pesynbrare
BBITIOJTHEHUS 3TON KOMaHIbI MOXET OBITh COpOIICH, HO OH HE MOXET OBITH yCTa-
HOBJICH, €CJIU JIO BBITIOJIHEHUSI KOMaH B! (hyiar ObUT COPOIIICH.

S XHI NZV C

org  $8000
ldaa #$47 ; 3aHECTH B PETUCTP A HOBOE COJIEPKMMOE PErrCTpa craTyca
tap ; YCTaHOBUTH HOBOE 3HAYCHHE PETUCTpPA CTaTyca: 3aMEThTE,

; yT0 (psar X He OyAeT yCTaHOBJIEH

KoManael paboThl CO CTEKOM, Kak MPaBUIIO, UCIIONB3YIOTCA B MOANPOrpaMMmax
JUISl TOTO, YTOOBI COXPAHUTh 3HAYEHHE OJJHOTO WIIH 00Jiee PErucTpOB.
AnroputMm padotsl komans PSH takos:
PSHA, PSHB, PSHX, 1) B siueiiky namsiTu, Ha KOTOPYIO YKa3bIBacT PErUCTp
PSHY, PULA, PULB, SP, 3anuceiBaeTcs (Miaammii) 6alT perucTpa-onepana;
PULX, PULY 2) 3HadeHue perucrpa SP ymensinaercs Ha 1, ykassl-
Bas Ha CJIEYIOLIYI0 CBOOOJHYIO SIYEKY B 00JIaCTH CTe-
S XHI NZV C xka;
1-1-[-T-[-0-1-1 3) B ciydae 2-0alTHOTO oOrmepaHaa TOCIeI0BATEb-
HOCTb (1-2) moBTOpsIETCSI CO CTapIIMM OaliTOM omepaHja.
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Komanas! rpynnsl PUL BRIMONHSIOT HaHHYIO TOCIEAO0BATEIHHOCTS B 00paTHOM
NOPSIAKE, YBEINYUBAs 3HaUCHUE perucrpa SP.

Crnenyrolasi nmporpaMMa J€MOHCTPUPYET, KaKUM 00pa3oM MOKHO COXPaHUTh
HEU3MEHHBIMU Bce BHyTpeHHUEe peructpel OOBM (pexkomeHayercst Takxke 00paTUTh
BHMMAaHUE Ha COJEPKUMOE CTEKA):

org $8000

psha ; IOCIIEIOBATENIbHO coXpaHsieM peructpsl B creke: A, B, X, Y, CCR
pshb

pshx

pshy

tpa

psha

ldaa #$20 ; BBIIONHSIEM KaKWe-TUOO NEHCTBUSI, B PEe3yJIbTaTe KOTOPBIX H3MECHSETCS
Idx $12 ; comepx)umoe perucTpon

Idy $1103

clrb

xgdy

pula ; BoccTtanaBnuBaeM peructpel: CCR, Y, X, B, A

tap

puly

pulx

pulb

pula

1.3. KoHTpO/IBHBIE BONIPOCHI

1. Kakue meTonpl agpecanyii BaM M3BeCTHBI? JlaiiTe KpaTKyro XapakTEepUCTHKY
KaXKJI0TO U3 HUX.

2. Kakue mMeroasl agpecamnuyi MOTYT OBITh MCIOJIb30BaHbl B KomaHmax LDAA,
STAA?

3. Ha xakue daru BiauseT BIoJHeHHEe KoMaH bl TSTA?

4. Kak popmupyercs aOCONIOTHBIN aapec Mepexo/ia B KOMaH/1ax, NCTIOIb3YOIINX

VHJICKCHYIO aJIpeCcaiuio?
5. YKaxuTe Ha HETOYHOCTH (€CJIM OHU €CTh) B HAITUCAHUU KOMAHI:

ldaa #20
staa #$50
ldab #$500
tax

xgdy

6. Kakue 13 u3yueHHbIX B JaHHOM pa3jielie KOMaH/ BIUSIOT Ha COAEPKUMOE pe-
ructpa SP?

12



7. YTo Takoe NO3MUMOHHO-HE3aBUCHUMAs Iporpamma’?
8. Kakue MeTo/1bl aipecaliiy UCHOJIb3YIOT IPUBEACHHBIE HUKE KOMaH/IbI:
ldaa #20
staa $20
psha
coma
pulb
9.KakoBo 3HaueHue peructpoB X u D B pe3ynbTare BHIITOIHEHUS POrPaMMBbl:
ldaa #30
1dx #$4020
tab
psha
psha
xgdx
pulx
10. Kakue ocobennoctn nmeet komanaa TAP?
11. Kakoe npumenenue Haxoaut komanjga XGDX?
12. KakoBo 3HaueHue perucrpa SP B pe3yibTaTe BBINOJHEHUS (PparMeHTa Mpo-

rpamMMBI:

1dx #$200
txs
pshx
pula
13. Kak ¢opmupyercst abCOMOTHBIN aapec Mepexoaa B KOMaHIax, UCIOJIb3YIO-

IIMX OTHOCUTEJILHYIO aipecaliuio?

14. Kakas norudeckasi omuOKa JOMyIeHa MPU HAMMCAaHUU JTaHHOTO (pparmeHTa

IPOrPaMMBI:
ldx #$20
pula
ldaa 0,x
staa 5.x
ldaa 3.X
staa $22
psha

15. KakoBo 3HaueHHE perucTpa Y B Pe3ysIbTaTe BHITOJHCHUS IPOTPaMMBbI:

ldx #$4644
stx $20
ldaa #$20
tab
std $21
1dy $20

13



2. APUOMETNHYECKHUE KOMAH/bI

2.1. Apudpmernyeckre KOMaHIAbI

Cnucok apudmMeTH4ecKuX KoMaH npuBeseH B Tao. 2.1.

Tabmuma 2.1
ApudmMeTnyeckre KOMaH bl

INCA DECA | NEGA | CMPA* | SUBA* | ADDA* | ADCA* | DAA
INCB DECB | NEGB | CMPB* | SUBB* | ADDB* | ADCB* | MUL
INC** | DEC** | NEG** | CPD* | SUBD* | ADDD*

INX DEX CPX* | SBCA* ABA FDIV

INY DEY CPY* | SBCB* ABX

INS DES CBA SBA ABY IDIV

lpumeuanus:

* — KOMaHJIbl, UCTIONB3YIOIIUE HEMOCPEACTBEHHYIO, MPAMYI0, PACIIMPEHHYIO U HH-
JIEKCHYIO aJipecaliuio;
** — KOMaH/Ibl, UCIIOJIB3YIOIIUE PACIIUPEHHYIO U MHACKCHYIO aJpecaluio.

[IpuBenemM mpuMepsl UCIOJIB30BAHUSI ITUX KOMAH/]I
B MOPSIIKE YBEJIIMYEHUS CJI0KHOCTH.

Komanabsl WMHKpeMEHTa M JE€KpEeMEHTa SBISIOTCS
MPOCTEUITUMU APUPMETUISCKUMH OTIEPAUSIMU U CITY-
AT COOTBETCTBEHHO /ISl YBEJIWYEHUS] U YMEHbBIIECHUS
Ha equHuIly 3HadeHus peructpa OOBM winu sueiiku
aMsITH.

B 3aBHCHMOCTH OT THIIa ONEPaH/IA 3HAYEHHE PEru-
CTpa CTaTyca IOCJIE€ BBINOJHEHUS KOMaHJ MOXET IMpH-
HUMaTh pa3nuuHble 3HaueHus. [lpu pabore ¢
8-pa3psAHBIM ONEpPaHI0OM KOMAaH]Ibl HHKPEMEHTA U JIeK-
peMeHTa BIUSIOT Ha (pJiaru OTpULATEIBHOTO pe3yJibTaTa
lf"lf(l {{ﬁ |1-\T| Qzl‘_"l f:l (N), nayna (Z) u nepenonnenust (V). B cimydae eciu

- OTIepaH/IOM SIBJISIETCSl yKa3aTellb CTeKa, 3HAUCHUE PEeru-
CTpa cTaTyca ocTaercs Hem3MeHHbIM. [Ipu omepanusax ¢ MHAEKCHBIMH PErUCTPAMHU
KOMaH/Ibl THKPEMEHTA U JIEKPEMEHTA BIUAIOT TOJIbKO Ha (ar Hyis (Z).

Kaxk npasuno, komanael INC u DEC ucnonb3yrores Ajisi OpraHA3alyy [UKIIOB.
Tot ¢axr, yTo 3TH KOMaHABl HE U3MEHSIOT (hIar MepeHoca, UCIOIb3yeTCs PH apud-
METHUYECKUX OTEepaIusix HaJ MHOTOOAWTHBIMHU YHCIIAMH.

Crneayroomuii MpocTol MpUMeEpP WLTIOCTPUPYET pabOTy 3TUX KOMaH/:

INCA, INCB, INC (opr)
DECA, DECB, DEC (opr)

S XHI NZVC

l-1-[-T2 02 ]2 ]|

INS, DES

S XHI NZVC

INX, INY, DEX, DEY

org $8000
ldaa #$10 ; MIOMECTHTD B peructp A 3Hadenue $10
inca ; YBEJIUYUTH Ha |
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tab ; IOMECTUTH B peructp B

decb ; yMeHbIIuTh B Ha 1

std  $10 ; COXpaHUTh peructpel A u B B stueiikax $10 u $11

ldx $10 ; 3arpy3uTh B PeTUCTp X

inx ; HHKPEMEHTHPOBATH PErucTp X

des ; yKa3zaTelsi CTeKa
NEGA, NEGB, Komanna NEG 3amernaer omepan;i €ro JBOWYHBIM
NEG (opr) JONOJHEHHEM. JIpyrMMHU CJIOBAMHM MOKHO CKa3aTh, 4TO

pe3yabTaTOM OIlEpaLy SBJISETCS N3MEHEHUE 3HAKA YKC-
S XHI NZVC
BEEEEAREa Ja, IPEJCTaBIECHHOIO B IONOJIHUTEIBHOM KOJE.
— [IponeMOHCTpUPYEM Ha  TOPUMEPE  IMYJISALHIO
xoManbpl INC uepe3 NEG u DEC:

org $8000

nega ; I3MEHUTH 3HAK YHCIIa

deca ; YBEITMYUTH Ha 1

nega ; I3MEHUTH 3HAK YHCIia
CMPA (opr), CMPB (opr), Koman bl CpaBHEHU HUCHOJIL3YIOTCS Ipu
CPX (opr), CPY (opr), CpaBHEHHMH 3HAYCHHUS PErHCTPa CO 3HAUYCHUEM SUYCHKH
CPD (opr), CBA naMsiaTH Wik peructpa. DaKTUYECKH MPOUCXOAUT

S X HI N7z Vv ¢ onepauusi BblMUTaHUS AYEUKU MaMATH, YKa3aHHOU B
|_ |_ |_ |_ |9 |9 |9 |9 | Ka4CCTBC OIICpaHldad, HWJIN PCrucrpa B (B clIydac
koMaHasl CBA) u3 cootBerctBytomero peructpa MK.
Komanzp!l He OKa3bIBaIOT BIMSHUA HA ONEPAHJIBI, U3MEHSETCS JIMIIb PETUCTP CTATyCa.
B nanbHelinem pe3ynbpTat 00bIYHO HCTIONB3YETCS KOMaHAAMH MEPeX0/a.

org $8000
ldaa #$10 ; MHULIMAJIM3alus peructpoB A u B
ldab  #$50
cba ; CpaBHEHHE peructpoB A u B
stab $01
cmpb $01 ; CPAaBHEHHE CcoAepKUMOTro peructpa B ¢ sueiikoii $01
ABA, [Ipy BBINOJHEHUH KOMAHJ CJIOKEHHS MPOUCXOJIUT

ADCA (opr), ADCB (opr), CYMMHPOBAaHHUE COIEPKUMOI'0 PETUCTPA-IIPUEMHUKA C

ADDA (opr), ADDB (opr)  HemocpeACTBEHHO 3aJaHHBIM 3HAYEHHEM, SUCHKOM ma-

MATH WM apyruMm peructpom. B komanmax ADC k

| ? | ?il 9H| f | I;Il "Z| ¥| ch pe3ynbTaTy AOIMOJHUTENBHO NPUOABISIETCA 3HAYCHHUE

¢ara mepenoca. Pe3yibpTar clioXXeHHUs aKKyMyJISATOPOB

koMmaHaoi ABA 3aHOcHTCS B peructp A, pe3yipTar CloXKeHus perucrtpa B ¢ uH-
JEKCHBIM PETUCTPOM — B COOTBETCTBYIOLIUN MHIEKCHBIN PETUCTP.

[Ipy BBINOTHEHUM KOMAHJ BBIYMTAHMS MPOUCXOAUT BBIYUTAHUE M3 PETUCTpPA-

15




IpUEMHHUKa BTOpOro onepanaa (B ciaydae SBA mpoucxoaut BeluMTaHHE perucrtpa B
ADDD (opr), SUBD (opr), u3 peructpa A). Komanael SBC 10n0JHUTENBHO BBIUU-

SBA, TAOT W3 pErucTpa-npueMHUKa 3HadYeHue Quiara mepe-
SBCA (opr), SBCB (opr),  HOcCa.

SUBA (opr), SUBB (opr) Komanzapl, yuuthiBaromue ¢Giar mepeHoca, Kak
ABX, ABY [IPaBUJIO, HCHOJB3YIOTCA [pU  omepamusax  Haj

MHOTO0AMTHBIMU YnciiaMu. Huke MPUBOAUTCS IPUMED
S X HI N Z V C CIOKCHUs ¥ BBIYHTAHUS JBYX 3-0alTHBIX dHCE,
[-T-T-T-T-T-T-T- | pacnonoxennsix B sdeiikax $0..$2 n $3..85

COOTBETCTBEHHO.
org $8000

ldx #01

ldd 0,x ; CIIOJKEHHE MIAIIINX 2-X 0alTOB
addd 3.x

std  0,x

dex ; Iepexo]l K 3-my OalTy

ldaa 0,x

adca 3,x ; CIIOKCHHE C YIETOM TepeHoca

staa 0,x ; 3aIUCHIBAEM PE3yJIbTaT

ldx #8352

ldaa 0,x ; BBIUUTAHHE C UCIIOJIb30BaHneM SBA
ldab 3.,x

sba

dex ; TIEPEXOJl K CIeAyoIIeMy 0anTy

ldaa 0,x

sbca 3.,x

staa 0,x

dex ; IEPEX0/1 K MociegHeMy OaiTy

ldaa 0,x

sbca 3,x

staa 0,x ; pe3yJIbTaT MOJIy4YeH, 3a1ChIBAEM MOCIEAHUN OalT

JIBOMYHO-/IeCATUUHAsT KOPPEKLMS TToce cioxenus komanaamu ABA, ADDA u
ADCA o0ecrnieuriBaeT CyMMHpPOBaHHE JIBYX YHCEJ, NMPEACTABICHHBIX B JIBOMYHO-
necatuaHoM (opmare. Ilpu a3Tom irar mepeHoca HUCTIONB3yeTCsl B KaU€CTBE CTapIlle-
ro Oura, ooecreunBas MOJIydeHHE KOPPEKTHOTO ABOMIHO-/ICCITUIHOTO 3HAUYCHHMS.

DAA daktnyeckn xomanma DAA nociae KoMaHn
CJIO)KCHHMS ICHCTBYET CIACAYIOITUM 00pa3oM:
S XHI N Z V C 1) ecnucolepxuMoe MIIaJIIIEH TETPaJIbl aKKyMyJIsITOpa
- 1-1-1-12[?21?[?] Gompmre 9 mnm dmar momynmepenoca H ycTaHOBiIeH B
"-3HAYCHHC HC OTPE/CICHO «1», TO K akKyMyJIATOpY A0OABIsAETCSA YUCIO 6;
2) ecnau coAep KMMOE CTapliel TeTpajbl aKKyMyJIsITOpa CTajo mociie 3Toro oosuee 9
WJIM YCTAHOBJIEH (iiar mepeHoca, To YUCio 6 100aBiseTcs U K cTapuied TeTpajae ak-
KyMYJISITOpAa.
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org  $8000

ldaa #$99 ; 99 B IBOMYHO-IECATHIHOM KOJIE
ldab #$20
aba ; pe3yibTar paBeH B9
daa ; KOPPEKIIHS 0 JBOMYHO-AecATHYHOro 3HadeHus: C =1, A =$19
tab
ldaa #0 ; MCIOJIb30BaHMeE clra He J0mycTumMo, T.K. OyaeT coporieH diar
; TIEpeHoca

adca #0 ; D=3%0119

MUL KoMaHnna yMHOXEHUS TMPOU3BOIUT OE33HAKOBOE

YMHOXEHUE  JBYX  4YMCEl, IPEACTaBICHHBIX B

S X HI N Z V C g paspanuelx akkyMynsaropax. Pe3ynbraT noMeraercs B
l-l-0-1-1-1-17] 16-paspsannsiii akkymyssatop D. ®mar nepenoca npu
TOM YCTaHAaBJIMBAETCS TaKUM OOpa3oM, 4TO NpH BbinoJHEHUH KomaHasl ADCA #0
IIPOUCXOIUT OKPYTJIEHUE cTapiiero oainra.

org $8000

ldaa #$10

ldab #$68

mul ; $10 * $68 = $0680
adca #0 : A=87

IDIV Komanga IDIV  nmpou3BoguT  LETOYHCIEHHOE
neneHne akkymyssaropa D Ha mHaekcHslid peructp X.
| ? | ?(l {'Il f | {\I| ?Z | §| "C| [Tocne BeITONHEHNA B perucTp X 3aHOCUTCS YaCTHOE, a B
- —! peructp D — ocratok ot aenenus. [Ipu BBIIOTHEHUU KO-

Mauasl [IDIV neanmoe 0OBIYHO OOJIBIIE AETUTENS.
FDIV Komanga FDFV npowusBoaut omeparuio JpoOHOTO
neneHus tex ke apryMeHToB. Paxkruyecku FDIV moxer
| f" | 2(| {{| f | 1_\T| ?Z | ¥| "C| OBITH IIPECTABICH KaK yMHOKeHHe peructpa D Ha 2'° ¢
-1 MOCJIEAYIOIIUM BBINTOJIHEHUEM KOMaHAbl IDIV, mostomy
[P BBITIOJIHEHUH ATOM KOMaH/IbI JEIUTENh OOBIYHO OO0JIbIlIE AETMMOro. DTH JIBE KO-

MaH/Ibl OYE€Hb PEJIKO UCIOJIb3YIOTCS Ha IPAKTHKE.

org  $8000

ldd #1020 . D=1020 ($3fc)

ldx  #512 . X =512 ($200)

idiv . D=1($1), X=508 ($1fc)
fdiv . D=129($81), X =4 ($4)
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2.2. KoHTpoOJbHBIE BONPOCHI

1. Kakue koMaHAbI CIIOKEHUS BHI 3HAaeTE?

2. Kakue meToasl aapecanuu Ucnoiab3yoT komanasl ABA, ADDA, ABY?

3. Kakue komaH 1bl BBIYUTAHUSI BaM U3BECTHBI?

4. Kakum 00pa3oM UCTIONB3YyEeTCsl OUT MepeHoca B orepalui BbIYUTaHus ?

5. Hax xakumu onepaniaMu MOTYT BbIIOJTHATECA KoMaHAbsl INC, DEC?

6. O0bpgacHuTE OoTiIMYMeE B BeInoiHeHnn komaux ADD u ADC.

7. ' ne pacnionaratotcsi pe3yiabTaThl KoManasl FDIV u uto onu co0oit npeacras-
JSHOT?

8. UTo MOXKET CIIy>KUTh onepanioM komanasl ADCA?

9. Kakoii ¢nar ycraHaBiMBaeTcs, €Ciy pe3yJbTaT ONEpPALUU CIOXKEHHS MPEBbI-
maet $FF?

10. OOBsAcHUTE, 10 KAKOMY MPUHLUITY YCTaHABIUBAKOTCS (haru nepeHoca, Hymas
u nepenoigHeHust B peructpe craryca CCR mnpu BhIMoSHEHUN apuPMETHYECKUX KO-
MaH/l CJI0KEHUS U BIYUTAHMUS.

11. OOBsicHuTE TOTUKY pabOThl KOMaH/J CIOXEHUS/BBIYUTAHUSL C YUYETOM Mepe-
HOca/3aéma rpu 00paboTKe MHOTOOAHTOBBIX YHCEIL.

12. O0BscHUTE JIOTUKY pabOThl KoMaH bl DAA.

13. YUem orinnuarorcsa xomagasl FDIV u IDIV?
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3. JOTHYECKHUE KOMAH/bI. KOMAH/IbI PABOTbI
C BUTOBBIMH TOJISIMUA. KOMAH/BI CIBUT'OB

3.1. Jlornyeckue KOMaH/bI

Jlornueckre KOMaH Ipl BKJIFOYAIOT B ce0s JCHCTBUsI OyJIeBOM alreOpsl HAJl aKKY-
MYJIATOPOM WK B ciiydae komanabl COM Han a4eiikoil maMsiTd, 3aJaHHOW MpH TO-
MOIIY paclIMpEeHHON WK nHAeKcHOU anpecanuu. Komanasl BITA u BITB no npus-
iy paboTsl cxoxu ¢ koManaamMu ANDA u ANDB, HO He UBMEHSIOT COACPKHUMOTO
akkymyJssitopa (cpasaute CMPA u SUBA). Komanaer npuBenens! B Tab. 3.1.

Ta6muma 3.1
Jlornueckne KOMaHbI
COMA ANDA BITA ORAA EORA
COMB ANDB BITB ORAB EORB
COM
COMA, COMB, OOBIYHO JTIOTUYECKHE KOMAaH]Ibl MCIOJIb3YIOTCS IS
COM (opr) BBIOOPOYHON YCTAaHOBKU, OOHYJIEHUS, IOTOJHEHHUS H

S XHI NZVC

l-T-[-T2]2fof1]

ANDA (opr), ANDB (opr),
BITA (opr), BITB (opr),
ORAA (opr), ORAB (opr),
EORA (opr), EORB (opr)

S XHI NZVCZC

[-1-1-[-f2[2]o]-]

org $8000

ldaa $1f03

ldab $1104

andb #%01111110
oraa #%01111110
coma

eora #%10000000
aba

staa $1104

TECTUPOBAHUSI OUT, YTO YACTO MCIIOIB3YETCs MPHU pado-
Te ¢ mnepudepuitnpiMu  yctporictBamu. Clienyromuii
MIPUMEDP MOKA3bIBAET, KAKUM 00pa30M MOXKHO MEPEHECTH
colepKUMoe cTapiiero u miaamero out mopra C B
crapmid W Miaamuid Ooutel moptra B. Ilpu sTom
miaamuid Out mopra C TEpeHOCHUTCS C WHBEPCUEH.
(ITporpaMmma Hammcana TakuM — 00pa3oM, YTOOBI
3aJICUCTBOBATh ~MAKCUMAJIBHOE YHCJIO JIOTUYECKUX
KOMAaH/I, HO HE ONITUMHU3UPOBAHA HA CKOPOCTH BBIIIOJIHE-
HUSAL. )

cuuTath coctosinue nopra C

CUMTATh COCTOsIHUE TopTa B

BBIJICJIUTh HEU3MEHHYIO YacTh

YCTaHOBUTH BCE HEMCIOJIb3yeMble OUTHI B «1»
MHBEPTUPOBATH 3HAUCHUE aKKyMYJISITOpa
WHBEPTUPOBATh 3HAYCHUE CTapIlIero Oura
COBMECTHUTH PE3yJIbTaT (3aMETHTE, UTO MBI
3a071aTOBPEMEHHO MAaCKHPOBAIN HEUCTIONb3YEeMbIe
OUTBI, YTOOBI CEHYaC COBMECTHUTH JIBA YHUCIIA TIPOCTHIM
CYMMHUPOBAHHEM )

BBIBECTH PE3yJIbTaT
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3.2. Komanabl padoThl ¢ OUTOBBIMU MOJISIMH

KoMmaHn bl paGoThl ¢ OUTOBBIMU MOJISIMU MO3BOJIIIOT U3MEHSTh YKa3aHHbIE OUTHI
npueMHuKa (sueiiku namsatu win peructpa craryca CCR), octaBisisi He3aaelHCTBO-
BaHHbIE OUTHI HETPOHYThIMHU. CIIMCOK KOMaH/ MpUBEJIEH B Ta0d. 3.2.

Tabmuma 3.2
KomaH 161 paboThl ¢ OMTOBBIMHU TTOJISIMH
SEC SEI SEV BSET*
CLC CLI CLV BCLR*

lpumeuanue.
* — KOMaH/Ibl, UICIIOJIb3YIOIINE TPSIMYIO MJIM UHIEKCHYIO aJipecallyio B KauecTBe Iep-
BOT'O ITapaMeTpa U HEMOCPEICTBEHHYIO — B KAUe€CTBE BTOPOTO.

KomaH b1, mpecTaBieHHbIE B IEPBBIX TPEX CTOJIONAX TabIUIIbI, YCTAHABIUBAIOT
(SE?) wnmu copaceiBatoT (CL?) otnenbHbie ¢iiaru B perucTpe craTyca, Ha KOTOPBIC
yKa3bIBaeT TPEThs OykBa B MHEMOHUKe KoMaHwl (C — dar neperoca, I — mackupo-
BaHUE MpepbIBaHui, V — ¢uiar mepenosHeHus).

[IpuBenem mpocTol mpuUMep, MOKA3BIBAIONIUN OAMH W3 CIOCOOOB 3aHECCHUS
yucna 1 B akkyMyJsTop:

org $8000

clra ; OUMCTHTH aKKyMYJIATOP

sec ; YCTaHOBUTS (h1ar 1mepenoca
adca #0 ; IpUOABUTH €r0 K AKKyMYJISTOPY

B peanuzanuu oTinagunka uMeeTcsl OJHa 0COOEHHOCTh — €CJIH Tpacchupyemas Ko-
MaHJla 3alpellaeT NpephIBaHus, TO BBHIMOJHEHUE MPOTPAMMbI OYAET MPOJI0JIKATHCS
70 Te€X TOop, MOKa JUOO0 MpephiBaHUS HE OYIyT pa3pelieHbl, TU00 He MPOU30HIET
IIPEpPHIBAHUS 10 HETPABWJIBHOMY KOJY KOMaHJbl. B 4acCTHOCTH 3TO OTHOCHUTCS K KO-
mansiam SEI u SWI (3ta komanga Oyzier paccMoTpeHa B cieayroniei riase). Takxe
CJIeIyeT OTMETHUTh, YTO €CJIM BBHITIOJHEHUE TTPOTPAMMBI 3aTSHETCS, TO OTJIATINK BHI-
JacT cooOl1eHre 00 UCTEUEHUH BPEMEHHU OXKUaHUS OTBETA.

[Toutn B Kaxmaoil mporpamme TpeOyeTcsi BOBMOKHOCTh MAHUIYJISILIUM OTJIEIb-
HBIMU OMTaMU siUeUKU maMaTH. Tak, OJIOK PErucTpoOB MpeCTaBiIsieT coOO0M 1Mo 00JIb-
I 4acTu OUTOBBIE TOJIS.

BCLR (opr), BSET (opr) Komaunsr BCLR u BVSET B KaudeCTBE HepBOFE)

ornepaHja TMOJYy4yalT SYeWKy MaMaTh, B KOTOPOU

S X HI N Z V C COOTBETCTBEHHO COpPAChIBAIOTCS WJIM YCTaHABIMBAIOTCS

[-[-|-[-1?2[?2]0]-]| Owurs, yKa3aHHbIC B MacKe, 3aJJaHHOW HEIOCPEICTBEHHO
BTOPBIM ITAPAMETPOM.

[TpuBenem npumep, IEMOHCTPUPYIOITHI pabOTy dTUX KOMAHI:
org $8000
ldx  #$1100 ; HACTPOUTH PETUcTp X
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bset 4,x,#$AA ; YCTaHOBUTH B «1» depe3 oauH OUT, OCTaBUB
; HE3a/IeCTBOBAHHBIC OUTHI B MPEKHEM COCTOSTHUH
belr  4,x,#$55 ; YCTaHOBUTH B «0» OCTaIbHbIE OUTHI

3.3. Komananl CABUTOB

Cnucok KOMaHJi CABUIOB MpeAcTaBieH B TaOn. 3.3. DTH KOMaHJIbI MO3BOJIAIOT
a/IpecoBaThCA K AKKYMYJISTOPY WIN STYEHKE MaMsITH.
KoMaH/pl cIBUTOB OOBIYHO MOAPA3ACISIOT HA TPU TPYIIIIBI:
e apudMeTUYECKUE CIABUTH;
® JIOTMYECKUE CIIBUTH;
® [UKJIMYECKHUE CIIBUTH.

Tabmura 3.3
Koman sl ciBuros

ASIA/ LSLA ASRA LSRA ROLA RORA
ASLB/LSLB LSRB

ASRB ROLB RORB
ASLD/LSLD ASR* LSRD ROL* ROR*
ASL*/ LSL* LSR*

Ilpumeuanue.

* KOMaH/IbI, UCITOJb3YIOIINC PACIIUPCHHYIO NN MHACKCHYIO aApCCaInlo.

ASLA, ASLB, ASL (opr), I[Mpr  apuMETHYECKOM  CHABHIE  IPOUCXOIMT
ASLD, ASRA, ASRB, COXpaHEHUE 3HaKa I[IEPBOHAYANBHOIO OIlepaHaa IIpu
ASR (opr) BBINOJIHCHNK caBura. [Ipu BeimomHeHud koMauiasl ASR

MPOUCXOJIUT PACIHIMPEHHE 3HAKOBOrO paspsaa. ITO

| ? | ?il {_Il f |£\I| "Z|¥| ch MO3BOJISIET chonmo%aTb KOMaHAy JJig JeJICHUs

———— 3HaKOBOro 4ucia Ha 2. OZHAKO JJIsI HEYETHBIX YHCEI

JIeJICHUE HE BCErja SIBIAECTCS KOPPEKTHBbIM (pa3HUIA B pe3yJIbTaTe€ MOXKET COCTaB-

75Tk 1). IIpu BBITIOTHEHWHU KOMaH[bl apu(METUYECKOrO CABUTA BIEBO BCSKUU pa3

IIpU CMEHE 3HAKOBOI0 OWTa ycTaHaBiuBaeTcs (uiar V, a ocBOOOIUBIIMECS Pa3psiibl

3anonHsoTes 0. Takum 00pa3om, CTAHOBUTCS BO3MOXKHBIM IMPU MOMOIIM KOMAaH]T

ASR HpoU3BOIUT 3HAKOBOE YMHOXKEHHUE Yicia Ha 2.

@uar mepeHoca yCTaHABIMBAETCS B COOTBETCTBHUU C OTOpAcChIBA€MbIM OHUTOM.

[TpuBenem npumep, IEMOHCTPUPYIOIINI pabOTy ITUX KOMAHI:

org  $8000

ldaa #%00101001

Idx  #$1f00

staa 4,x ; BBIBECTH COJIEPKUMOE aKKyMYJIsITOpa

asl 4x ; YMHOHTbB Ha JIBa

asl 4 ; €llIe pa3 YMHOXXUTb Ha JIBa (IIPOUCXOJUT MEPENOIHEHUE)
asr 4,x ; pa3eynuTh Ha ABa

asr 4,x ; pa3IesnuTh Ha ABa
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LSLA, LSLB, LSL (opr), Jlorr4eckre CIOBHIHM TIPOM3BOIAT CJBHUI COJEPIKH-

LSLD, LSRA, LSRB, MOT0 aKKyMyJIATOpa MW siuedku namsta BiaeBo (LSL)

LRSI, LL-sL b, wiu BrpaBo (LSR). Ilpu atom ocBoOoauBIIMECS pa3ps-

S X HI N 7Z V ¢ JAbl BCCraa 3anoHsI0TCS Hy MU, Komanns! rpynn ASL
[CT-T-]-[2]2]2]2] ¢ LSL BBITOJIHAIOT B TOYHOCTHA OJWHAKOBBIE JEUCTBUA U
UMEIOT OJIMHAKOBBIE KOJbI ONEpaldii, TOATOMY MOKAXEM
b otianune koMaua ASR ot komann LSR:

org $8000
ldaa #%10101010
staa  §$1{04 ; YCTAaHOBUTH B «1» "epe3 ouH OuT
asr  $1f04 ; apu(MeTHIeCKuil CABUT BIPABO:
asr  $1f04 ; CTapIuil OUT COXpaHSETCs
Isr  $1104 ; IOTHYECKHUM CIBUT:
Isr  $1f04 ; cTapiuii out 3anonnsercs «0»
ROLA,ROLB, ROL (opr), Komanapl  IMKIMYECKOTO  CABUTAa  TO3BOJSIOT

RORA,RORB, ROR (opr) OCYyLIECTBUTHL OII€PALMIO JIOTMYECKOTO CABUTa HaJ

MHOT00aUTHRIMU yuciaaMu. OTIMYHUE ITHX OMEparuil OT

S XHIT NZV C omnepanui JIOTUYECKOTO CABHUIa COCTOUT B TOM, YTO

L-l-[-[-[2[?f?[?] OCBOOOJIMBIIIMICS pa3psj 3aloJIHAETCS HE HyJeM, a

coctosiaueM (urara nmepenoca C. PaccMoTpuM npuMep MCIOJIB30BAHHS ITUX KOMaH/T
JUIs caBura 4-0aMTHOTO YKCIIa, paclooKeHHOTo B ssueikax 0 ... 3, BiIeBo:

org $8000
ldx #0

Isl 3.x
rol 2.x
rol 1x
rol 0

3.4. KoHTpO/IBbHBIE BONIPOCHI

1. KakoB pe3yapTatr BbIIOJHEHUS IPOrPaMMBbl
sec
clra
adda #0
2. Kakue MeTofpl aipecaliii IpUMEHUMbI K KOMaH]1aM [IUKJINYECKOro cABUra’?
3. Pacckaxute o komannax padbotsl ¢ butamu peructpa CCR.
4. Kaknrie 0cOOCHHOCTH pabOTHI C OTIAAUYUKOM CJIEAYET YUYUTHIBATh MPU OTIAIKE
IporpamMm, 3anpenaroinux npepbiBaHus?
5. B uem paznocts komang ASR u LSR?
6. MoxHo 1 ucnonp3oBatb komanay ROLA BmecTo komang ASLA, LSLA?
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7. Kakue norunyeckue KOMaH/abl Bbl 3HaeTe?
8. Kakum obOpazom peanmzyercst komanna ASRD (casur peructpa D Ha 1 Gaitt
BIIPaBo)?
9. Ha xakue rpynmbl MOKHO TTOAPA3AETUThH KOMAaHAbl CIBUTOB?
10. [JaitTe onpeneneHre KOMaH | JOTHY€CKOrO CABUTA.
11. Yem ornnuaerca komagna COM ot komauasl NEG?
12. Kakum o6pazoM MOXHO camyspoBath komanay COM, mosnb3ysck KoMaHaa-
MU, U3YUYECHHBIMH B JAHHOM paszzene?
13. Kakue napamerpsl umeeT komanjga BSET?
14. Yem orimnmuaercs komanga ORAA ot komauasl EORA?
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4. KOMAH/BI ITEPEJIAYU YIIPABJIEHUS.
CIHEMAJIBHBIE KOMAH/IbI

4.1. Komanabl nepeaaqyu ynpabJieHUs

Komanipl nepejaun yrpaBiaeHUs] MOKHO Pa3fesiuTh Ha 4 TpyMIbL:

e xomaH bl Oe3ycioBHOro nepexona (JMP, BRA, BRN, NOP);

e koMaHJbI paboTsl ¢ mognporpammamu (JSR, BSR, RTS);

e xoMaH bl ycsioBHoro nepexoqa (BEQ, BNE, BMI, BPL, BCS/BLO,
BCC/BHS, BVS, BVC, BGT, BGE, BLT, BLE, BLS, BHI, BRSET, BRCLR);

e KoMaH/IbI paboThl ¢ mpepbiBanusiMu (SWI, RTI).

Crircok KOMaH]l TIepe/iayu yrpaBJieHus npeacrasiieH B Tadi. 4.1. Bce komanabl
nepeayu yrnpaBlieHUs HE OKa3bIBAIOT BIUSHUS HAa COCTOSTHHE PErUCTpa CTaTyca.

Tabnuna 4.1
KoMmaHnpl mepejaun yrpaBiaeHus

JIMP* | BEQ** | BCS/BLO** | BOT** BLS** JSR#H#EH | QW HH*
BRA** | BNE** | BCC/BHS** | BGE** BHI** BSR** RTT***
BRN** | BMI** BVS#** BLT** | BRSET**** | RTS***
NOP*#* | BPL** BVC** BLE** | BRCLR****

lpumeuanus:
* — KOMaH1bl, UICIIOJIB3YIOIINE PACUIMPEHHYIO U HHJIEKCHYIO a/Ipecaluio;
% _ KOMaH/Ibl, UCIIOJIB3YIOIIUE OTHOCUTEIBHYIO aIpECaLIUIO;
k% _ KOMaH/IbI, UCTIOJB3YIOIIME HESIBHYIO aJIpECallHIo;
AAX _ KOMaHJIBI, UCTIONB3YIONIME CMEIIAaHHYIO aJpecaliio: MEpBbIA ONepaH]l HC-
[0JIb3YET JUOO0 MPSAMYI0, TMO0 MHACKCHYIO aJpecalnio, BTOPOl — OTHOCUTENbHYIO;
fedKk®E _ KOMaH[Ibl, UCHOJIB3YIOIIME MPSIMYIO, PACIIMPEHHYI0 M MHIEKCHYIO ajpeca-
U0,
Komannel 6e3ycnoenozo nepexooda ciyxar Jjisi iepe/iadyu yIpaBiIeHUs: JPyromy
JMP, BRA, BRN, NOP y4acTKy TMpOrpaMMbl HE3aBHCHUMO OT COCTOSIHMS
perucTpa craryca MUKPOKOHTPOJIJIEPA M COAECPKUMOTO
S X HI N Z V C sueek namaru. PaccMoTpum paboTy 3TuX KomaHa Oojee
[-]-1-]-]-]-]-]-] mompoGuo Ha ciaexyromem npumepe:

org $8000
ldab #$02 ; BbIOOpP BapuaHTa BETBICHUS POTPaMMBbI
ldx  #ways ; 3aHECTH B perucTp X aapec TaOIuLbl IEPEX0I0B
p0 I1dy 0x ; CUMTATh 3HAYEHHE B perucTp Y
jmp 0,y ; BBI3BATh MOJMPOrpaMMy IO aIpeCy, HAXOASIIEMYCsI B
; peructpe Y
pl  nop ; 3a7iepKKa B 2 TaKTa
Inx ; YBEJIMYUTH peructp X Ha 2 JiIs BBIOOpKU

; CJICAYIOIIETO ajpeca U3 TabIUIIbl IePEeX0/I0B
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bra p0 ; nepenty Ha MeTKy p0

p2 bra pl ; nepeiT Ha MeTKy pl
p3 b * ; 3a/iepKKa B 3 TakTa
ways fdb pl,p2,p3

Brinonute mporpammy B nomaroBoM pexkume. O0patutre BHUMaHHE, YTO KO-
MaHza «jmp 0,X» BBIMOJIHUTCS JIBa pa3a, MPU 3TOM B IIEPBOM CiIydae rnepexoj OyaeT
OCYILIECTBJIEH HA METKY p2, @ BO BTOPOM — p3.

JSR, BSR, RTS Komanow pabomel ¢ noonpozpammamu 1o3BOJSIOT
BBIJICJIATE YacTO MCIOIb3YEMYIO IIOCJIENOBATEIBHOCTD
S X HI NZV C rjeiicreuii B noguporpamMmy. Ilpu mepexome K IOMIPO-
[-L-{-T-1-0-1-1-] rpamMme (JSR, BSR) B creke coxpansieTcst ajpec clie-
TYFOIIeH 3a TeKymeld koManabl u peructp PC usMmensieTcs mo npaBmiaM KoMaH 6e3-
ycioBHOTO nepexona. [Ipu Beixone n3 nognporpammsel 1o komanae RTS npoucxoaut
BbIOOpKa M3 CcTeKa ajapeca Bo3BpaTa. PaboTy 3THX KOMaHI MOKHO MPOCIEAUTH Ha
IpUMepe MporpaMMel, pasmeniaronieil aapec csoeit Bropoid komanel B ASCII dop-
mare B siuerikax $0 ... 3:

org $8000
bsr pl ; nepexoj Ha CIeAYIONIYI0 KOMaHIy

pl pulx ; noJry4uTh B peructp X axapec pl ($8002)
xgdx pacnucath aapec B popmate ASCII
Idy #0 B siueiikax $0 ... $3
bsr  bin2ascii BBI3BATH MOAIIPOTPAMMY, COXPaHSIIOUTYIO

peructp A B hpopmare ASCII B siaeiikax
(), (y+1)

tba nepenucars peructp B B peructp A
ny U pacmucath ero B siueiikax $2, $3
iny
bsr  bin2ascii
bra *

bin2ascii  pshb COXpaHUTh B CTEKe peructp B
tab CKOITUPOBATh B HETO peructp A
Isra BBIICJIUTH B A CTapuIyIO TETpady
Isra
Isra
Isra
bsr hex2ascii npeodpazosath uncio 0 ... f B ASCII kox
staa 0,y
tba MOBTOPHUTH TSI MITAJIITIEH TETPaIbI
anda #$f
bsr  hex2ascii
staa Ly
pulb
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rts
hex2ascii  adda #0 ; npeoOpa3oBaHUe YUCIIA U3 THAMa30Ha
daa
adda #$f0
adca #$40
rts

KoMaH/ip1 yCIIOBHOTO Mepexoia CiryaT JUIsl epefadyn ynpaBlieHus B 3aBUCHUMO-
ctu oT coctossHus peructpa CCR OOBM wunm 3nauenus siueiiku namatu (BRSET u
BRCLR).

MHoraa KoMaHIbl YCIOBHOTO MEPEX0/1a, BHIMOJHSIOUIME Mepelady yIpaBiIeHUs,
B 3aBUCHMOCTH OT COCTOSIHHSI pETUCTpa CTaTyca MOAPa3AesiioT Ha TPU TPYIIIbL:

® 3HAKOBHIC;

e (E33HAKOBHIE;

e nmpoctbie (Tabm. 4.2).

Tabmuma 4.2
KomaHnpl yci0BHOr0 niepexoja
V CIIOBHE Jlornueckas MHEMOHNKA HpOTI/IBf)HOJIO)KHOG Tu
byHKIUsA NENCTBUE
r>m Z+(N®OVI=0 BGT r<m BLE 3HAKOBBIN
r>m NEV=0 BGE r<m BLT 3HAKOBBIN
r=m 7=l BEQ r<m BNE 3HAKOBBIM
r<m ZH(NEV)=1 BLE r>m BGT 3HAaKOBBIN
r<m NEV=1 BLT r>m BGE 3HaKOBBIA
>m C+Z=0 BHI r<m BLS be33naxk.
r>m C=0 BCC/BHS r<m BCS/BLO | Bbe33Hak.
r=m Z=1 BEQ r«m BNE be33Hak.
r<m C+Z=1 BLS >m BHI be33naxk.
r<m C=l BCS/BLO r>m BCC/BHS | Bbe33nak.
IIEPEHOC C=l BCS/BLO HET 1ep. BCC/BHS | TIIpoctoi
OTpMIIAT. N=1 BMI M1OJIOXK. BPL IIpocToi
Ieperr. V=1 BVS HET IIED. BVC [IpocTon
=0 7=1 BEQ r=0 BNE [IpocToit

[Tokaxxem OMH U3 CIIOCOOOB OPraHU3AIMHU IIUKJIOB C MOMOIIBIO KOMaH/| YCJIOB-
HOTO Mepexo0/ia Ha MPUMEpPE CI0KEHUS ABYX 4-0alTHBIX YHCE:

org $8000
ldx  #$3 ; KOHEYHBIN aJpec MepBOro Yyucia
Idy #$7 ; KOHEUHBIN aJIpec BTOPOTO Yucia
ldab #$4 ; pasmep ducia
cle ; copoc (urara nepeHoca
loop ldaa 0,x ; CJIOJKHUTH JBa OaiiTa
adca 0,y
staa 0,x
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dex
dey
decb
bne

loop

5

NEPENTH K ciienyromemMy 0anTy

YMEHBUIUTh YUCII0 00padaThiBaeMbIX 0aTOB
Ha | u moBTOPUTH, €ciu HE 0

Hpyroii mpuMep NoKa3bpIBA€T MCIIOJIb30BaHUE KOMaHJ MEPEXO0B MIPU IPOBEPKE
IIPaBUJIBHOCTH JIaThl, 3anucanHoi B Buae BCD uwncna B suciikax $0...$3 B dhopmate
JOAMMITTT (t.e. B suetike $0 XxpaHutcs JeHb, B sueiike $1 — mecsir, a B siueiikax $2
u $3 — cToNeTHe U TO/ B CTOJIETUH COOTBETCTBEHHO):

lab2

labl

valid

invalid

done
bed2bin

org $8000
ldx #0

ldd 0,x
tstb

beq invalid
tsta

beq invalid
cmpb #$13
bhs invalid
cmpb #$2
bne lab2
ldab 3,x

bsr  bed2bin
andb $03
bne lab2
ldab #$29
bra labl
bsr bcd2bin
decb

ldy #dpm
aby

ldab 0.,y
cba

bhi invalid
clc

bra done
sec

bra *

psha

tba

anda #S$OF

YCTaHOBUTH yKa3aTesb Ha HA4aJIO JaThl
3arpy3uTh B A u B 1eHp u mecsn

€CJIM JIeHb Wi Mecsl paBeH 0 uiam
Mecsw 6osbiue 13, To JaTa HE KOpPEKTHA

€CJIM 2TO He (PpeBpajb, TO MEPExXo]
Ha BBIOOPKY YMCJIa THEH U3 TAOTHITBI
MIPOBEPKa BUCOKOCHOTO roja

MOJTy4YeHHE OCTaTKa OT JieJIeHus Ha 4
I'0JT1 HEBUCOKOCHBIHN, €CJIM HE JIEIUTCS HaIISIIO
Ha 4

npeoOpa3oBaHUE MECSIA B IBOMYHBIN KOJI

HACTPOUTH yKA3aTeJlb HA CIIMCOK IHEH B
MecsI1e

3aHecTH B B 4ucio qHen B Mecsiiie

€CJIM YUCJIO JHEH OO0JIbIIIe BRIYUCICHHOTO,

TO JaTa HE KOPPEKTHA

T'OJl MOKET OBITH JIFOOBIM, IIOPTOMY MPOBEPKA
HE MTPOU3BOJIUTCS U BO3BpAIIAETCS TPU3HAK
YCIICITHOM ITPOBEPKHU

yCTaHOBKa (prara omuoKu

npeoOpazoBanue ynciaa B popmare BCD,
3aJJaHHOTO B peructpe B B 1BOUYHBIN
dbopmar
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Isrb ; BBIICJICHUE CTapIlIei TeTpabl
Isrb
Isrb
Isrb
Islb ; yMHOXkeHue Ha 10 u cnoxxeHnue
aba ; C perucTpom A
Islb
Islb
aba
tab
pula
rts
dpm fcb  $31,$28,$31,$30,$31,$30,$31,$31,$30,$31,$30,$31

BRSET (opr), KomaHpl yCIIOBHOTO MEpPexoja, BBIMOIHSIIOIINE

BRCLR (opr) nepeavyy yIpaBlICHUS B 3aBUCUMOCTH OT 3HAYCHUS

S ST T SYCHKH TAMSTH, HCIOJB3YIOTCS B IHKJIAX OKHIAHHS
| - | - | - | - | - | - | - | - | HN3MCHCHUA KaK(BFO-HI/I6O perucTpa ynpasJICHUSA, OIIPOCEC
BHCIIHUX JIMHUN JaHHBIX WK pa0dOTe ¢ JPYTUMHU OUTO-
BBIMHU JTaHHBIMH. [IpOoCTO# TpuMep MoOKa3bIBacT, KAKUM 00pa3oM MOXKHO 00CCIICYUTh
oToOpaxxeHue nHQPpopMaIuu:

org $8000
ldx  #$1100 ; yCTaHOBUTH perucTp X Ha 0a30BbIN ajpec
brset 3,x,#$01,pl ; €CJIM MJTQIIIAKN OWT YCTaHOBIICH, TOTAa
; MEPEUTH K TIpOrpaMMe OXHUIaHUs cOpoca
p0 bsr  display ; 0TOOpa3uTh HHHOPMAITUIO
brelr 3,x,#$01,* ; XKIaTh YCTAHOBKH OWTa
; * — anpec TeKyIIe KoMaH bl
pl bsr  display
brset 3,x,#$01,* ; X1aTh copoca Outa
bra p0 ; CJICTYFOIIHIA ITUKIT
display ldaa 3,x ; 0TOOpa3UTh COCTOSTHUE
staa 4.x
rts

Komanowt pabomst ¢ npepvieanuamu npeiHa3HA4YCHBbI JI1 BXOJla WK BbIXOJa
13 NPEPHIBAHMUS.

WNuorga 6piBaeT HEOOXOAMMO BBIIOJIHUTH MPOTPAMMHYIO PEaTU3alnio IpephIBa-
HusA. KoHe4uHO, 3TO MOXKHO peann3oBaTh 4yepe3 MOAIPOrpaMMy, B Hadalle KOTOPOH
BBITIOJTHSIETCS COXPAHEHHUE PETUCTPOB B CTEKE, OJHAKO ATO CHIDKAET 3(PPEeKTUBHOCTD
paboThI porpamMmsl B LieJ0M. J{Jisi BBIMOTHEHUS 3TOM 3aJjauM CIIYKUT KOMaH]la reHe-
panuu nporpaMmMHoro npepeisanus SWI.

OHa BBINOJHAET NOCJIEIOBATENBHOE COXpaHEHHE B cTeke peructpoB PC+1, Y, X,
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SWI

S XHI NZVC
ElEIEIEE =]
RTI

S XHI NZVC

RIFEEE ERIE]

- 3HAYCHUEC MOXKCT OBITh H3Me-

HEHO TOABKO M3 1 B 0.

D, CCR, 3amnpeniaetr MacKkupyemble IpepbiBaHus (ycTa-
HaBnuBaer Out I B peructpe CCR) u mepemaer
yOpaBlieHHE Ha MOANPOrpaMMy, aapec KOTOpOWM
HaxXOJUTCA B TaOJHWIIE BEKTOPOB TpephiBaHUSA. Ampec
oOpaboTunka mnpepeiBanus SWI  nomkeH  ObITH
pacnosioxkeH 1o aapecy $fff6, ecim padora nmpoucxoaut
B HOPMaJIbHOM peXuMe padoThl, Wiau 1o aapecy $bffo,
ecnu B cnenuaibHoM. B pexxume bootstrap mo aapecam
$bf40 ... $bfff maxomurcs bootstrap I13Y, B koTtopom
BEKTOPBl NPEPBIBAHUN YKa3bIBAIOT HA SYECHKU NaMSITU

BHyTpeHHero O3Y. Takum o0pa3oM, B HCCIEAyeMBIX B JaHHOM pasjielie IKCIepH-
MEHTax JUIs 331aHHsl OKOHYATEIbHOIO ajipeca rnepexoaa OyaeM HUCIOJIb30BaTh aapeca
$f4 ... $6, B xoTOpHIX OymeT pacnonoxeHa koMana Oe3yciioBHoro nepexoaa JMP.
Jlnst Bo3BpaTa u3 npepeiBaHus ucnosb3yercs komanaa RTI. Ona BoccTanaBinuBa-
€T 3HAUYEHHUs PETUCTPOB U3 3aIIOMHEHHBIX B CTEKE, TEM CaMbIM OCYIIECTBIISIETCS BO3-
BpaT K IPEPBaHHON MMPOrpaMMe ¢ COXPaHEHUEM COCTOSIHUS PETUCTPOB.
He6osnbiuas nporpamma AeMOHCTPUPYET pabOTy 3TUX ABYX KOMaH/I:

gen_int

done
ih

delay

org
jmp
org
ldaa
SwWi
coma
SWi
coma
SWi
coma
SWi
bra
ldx
staa
1dy
dey
bne
rti

$00f4
ith
$8000
#355

%

#$1104
0,x
#$500

delay

; yCTaHOBKa BEKTOpa 00paboTunka
; npepbeiBanus SWI

; BBI30B IIPEPBIBAHUSA

; 00pabOTUYHK MPEPHIBAHUS OCYIIECTBIISIET
; O0TOOpa’KeHUE YUCIIA U3 perucTpa A
; U 3a71epKKy ~10 Mc

[TonpoOyiiTe BBIMOJHUTH 3Ty MPOrpaMMy B MOIIArOBOM peXHMe (Kak ObLIO yKa-
3aHO B pa3fl. 3, 00pabOTUMK MpephIBaHUS OYIET BBIMOIHATHCS 3a | 11ar) U ¢ yCTaHOB-
KOI Touek octaHoBa Ha MeTke ih. [locMoTpuTe copepxumoe 00J1acT JaHHBIX BbIIIE
yKazarens cTeka (cTekoBoro QgpeiiMa) u yOeauTech, UTO BCE PETUCTPBI IpoLeccopa
ObUIM COXPAHEHBI.
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4.2. CnenuajJbHbIe KOMaH/AbI

Kak ormeuanocs paHee, K CIIEHHAIBHBIM KOMaHJaM OTHOCATCS KOMaHJbl, Iepe-
BOJIAIIME KOHTPOJUIEP B PEKUM HU3KOTO OTPEOICHUS SHEPTUH.

Komanna WAI nepeBoAUT KOHTPOJUIEp B PEKHUM OKUJAHUS MEPBOrO HEMACKHU-
poBaHHOIrO InpepsiBaHus. [Ipyn 3TOM COXpaHEHHE PETMCTPOB MPOUCXOJUT B MOMEHT
BBINOJIHEHUs KOMaHbl WAL, a He B MOMEHT 0OHapy>KeHUs IPEepPhIBAHMU.

Komanna STOP BbINOJIHAET OCTAaHOBKY BCEX BHYTPEHHUX I'€HEPATOPOB MHUKPO-
KOHTPOJIJIEPA U MEPEBOJI CUCTEMBI B PEKUM MHUHUMAJIBHOTO 3HEpronorpedieHus. B
ciydae ecnu ycranosiieH 6ut S peructpa CCR, to komanga STOP BeimonHsieTcs Kak
komanna NOP. BoccranoBnenue cuctemMbl U3 peKMMa MUHHMAJIbHOTO JHEPIOIO-
TpeOJeHUs: MOXKET Mpou30iTH npu nosieiaeHuu npepbiBanuii or RESET, XIRQ wnu
HemacKkupoBaHHOTro npepbiBanus IRQ. B ciyuae korna ycranosnen Out X peructpa
CCR, mackupyromuii npepsiBanue XIRQ u mpoucxoaut 3To npepbiBaHUE, TO BbI-
NOJIHEHUE TPOrpamMMBbl NpoucxoauT co cienyromeit 3a STOP komanasl. B HEkoTO-
peix Mackax cemeiictBa MC68HCI11 Obuna momyieHa ommoOKa, TPUBOsIIAs K He-
IPaBUJILHOMY MHTEPHPETUPOBAHUIO KOJAa KOMAaHJIbl B HEKOTOPBIX OCOOBIX CIyyasix,
no3tomy dupma Motorola pekomenayet nepen komaungo STOP momemnats KoMaHIy
NOP, TakuM 00pa3oM UCKIIIOYast 3Ty OLIUOKY.

4.3. KoHTpoJIbHBIE BONIPOCHI

1. KakoBo paznnuue mexay komangamu JMP u BRA?

2. O0bsacHuTe paznuune Mexay komanaamu WAI u STOP.

3. KakuM 00pa3oM MOKHO peain30BaTh NMEPEXO] K MOAIPOrpaMME, HE UCIOJIb-
3yst komang BSR u JSR?

4. Ilpon3oiaeT i BbI30B MPOrPaMMHOrO MPEPhIBaHUS MPU YCTAHOBIECHHOM (ia-
re I B peructpe CCR?

5. Kakne koMaH/Ibl OTHOCSITCSI K 3HAKOBBIM KOMaHJIaM YCIIOBHOIO nepexoza’?

6. Kakue BubI Nepexoq0B BaM U3BECTHBI?

7. KakoBo na3znauenue komang BLE, BSR, BCS, BRCLR?

8. CKOJIBKO M KaK{e OINepaH/ibl UCIIOJIb3YIOTCA KOMaHJaMy YCIOBHOIO IEpexoa
10 COCTOSIHUIO OuTa?

9. Peannzyiite (mpumepHo) koman bl BRCLR u BRSET uepes apyrue koMaHbl.

10. KakoB pe3yabTaT BbIIOJHEHUS (pparMeHTa IpOorpaMMbl:

ldaa #34
ldab #$34
cba
bmi p2
beq p3
bra done
p2 ldaa #45
bra done
p3 ldaa #$23
done clrb



11. MOXHO 11 BBINOJIHUTB NEPEXO0J], AaHATOIMYHBIN ITepexony no komanae BCS,
ncnosib3yst komanasl BNE u BLE?

12. Kakum 00pa3oM MOKHO OCYIIECTBUTb KOPPEKTHBIA BBIXOJ U3 MOANPOTrpaM-
MBI, HE UCIIONIBb3Ysl KomaHay RTS?

13. Kakue koMaH/Ibl OTHOCSITCSI K 0€33HAKOBBIM KOMaH/IaM yCJIOBHOTO Tepexoaa?

14. Ina xako#t uenu ucnoibi3yrorcs komanasl WAL u STOP?

15. KakoBo Haznauenue komang BLE, RTI, JSR, BEQ?
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