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TESSA 0.1
KOMMUNATOP ACCEMBIIEPA MUKPOKOHTPOINJIEPOB TECEH

Asbik Accembnep n komnunatop TESSA 0.1 npegHasHayeHbl ans pa3paboTkn 1 oTragku
NpUKNagHbIX NPOorpamMmM MUKPOKOHTPOMIEPOB, MOCTPOEHHbIX Ha ocHoBe siapa TECEWN, B
ToM yncne MK KP1878BE1 (An15E03). Otnagka nporpamm ocyliecternserca nubo Ha
NnepcoHaribHOM KOMMbIOTEPE B peXUMe amMynsauum, nmbo Ha cneymanvbHOM annapaTtHOM
oTnagoYHom moayrse. [ns BbINOSIHEHUA MPOrpaMMmMpOBaHUA U OTNagkm Heobxoammel IBM-
COBMECTUMbIV NMepCcoHarnbHbIN KOMMbloTep, naket nporpamm TESSA 0.1 n nto6on nporpam-
MaTop, YOOBMETBOPSOLLNNA N3MOXEHHbIM B HacToAweM usgaHmm TpebosaHuam. MNpu nc-
NONb30BaHUM OTNA404YHOro Moay A NporpaMmmMmaTtop He TpebyeTcs.

Anghasum si3biKa

AndaBuT a3blka accembniepa MoxeT ObITb pasgeneH Ha 4 OCHOBHbIE rpynnbl:

rpynna 1 — undpoBble CUMBOJIbI: 0123456789

rpynna 2 — andaBuUTHbIE CUMBOJSIbI: ABCDEFGHIUKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

rpynna 3 — CMMBOJbl onepaumii: _=-+*[&IAN\()

rpynna 4 — cnyxebHble CUMBOSbI: . % # :; $@

CmpyKkmypa npozpamMmbl U NopsiOoK mpaHcassyuu

HesaBucrmo oT Moaeny MUKPOKOHTporinepa nepeble 16 agpecoB NamMATN KOMaHA4 NpoLec-
copa BblaeneHbl Ans pa3meLleHNs BEKTOPOB NpepbiBaHnii. BeKkTop npepbiBaHUs coaepKuT
KoMaHAy nepexoga Ha nognporpaMmmy o6paGoTKu NpepbIBaHUS.

[onyckaeTcs TpaHCcnAauma nporpamMmmbl, COCTOSALLEN N3 MOAYIEN, pa3MeLLEHHbIX B pa3HbIX
darnax. B gaHHoM Bepcumn TpaHcnssTopa obnacTbio BUAMMOCTU KOHCTAHT U METOK, OO bsIB-
NeHHbIX B NI060M 13 Moaynen, aBnaeTcs Bcs nporpamma. Kaxkabi nporpaMmMHbI MOAYIb,
pasMeLleHHbIV B oTAenbHOM dpaine, OOMKeH 3akaHumBaTbCs MHCTpyKUuen .end. Bea npo-
rpamMma OOJSmKHa 3aBepluaTbCca MHCTpYyKumen .end nnu .endc.

PacnonoxeHne B agpeCHOM NpOCTpPaHCTBE pe3ynbTUPYIOLLEro koga nporpaMmMHbIX Moay-
nen, cogepxawimnxcs B pasrnyHbixX, HO COBMECTHO TpaHcnupyemblix doannax, onpegensert-
Csl NocnenoBaTesfibHOCTbLIO TpaHCALUMM Mmogyren. dannbl NICXOOHOMo TeKCTa LOSKHbI UMETb
pacwimpeHue mic.

3anyck komnunaTopa:
tessa [-key] umsa_danna_1[+umsa_dcanna_2[+...]],
rae: umsa_danna_1 — nms rorioBHoro ganna

nmsa_cdanna_2 — uma danna, cogepkallero 4ononHUTENbHbIN MPOrpaMMHbIN
Moaynb.

-key — krito4, onpenensitowmn Pexmm KoOMNUIsLmn.
KomMmnunaTtop reHepupyeT hannbl criegytoLwero tmna:
.sav — pann ncnosiHAeMoro Koaa;
st — dpann nuctuHra;
.Sym — cry>eOHbIn doann ana obecneveHns pexxuma CUMBOSIbHON OTNaaKu;
.sdf — cny>xebHbin cbann gna obecnevyeHns pexxmma CUMBOSIbHON OTNaaKu;
Knoun komnunauum:

| — paspeluaetT reHepauymio doanna NMMCTUHra,;
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d — paspeLwiaeT reHepaumio cnyebHbix hannos ana odbecneyeHnss pexxmma CUMBOJb-
HOW OTNaaKu ;

i:path — onpegenset nyTb A0 AUpeKTOpUn, cogepxawien 6ubnuoteky include dannos.

Memku

MeTka cogepxut He 6onee 32 andaBUTHO-UNPPOBLIX CUMBOMOB, AOIMKHA Ha4YMHaTbCA
andaBnTHLIM CUMBOSIOM (rpynna 2) U 3aKkaH4MBaTbCS CYy>XXeOHbIM CUMBOSIOM :.

lNpumep: LABLE:
labl_1:

MeTka MOoXeT pacrnosiaratbCsi Kak B CTPOKe, cofep)kalLlieit KomaHay, Ha KOTOPYH OCYLLIECTB-
NAETCA Ccbinka, Tak U B NpeablayLimMx CTPOoKax.

lNpumep: lab_1:
lab_2: mov %a1,%a2
Obe MeTKM ccbinatoTca Ha O4UH N TOT e agpec (KomaHay).

Kpome cMMBOMbHbIX METOK, ONMMCaHHbIX BbilLe, CYLLECTBYHOT Tak Ha3blBaeMble fioKasribHble
MEeTKW, 0bnacTb AENCTBUA KOTOPbIX PacnpoCTPaHAETCA Ha MPOCTPAHCTBO agpecoB Mexay
OBYMS1 CUMBOJIbHbIMM MeTkaMu. JlokanbHas MeTka HaunHaeTcsi ¢ cumBona $ 1 cooepXxuT
TONbKO undpoBbie cumBonbl (rpynna 1).

lMpumep: lab_1: mov %a1,%a2
$1: mov %b2,%c3
lab_2: inc %b1
$1:

JlokanbHasa meTka He OoJKHa coaepXaTtb 6onee 5 undp.

Oco6bI cnyyar CocTaBnAlT METKM B MakpoonpeaerneHusix. lNepebiM CUMBOSIOM METOK aH-
HOro TMNa JOMMKeH ObITb CNy>ebHbI cuMBon @. [aHHbIE METKU UCMOSb3YHOTCS B peXUMe
aBTOMaTM4YECKOM reHepaLum MeTOK Mpu packpbITUKM MakpoonpeaeneHun.

KoHcmaHmbi

NMS CMMBOSIBHOW KOHCTaHTbl coaepXuUT andasBUTHO-UMGpPOBLIE CUMBOSbI (rpynnbl 1, 2).
MNepBbi CUMBOS UMEHU JOSMKEH NpUHaAexXaTb MHOXECTBY anidpaBUTHLIX CUMBOSIOB (rpyn-
na 2). InnHa nMeHn KOHCTaHTbl He AoMMKHa nNpeBbilwaTtb 32 CUMBOSIOB.

3HaydeHne KOHCTaHTe MOXET ObITb MPUCBOEHO B JTI0O60M MecTe NporpamMmbl, HO TOSTbKO OAMH
pas. Janee 3HayeHne, NPMCBOEHHOE UMEHU, OENCTBYET Ha NMPOTAXKEHUU BCEWN NpPOrpaMmeil,
BKIKO4Yasi COBMECTHO TpaHCMpyemMble MOAYIN.

3Ha4eHne KOHCTaHTbl MOXET ObITb NMPpMUCcBOEHO KakK B ABHOM 4YMNCITOBOM Bunae, Tak n B Bnae
apl/lq.)MeTM‘-leCKOFO Bblpa>eHu4. 3agaHue KOHCTaHTbl B SBHOM YMCIIOBOM BMAE:

const=12 — 3agaHne KOHCTaHTbl B AECATUPUNYHON CUCTEME CHUCTIEHUS;
const=120 — 3agaHne KOHCTaHTbl B BOCbMUPUYHON CUCTEME CHUCTIEHUS;
const=01010101b — 3agaHve KoOHCTaHTbl B ABOUYHOWN CUCTEME CUHUCIIEHUS;
const=12h — 3agaHne KOHCTaHTbI B LLECTHAALATUPUNYHOW CUCTEME CUHUCTIEHUSI.

LLecTHaguaTepuyHas KOHCTaAHTa 4OSKHA Ha4YMHATBLCS ¢ Undpbl. B crnydyae HeobxognmocTu
ncnonb3ynTe B KA4eCTBe NepBOro CMMBOIa LWWeCTHaALaTeEPUYHOM KOHCTAHTbI HE3HaYaLL M
0. KoHcTaHTa MoxeT 6bITb onpegeneHa apudMeTUHECKUM BblpakeHNEM.

3Ha4yeHne KOHCTaHTbl He AOJDKHO npeBbillaTb 8 pa3paaoB. B cltydae ncnosib3oBaHMA KOH-
CTaHT B TeJrie KoMaHA nepexonoB pa3pAaHOCTb KOHCTAHT yBerindinBaeTcA 0 12.
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OnpedeneHue crnyxebHbIx pe2ucmpos
Ona obpalweHus K cny>kebHbIM pernctpam UCnonb3yeTcsl KOHCTPYKUMA: #n, roe:
# — npedukc obpalLeHmns K Cny>kebHOMY perncTpy;
n — HoMep cnyxe6bHoro pernctpa 0, 7.

Homep cny>kebHoro perncrpa onpegenaet COOTBETCTBYIOLLUIN perncTp n3 mHoxectsa {SR0O
, SR7}. Ana cnyxebHbix peructpoB SRO, SR1, SR2 n SR3 gonyckaeTtcsa 3agaHne Homepa
cmMmBornamm a, b, ¢, d cootsetcTBeHHO. SR0 , SR3 aBnatoTcsa perncrtpamm 6as cermeHToB,
SR4 n SR5 — pernctpamu agpeca kocseHHoro permctpa IR0, a SR6 n SR7 — perncrtpamum
agpeca kocseHHoro perncrpa IR1.

Pa3psgbl 6 n 7 B8 SR5 onpegenatoT pexum paboTtbl kocBeHHoro permctpa IRO:

00 — oTKNOYEeHMEe KOCBEHHOIO pexuma; obpaileHme Kk pernctpy %d6é aHanornyHo obpa-
LLEeHUIO K N0OOMY ApyroMy permcTpy namstn JaHHbIX;

01 — KOCBEHHbIN aBTOUHKPEMEHTHbIV PEXNM;
10 — KOCBEHHbIV aBTOAEKPEMEHTHbIN PaXKNM;
11 — kocBeHHOe obpalleHne 6e3 nsMeHeHus1 3Ha4YeHns1 agpeca.
Pas3psgbl 6 n 7 B8 SR7 onpegenatoT pexum paboTbl kocBeHHoro permctpa IR1.
00 — pexxum agpecaumm K namsiTu KomaHza;
01 — KOCBEHHbIN aBTONHKPEMEHTHbIN PEXNM;
10 — KOCBEHHbIV aBTOAEKPEMEHTHbIN PaXKNM;
11 — kocBeHHOe obpalueHne 6e3 n3MeHeHna 3Ha4YeHns agpeca.
lNMpumep: #1 — onpegenenue pernctpa SR1;

#b — onpeneneHne pernctpa SR1.

OnpedenieHue peaucmpos8 namsimu OaHHbIX

JocTyn K s4erikamMm nNamMaTn JaHHbIX B MUKPOKOHTPOSEPE OCYLLECTBAETCA Yepes3 Mexa-
HM3M OKOH. [lencrtBuTenbHbIn agpec PopMUpyeTcs Kkak obbeanHeHne coaepXMmMoro cer-
MEHTHOrO perncTpa u cCerMmeHTHoro nHaekca. lNprusHakom HenocpeacTBEHHOIo obpalleHus
K pernctpam namatm aensaetca npedukc %. Micnonb3yemMbin CErMEeHTHbIN perncTp 3agaeT-
Cs1 B SBHOM BUA€E OQHUM U3 YeTbipex cumBonos {a, b, ¢ n d}. Cumsonbl, 3agatoine cermeH-
THble perncTpsbl, onpegenstoT cnyxebHble pernctpbl SRO, SR1, SR2 n SR3 cooTBeTCTBEH-
HO. CerMeHTHbIN MHOEKC nexuT B AgnanasoHe 0, 7. Takum obpasom, 4na HenocpeacTBeH-
HOro obpalleHus K permcTpy namaTm Heo6xoaMMo NPUMEHUTb CIeayoLLYH0 (OpMY 3annucu
onepaHaa:

%Xn,
rae: % — npedukc obpalleHns K permcTpy namsTu;
X — cMmBoOf, onpeaensitowmn cerMeHTHbIn perncTp {a, b, ¢ unn d};
N — CerMeHTHbIN uHaekc 0 | 7.
lpumep : copgepxmmoe SR1=8
%b5

B kauecTBe perncrpa, 3agatoLero CerMmeHTHbIN agpec, BbIOpaH cry>ke6HbI perucTp
SR1.

Cogepxumoe cny>kebHoro pernctpa SR1 saBnaertcsa crtaplien 4Yactbio agpeca cer-
MeHTa.
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i
MonHbIi agpec cermeHTa = 40h.
CermMmeHTHbIN MHOEKC paBeH 5. Taknum obpasom BbiOpaH agpec 45h.

lNpumep npoepamMmHo20 chpacmeHma:
Idr #1,40h; — 3anucb cermeHTHOro agpeca B SR1; cooepxunmoe SR1 = 8,
movl %b5,1; — obpalueHme kK agpecy 45h B komaHge nepechIsiku nMTepsbl.

OGpameHme Kpermcrtpam yCTpOVICTB BBOD,a/BbIBOD,a BbIMOJIHAETCA aHallormM4Ho o6pau_|,eH|/|—
AM K pernctpam namMmaTm gaHHbIX.

Cnegyet ocob0o OTMETUTb, YTO NMpu obpaLLeHnn K permctpam 6 n 7 B cermeHte D pearnbHO
npoucxogmt obpauleHune K kocBeHHbIM permctpam IR0, IR1 cooTBeTCTBEHHO.

lpumep: copgepxunmoe SR6 = 97h SR7 = 40h
%d7

O6palueHmne K perucTpy namsitu ¢ agpecom 97h ¢ ncnonb3oBaHNEM KOCBEHHOIO perm-
ctpa IR1 B KOCBEHHOM aBTOUHKPEMEHTHOM pPEXNME.

Jonyctnmo 3agaHne nmeHn pernctpa namatm 6e3 ncnornb3oBaHUA NPEedUKCHONO Crly>Keb-
Horo cumBorna %. Takmm obpasom, 3anucm %al n al MaQeHTUYHbI.

Pa3smMmeuweHuUe OaHHbIX 8 NamMsimu KOMaHO

ApXnTekTypa npoueccopa AornyckaeT XpaHeHMe Nnosib30BaTeNbCKUX AaHHbIX B MAMATU KO-
MaHzA. JaHHble MoryT 6bITb OpraHm3oBaHbl B BUAe 16-pa3psgHbiX CroB unm 6anTos.

[MeTka:] .byte KOHcTaHTa [,KOHCTaHTA].
[meTka:] .word koHcTaHTa/meTKa [,KOHCTaHTa/meTKa].

I'Ipm OaHHOM q)opme 3anncum Kornnm4ecTBO KOHCTaHT, clieayLlinx 3a I/IHCprKLI,I/IeIZ pe3epBun-
poBaHUA, orpaHNM4YeHoO TOJNbKO ONnHON CTPOKMW. KoHCTaHTbI AOMMKHbI ObITb onpegeneHbl ne-
pen nx nepsbiM NCnosfib3oBaHMNEM.

Tekywiutli cHemy4yuK KOMaHO

TepMm . onpeaensieT B NpoLecce TPaHCNSAUUU TeKYLLUIA cHEeTYMK KoMmaHa. OH MOXET GbITb
NCMOSb30BaH Mpu onpeaeneHnn KOHCTaHT N apUdMETUYECKUX BbIPaXKEHWUA.

lNpumep: jmp .+1

B pesynbraTe BbINONHEHUA KoMaHObl 6yaeT ocyLLecTBEeH nepexo K cneayoLlen Ko-
MaHge.

Mcnonb3oBaHune TepmMma B neBow 4YacTu BbipaXXeHuna npmnBoanT K UISAMeHeHUN0 cHeT4YnKa Ko-
MaHO Ha 3Tane TpaHCcnAaAunm nporpamMmmsbl.

lNMpumep: .=100h
HoBbI cyeTurK KOMaH4 Npu TpaHcnsaummn 6yaet paseH 100h.
.=.+100h

HoBbIn cHeTUMK KOMaHA MPUMET 3HAaYEHUE, paBHOE TeKyLLIEMY cHeTUYMKY koMmaHa +100h.

ApugpmMemuyecKue ebipakeHusi

I'IpV| onpegeneHnn KOHCTaHT, BKIio4Yada KOHCTaHTbl, 3adaBaeMble B TeJie KOMaHAdbl, a TakkKe
npm USMEHEeHNN 3Ha4YeHUA TeKyLLEero CHeT4YmKa KomMmaHa AonyckaeTcAa ncnonb3oBaHne apmcb-
MeTn4YeCKnx Bblpa)KeHVIIZ.

,D,OI'IyCTI/IMbIe apmbmemqecme onepauunn:
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( ) — vameHeHWe npnopuTeTa onepaunu;
* — YMHOXeHue;
| — penexwve;
& — nopaspagHoe U;
+ — CNoXeHwue;
- — BblYUTaHME;
\ — nopaspsagHoe ucknovatowee UIU;
! — nopaspagHoe UIN;
A — nHBepcuA.
MNpwn BbINOAIHEHUN apndMETUHECKUX onepauuin NPUHAT Cneayrowmn UX NpUopUTET:
1-()
2-*1&
3—+-\!

JonycTumbl yHapHble onepauumn: + - A .

KommeHTapumn

KomMmeHTapuu HaumHatoTca ¢ cumBona ;. KommeHTapum MoryT pacnonaraTbcst B no6oi
NO3ULNK CTPOKU NPOrpamMmbi.

KomaHabl

B HacTosulem pasgene paccMoTpeHbl CTPYKTYpa KoMaHa npoLeccopa, ocobble crnyyam nx
npuMeHeHna n ncesgokomMmaHabl. NMogpobHo komaHabl onucaHbl B pasgene "Cuctema Ko-
mMaHa".

HaGop koMmaHa MUKPOKOHTpOSiepa MOXET ObITb pasaenéH Ha criegytoume rpynnbi:

HdeyxonepaHOHblIe KOMaHObI:
movV — rnepechbifika onepaHga;
cmp — CpaBHEHMe onepaHaos;
add — cnoxeHne onepaHOoB;
sub — BbluMTaHME onepaHaa;
and — nornyeckoe U;
or — normndyeckoe UJU;
xor — ncknwovaruwiee UINMNA.

[ByxonepaHaHble KoMaHbl BbIMOSTHAKT onepauum Hag AByMs ornepaHgamuy, npym 9ToM OaviH
M3 onepaHaoB HEe U3MeEHSAET cBoero 3HadeHusa. OnepaHg, N3MEHSIIOLLNMA CBOE 3HadeHue,
6ynem HasbiBaTb NMpUeMHUKOM (NO TeKCTy dst), a onepaHd, HE U3MEHSIOLWNI 3HAYEHNS,
Ha30BEM UCTOYHUKOM (MO TEKCTY Src) .

CTpykTypa AByXonpaHOHOW KOMaHAbI:
MHeMOHUuKa_KomMaHAabl dst,src.
lMpumep: mov %a1,%b2
%b2 — onepaHa UCTOYHUK;

%a1 — onepaH NPUEMHUK;
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mov — MHEMOHUKa KOMaHAbl, Ocyl_l_l,eCTBJ'IFIIOLLl,eIZ nepecblyiKy AaHHbIX N3 ornepaHaa mnc-
TOYHWMKa B onepaHg npnemMHuka.

JlumepasnbHbIe KOMaHObI:
movl — nepecbinka nuTepsbl;
cmpl — cpaBHeEHUE C NUTEPON;
addl — cnoxeHue ¢ nutepon;
subl — BblYMTaHME NUTEPDI;
bic — ouncTtka 6uTa;
bis — yctaHoBka 6uTa;
btg — nHBepcusa buTta;
btt — npoBepka 6uTa;

NntepanbHble kOMaHabl MPON3BOAAT OorNepauumn Hag onepaHgoM-NPUEMHUKOM U JIMTEPONA.
PesynbraTt onepaummn nomellaeTcs B onepaHa-npueMHuk. B kadyectBe nutepbl MOXeT Uc-
Nnonb30BaTbCs 3a4aHHOE B SIBHOM BUAE YMCMNOBOE 3Ha4YeHWe, paHee onpeaeneHHas KoH-
CTaHTa unn apumMeTNYECKOE BbipaXKeHUe.

CTpyKTypa KOMaHabl:
MHeMOHMKa_KomMmaHAabl dst, nutepa.
lNMpumep: const=10h
movl %b1,const+1
roe: const — koHcTtaHTa 10h;
%b1 — onepaHa-NPUEMHMUK;
const+1 — nutepa, 3agaHHas apMPMETUHECKNM BbIPAXKEHNEM.

JlutepanbHble komaHgbl movl n ecmpl onepupytoT ¢ 8-paspsgHbIMU NUTEPaAMU, KOMaHAObI
addl n subl — ¢ 5-pa3psagHbiMu nuTepammn, a kKomaHabl bic, bis, btg u btt — c 4-paspagHbl-
MU nuTepamMu.

JInTepanecHble komaHabl bic, bis, btg 1 btt, onepupytoume ¢ TeTpagamun, B TpaHcnaTope
peanu3oBaHbl B Ka4ecTBe rnceBOokoMaH, SIBHO onpeaensaiowmx norfioxxeHme tetpagbl B
peructpe-npmeMHuKe, Hag KOTopou BbINOMNHAETCS onepauus.

B oaHHbIX KOMaHaax nmTepa ABrndeTcd MacKomn pa3paaoB perncrtpa-rippeMHmKa Hag KoTo-
pbiM BbINOJTHAETCA onepauud. To ecTb onepauusA 6yp,eT BbIMNOJIHEHA TOJIbKO Ha4 TEeMU
pa3pAaoamMmum perumcrtpa-npunemMHmka, rge COOTBeTCTByI-OLLI,VIIZ paspan nimtTepbl YCTaHOBIEH B 1.

bich — ounctka 6muToB, 3agaBaemMbiX NMMTEPON, BEAETCSA B CTapLUen TeTpage onepaHaa
npuemMHukKa.

bicl — ouncTka 6uTOoB, 3agaBaeMbIX NMUTEPON, BeAeTCcs B Mnagllen TeTpage onepaHaa
npmemMHuka.

bish — yctaHoBka 61TOB, 3ajaBaeMbIX NIUTEPOW, BEAETCS B CTapLUen TeTpage ornepaHga
npuemMHuka.

bisl — yctaHOBKa 6uTOB, 3agaBaeMbIX NUTEPON, BEOETCA B Maawlen TeTpage onepaHaa
npmemMHuka.

btgh — nHeepcus 6utos, 3agaBaemMbix NUTEPON, BEAETCS B CTapLUen TeTpage ornepaHga
rnpuemMHukKa.

btgl — nHBepcus 6UTOB, 3agaBaeMbIX NUTEPOW, BEAETCA B MIiagwen TeTpage onepaHga
npuemMHuKa.
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btth — npoBepka 6uToB, 3agaBaeMbIX NUTEPON, BEAETCSA B CTapLUen TeTpade ornepaHaa
npuemMHuka.

bttl — npoBepka 6uTOB, 3agaBaeMbIX NUTEPON, BeAETCA B MafLUen TeTpage ornepaHaa
npuemMHuka.

BeeneHbl gononHuTenbHble NCeBAOKOMaHAbI 3arpy3ku B perucTp namMmsitm JaHHbIX aapecoB
WMHCTPYKUUI (KOMaHA) U AaHHbIX, PACrOfIOXEHHbIX B MaMsSATX KOMaHA,

CTpyKTypa KOMaHz, 3arpy3kun agpeca UHCTPYKLNN:
mial dst, agpec_uMHcTpyKuUmn
Komanga 3arpy>kaet mnagluyto 4acTb agpeca KoMmaHabl B permctp namsaTu.
miah dst, agpec_uHCTpyKUuumn
Komanga 3arpy>kaeT cTapLuyto YacTb agpeca KoMmaHabl B permcTp namsaTu.
lNpumep: mial %a1,lab_1 ;3arpyska mraguwien 4yactm agpeca KomaHabl

miah %a2,lab_1 ;3arpyska ctapluen 4YacTtm agpeca KomaHabl

lab_1: mov %a1,%b2
CTpyKTypa KOMaHA 3arpy3ku agpeca JaHHbIX, PacroSIOXEHHbIX B NAaMSATN KOMaHA;:
mdal dst, agpec_aaHHbIX

KomaHpaa 3arpy>kaeT mnagLuyto YacTb agpeca JaHHbIX B MaMATU KOMaHA (C TOYHOCTBIO A0
GanTa) B pernctp namsTu.

mdah dst,aapec_aaHHbIX

Komanga 3arpyaeT cTapLlyto YacTb agpeca AaHHbIX B NaMATV KoMaHA (C TOYHOCTbIO 0
6anTa) B peructp namatu. Paspsagbl 6 n 7 dst asTomatnyveckm yctaHaenueatotcs B 0.

lpumep: lab_1: .byte 1,2,3,4,5 ;MaccuB AaHHbIX B NamMaTyU KOMaHa
.even ;BblpaBHMBaHME Ha rpaHuLy CrioBa

lab_2: mdal %a1,lab_1 ;3arpyska mnagLiuemn yactn agpeca gaHHbIX

mdah %a2,lab_1 ;3arpyska ctapLlen 4Yactu agpeca gaHHbIX

OOHoonepaHOHbLIe KOMaHObI

OpgHoonepaHaHble KoMaHAb! BbINOMHAKT onepauum ToNbKOo Haa OAHUM onepaHaoM — perv-
CTPOM B NaMSITU AaHHbIX, BHELLUHUX YCTPOWCTB UM KOCBEHHBLIM PErMCTPOM.

CTpyKTypa KOMaHabl:
MHeMOHMKa_KomMaHAabl dst
lMpumep: not %a1

Knacc oagHoonepaHaHbIX KOMaH4 paclunpeH ncesgokoMmaHgamm, pearim3aosaHHbIMU Ha JN-
TepalribHbIX KOMaHOax:

inc — yBenn4yeHune Ha 1 cogepxumoro onepaHga (addl %Xn,1).
dec — ymeHbLUeHne Ha 1 cogepxxumoro onepaHaa (subl %Xn,1).
clr — ounctka onepaHga (movl %Xn,0).

Cne/J,yeT OTMETUTb, YTO KOMaHAbl inc N dec N3MEHAIOT COCTOAHUE 6uta C B perncrTpe
COCTOAHUA MUKPOKOHTpOJIJ1EPAa.
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1
KomaHObI pabombiI co crnyebHbIMU peaucmpamu
Komanga 3arpysku cny>kebHbIX permcTpos.
dopmat komaHabl:  ldr  #n , 3Ha4YeHue
roe: n - Homep cnyxebHoro perncrpa.

Homep cnyxebHoro pernctpa nexuvT B AgnanasoHe 0, 7, onpeaenss COoTBETCTBEHHO OANH
n3 pernctpos SR0O , SR7. 3arpykaemoe 3Ha4YeHne MOXET ObITb KOHCTAHTON, METKON UM
Bblpa)eHneMm, 3agatoLnm agpec B NamMATU AAHHbIX UM NaMATM KOMaHA,

Mpwn 3arpy3ke pernctpos SRO , SR3, 3arpy>kaemoe 3Ha4yeHne ABNAeTCA agpecomM B nams-
Tn gaHHbIX. KOHCTaHTa nnm BelpaxkeHue, 3arpy>aemoe B permctp, npeobpasyetca B agpec
cerMeHTa nytem otTcedeHns mraglmnx 3-x paspsgoB 3HavYeHus.

lNMpumep: ar_adr=11h
Idr #1,ar_adr

B pesynbrarte BbiNnonHeHMA komaHabl B pernctp SR1 6yaet 3arpy»keHo 3HavyeHue 2, onpe-
aensouwiee cerMmeHTHbIN agpec 10h.

Mpwu 3arpy3ke pernctpoB SR4 nnun SR5 3arpyxaemoe 3Ha4eHne sABMNSIETCA agpecoM B na-
MATU AaHHbIX. HMKakmx npeobpasoBaHui 3arpy>aemMoro 3Ha4yeHUsi He BbIMNOSTHAETCS.

lMpumep: Idr #4,41h
Idr #5,40h

B pesynbraTe BbINOMHEHUSA CBA3KU KOMaHA, KocBeHHbI pernctp IR0 ykasbiBaeT Ha agpec
41h B NnamMsaTK AaHHbIX U paboTaeT B aBTOMHKPEMEHTHOM pPEXMME.

Mpwu 3arpy3ke pernctpoB SR6 nnn SR7 3arpykaemoe 3Ha4yeHne MoXeT ObIThb:
— aapecom B NaMATU AaHHbIX;
— agpecoM JaHHbIX B MaMATU KOMaHA;

— agpecoM KoMaHAbl Ars BbIMNOSIHEHUSA KOCBEHHOrO nepexoaa (Bbi3oBa noanporpam-
Mbl).

HaHHble, 3arpyxeHHble B pernctpbl SR6 n SR7, nHrepnpetnpytotcs B 3aBMCUMOCTU OT
MeToda MCMNoSIb30BaHMSA KocBeHHOro peructpa IR1.

B aBTOMHKpEMEHTHOM, aBTOAEKPEMEHTHOM peXnme n pexmvie YNCTOM KOCBEHHOCTH 3arpy-
>KeHHble OaHHble NHTePrNpeTnpyrTCA KakK aapec B NaMATU AaHHbIX. oToT cnyqa|7| He OoTIn-
HaeTcAa OT ONMMCaHHOro BbliLLe AJ14 KOCBEHHOIO perncrtpa IRO.

B pexxume agpecaumm K naMmsaTy KOMaHg CoaepXMMOoe PerMcTpoB MHTEPNPETUPYETCS Kak
agpec AaHHbIX B NaMsATU KOMaH4, C TOYHOCTbIO A0 6arTa. Agpec AaHHbIX B NaMATU KOMaHA,
KOHEYHO, MOXET ObITb 3aaH SIBHO YNCITOBbIM 3HAYEHUEM, HO NpPeanoYTUTENbHEE UCMOSb-
30BaTb NCEBOOKOMAaHAbI 3arpy3ku agpeca AaHHbIX.

CTpyKTypa nceBgokoMaH 3arpy3ku agpeca gaHHbIX:
Idal #6, MeTKa_faaHHbIX — 3arpy3ka mnajllen 4actm agpeca JaHHbIX
(c TouHOCTBIO Ao GanTa);
Idah #7, MeTKa_paHHbIX — 3arpy3ka ctapluen yactn agpeca gaHHbIX
(c TouHOCTBIO Oo GanTa).
lMpumep: lab_1: .byte 0,5,6,9,7,7,9 ;maccuB gaHHbIX
.even ;BblpaBHMBaHME Ha rpaHuvLy criosa

lab_2: Idal #6,lab_1 ;3arpyska mnagluen Yyactu agpeca gaHHbIX
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Idah #7,lab_1 ;3arpyska ctaplien 4actm agpeca AaHHbIX

MNpwn naHHon dbopme 3arpy3kn SR7 6-1 n 7-11 pa3psabl KOHCTaHTbI, 3a4aroLlen cTapLuyro
YyacTb agpeca, ycTaHoBreHbl B 0, 4TO NpUBOAUT K aBTOMaTUYECKOW YCTaHOBKE pexuma
obpalueHns K naMaTn KomaHz,.

MNpwn BBINONHEHMN KOCBEHHOMO Nepexoaa Unn KOCBEHHOMO BbI30Ba NOANPOrpaMmbl AaHHbIE,
3arpy>eHHble B pernctpbl SR6 n SR7, nHTepnpeTmpyloTca Kak agpec crieaytoLemn Bobinos-
HAeMon KoMmaHabl. [N 3arpy3kn agpeca nepexoga pekoMeHayeTcs MCNonb30BaTh Creym-
arbHble NCeBOOKOMaHAbI.

CTpykTypa nceBookoMaHA, 3arpy3km agpeca nepexoga:
lia #6,meTKa_nepexoaa — 3arpy3ka Mmnaglien 4actm agpeca nepexona;
liah #7,meTKa_nepexoaa — 3arpy3ka cTapLlien 4acTm agpeca nepexoga.
lNpumep:
lia #6,lab_1 ;3arpyska mnaglwen 4actm agpeca nepexoaa
liah #7,lab_1 ;3arpyska ctapLien 4yactu agpeca nepexoga

ijmp ;nepexon,

lab_1: ;MeTKa nepexoga

KomaHObI ymeHusi u 3anucu cnyxebHbix peaucmpos
mfprdst,#n

KomaHga konupyeTt coaepXumoe cry»KebHoro permctpa ¢ HoMepoM n B permcTp nams-
N,

mtpr #n,src
KomaHaa konupyeT cogepXnmoe permctpa namsitu B Cry>Ke0OHbI permcTp ¢ HOMepom n.

MmeeTca BO3MOXHOCTb UCMONb30BaTb CBA3KY KOMaHA 3arpy3ku agpeca AaHHbIX U MHCT-
pyKLI,VII‘/‘I B NamMATb C KOMaHOaMUu 3arnnucum CJ'Iy)Ke6HbIX pPerncTpoB.

lNMpumep: lab_1: .byte 5,6,7,8,9,10 ;MacccumB JaHHbIX
lab_2: mdal %a1,lab_1 ;3aNUCb B perucTp namMatu Mmnaguwen
;4acTun agpeca maccuBa AaHHbIX
mdah %a2,lab_1 ;3aMncb B perucTp namMmaTuv ctapwemn

,b4acTun agpeca MmaccmBa aHHbIX

mtpr#6,%a1 ;3anmck B SR6 mnaglien 4yactm agpeca
;Maccusa

mtpr#7,%a2 ;3anucb B SR7 cTapluen 4yactn agpeca
mMaccuBa

push #n
Komanga 3anuncbiBaeT coaepXmmMoe criy>kebHoro permctpa ¢ HOMeEpPOM h B CTEK JaHHbIX.
pop #n

KomaHaa BoccTaHaBnuBaeT U3 CTeka [AaHHbIX COAEPXKMMOE CIy>KeOHOro perncrpa c
HOMepOoMm n.
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KomaHObI pabombi ¢ 6umamu peaucmpa cmamyca
KomaHabl ycTaHOBKKU 1 cbpoca BUTOB B perncrtpe craTtyca.
dopmaTt KOMaHAbl: MHEMOHUKa_KOMaHAbl KOHCTaHTa

3HaveHne 1 B COOTBETCTBYHOLLNX pa3pAaaax KOHCTaHTbl onpeaendeT pa3psAanbl B permcrtpe
cTaTtyca npoueccopa, Hag KOToOpbiMU BbINOJTHAETCA onepauud.

0-1 paspsag KoHCTaHTbl — pa3psg C B peructpe craTtyca;
1-1n pa3psig KOHCTaHTbl — pa3psg Z B pernmcTpe crartyca;
2-n paspag KoHcTaHTbl — pa3pag S(N) B peructpe cratyca;
3-1 pa3pag KkoHcTaHTbl — pa3pag IE B peructpe cratyca.
sst — ycTaHoBKa 6MTOB B peructpe craTyca;
cst — cobpoc 6uTOB B pernctpe crartyca.

[aHHbIN Knacc KoMaHa, pacluMpeH NceBgoKkoMaHaaMm SiBHOro obpallieHus K paspsigam pe-
rmcTpa craTtyca, a UMEHHO:

stc — yctaHoBka 6uta C;

stz — yctaHoBKka 6uTa Z;

stn — yctaHoBka 6uta S(N);

stie — ycTaHOBKa paspelueHns npepbiBaHus;
ctc — cbpoc 6uta C;

ctz — cbpoc outa Z;

ctn — c6poc 6uta S(N);

ctie — c6poc paspelleHns NpepbIBaHUA.

KomaHObI npoeepku pa3psidoe peaucmpa cmamyca

tof — npoBepka 6uTa nepenonHeHns OF; sHaveHne paspaga OF TpaHcnupyeTca B pa3psg
Z perncTpa cratyca.

tdc — npoBepka 6uta TeTpagHoro nepeHoca DC; 3HaveHune paspsga DC TpaHcnupyeTcs B
pas3psa Z permctpa crartyca.

KomaHabl He nmetot onepaHaos.

KomaHObI nepeda4u ynpaesieHuUs
KomaHabl nepexona no agpecy, 3agaHHOMY B Terne KoMaHabl:
jmp — 6e3ycnoBHbIV Nepexosa;
jsr — nepexon K nognporpamMmme;
jnz(jne) — nepexon no Z = 0 (He paBHO);
jz(jeq) — nepexon no Z = 1 (paBHO);
jns — nepexog no S(N) = 0;
js — nepexog no S(N) =1;
jnc (jae) — nepexog no C = 0;
jc (jb) — nepexogno C =1.

dopmaT KOMaHAbl: MHEMOHMKa_KoMaHAbl agpec_nepexoaa
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Agpec nepexoga MOXET ObITb 3a4aH METKOW, KOHCTAHTON, apnOMETUNHYECKUM BblIpaXKeHU-
em.

lMpumep: jmp lab_1+1 ;nepexog no agpecy lab_1+1 (lab_2)
lab_1: jmp .+1 ;nepexop no agpecy= PC +1 (lab_2)
lab_2: mov %a1,%a2 ;06a nepexoga OyayT BbINOSIHEHbLI HA 3TY KOMaHAy

KomaHObI nepeday4u ynpaesieHusli ¢ ucrnosib308aHUeM KOCBEHHO20
peaucmpa

ijmp — KomaHga BbINONHSET 6e3yCrIoBHbLIM Mepexon No agpecy, cogeplkallemycs B
kocBeHHoM peructpe IR1;

ijsr — komaHOa BbINONHAET Nepexod K nognporpaMmme Mo agpecy, cogepkawemyca B
kocBeHHOM perucTtpe IR1.

KomaHObI so3epama u3 nodnpozpaMm U npepbieaHull
rts — Bo3BpaT 13 nognporpaMmmsl;
rti — Bo3BpaT 13 NpepbIiBaHUS;

rtsc — Bo3BpaT M3 noanporpamMmbl C U3MEHEHNEM COCTosiHUSI paspsina C B perncrpe
craTtyca.

dopmat KomaHabl: rtsc c

c — 3HadeHue paspsaga C, kotopoe OyaeTt yCTaHOBMEHO B perncrpe craryca nocne
BbIMOMHEHMS KomaHAabl. NpuHMMaeT 3HadveHue 0 nnm 1.

CneyuasnibHbIe KOMaHObI
nop — HET onepauuu;
wait — oxknpganue;
slp — ocTaHoB,;
sksp — NporoH creka,;
RST — nporpammHbii RESET.

KOMaHﬂbI He MMeroT ornepaHaoB.
MHCTpyKUMKM TpaHcnATOpa U KOMaHAbI Npenpoueccopa

NHcmpykuyuu pasmeweHuUsi OaHHbIX 8 rnamMsimu KOMaHO
[MeTKka:] .byte KoHcTaHTa [,KOHCTaHTa].
[MeTka:] .word koHcTaHTa/meTKa [,KOHCTaHTa/meTKa].

[aHHble B namMaTn KoMmaHg MoryT ObITb OpraHM30oBaHbl B BUAE nocregoBateribHoCTH 6an-
TOB Unn 16-paspsgHbix crios. Npu ncnonb3oBaHnUM CIIOBHOW OpraHM3aumnm aHHbIX B Kade-
CTBE KOHCTaHTbl MOXXET MCNOSMb30BaTbCA agpec B NaMATn KomaHA, (meTka). KoHcTaHTa Mo-
XeT ObITb NpeacTaBneHa apupmMmeTnieckum BoipaxkeHnemMm. CUMBOSbHbIE KOHCTAHTbI U MET-
KW, ncnonb3yemble Npu 3agaHnm KOHCTaHT, OJKHbI ObITb onpeaeneHbl paHee.

NHcmpykyuu 3aeepweHUsi mpaHcasyuu
.end — 3aBepLueHne TpaHcnAUnn.

.endc — 3aBepLueHune TpaHcnAaumnm nporpamMmmbl U BblHUCTieHUne KOHTpO.I'IbHOI‘/JI CYMMbI.
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MNcxoaHbIn TEKCT NporpamMMbl B K&XXO0M U3 TPaHCIIMPYyeMbIX hannoB AOMKEH coaepXaTtb
WHCTPYKLMIO 3aBepLUeHns TpaHcnauun. TekcT, cogepalummncsa B dpanse nocne NHCTpyK-
umm .end, TpaHcnALUM He noanexuT. Npn Heo6XxoaANMOCTM BbIHNCIIEHUA KOHTPOSIbHOW CyM-
Mbl BCEW NPOrpamMmmbl B LIENOM B Ka4eCTBe NOCrieaHEN B NporpaMmme MHCTPYKLMK 3aBeplLue-
HUS TpaHcNAUuMM OOoMmKHa ObiTb ncnonb3oBaHa .endc. KoHTponbHasa cymma cogepxut 3
6anTta n BblMUCNSIETCS criokeHnem 6amToB Koga nporpamMmmbl ¢ y4eTomM nepeHocoB. KoHT-
posibHasi CymMmmMa 3anmcbiBaeTCca B TEMO pe3ynbTUPYIoLLEro Koga nporpamMmmel. [lonyckaeTcs
obpaLleHne K KOHTPOMNbHOW CyMME NMporpamMmbl Kak K JaHHbIM B MaMSATU KOMaHA4,

UHcmpykuyusi o6ecrnieyeHusi YemHocmu yKkaszameJisi adpeca
.even

MNpumeHsieTcs npu 6anToBoW opraHM3auny OaHHbIX B MaMaTU KomMana ana obecnedyeHus
YeTHOCTU yKasaTens agpeca.

lNpumep: dat1: .byte 1,2,3,4,5

.even

UHcmpykyuu ycroeHoli mpaHcsyuu

.if KOHCTaHTa

.else

.endif

.if — Hayano ocHoBHoOro 6rioka ycrnoBHoW TpaHcnAUuMN. Ecnn 3HayeHne KOHCTaHTbl paBHO
0, To Npon3BoOAUTCS TpaHcnAumMa 6rioka.

.else — Havano 6noka anbTepHaTUBHOWM TpaHCcNAUMU. Bnok TpaHcnupyeTca ecnm 3Have-
HMSA KOHCTaHTbI OTNNYHO OT 0.

.endif — kOHeL, 6noka yCnoBHOWM TpaHCAALNN.

UHcmpykyuu ynpaeneHusi omsaokol

.bpt — onpenenseTt Touky ocTtaHoBa nNporpamMmmbl B npouecce otnaaku. [lonyckaeTtcs yc-
TaHoBKa He Boree 4-x ToYeKk OCTaHOBaA.

UHcmpykyuu 3adaHusi MakpoornpedesieHul
.macro ums_makpoonpegerieHusa napametp1,...,napameTpN

MMSI_MaKpoornpeaeneHns — nocrnegoBaTenbHOCTb AnvHon He 6onee 32 cMMBOSIOB.
MapameTp — bopmarbHbIM NapamMeTp MakpoonpeneneHusl; nocregoBaTeribHOCTb
ANVHoW He B6ornee 32 cMMBOJSOB.

.endm — NHCTPYKLUMSA 3aBepLuaeT 60K MakpopacLLUMPEHUS.

NHcmpykuyuu ¢ghopmupoeaHusi ilucCmMuHa2a
Jdist pexxum

pPexXumMm — Ko, pexxnuma onpeaensiet butosble crarn paspelueHns / 3anpeLleHms pac-
KpbITUa cogepxumoro dannos include, makpoonpeneneHuin define.

Paspag 0 — paspelueHue packpbiTua cogepxumoro gannos include.
Pa3psaa 1 — pa3pelueHne packpbiTUa MakpoonpeaeneHmnn.

Paspag 2 — paspelueHme packpbitua define.
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Mo ymMonyaHuio yCTaHOBEH PEXNM MOSHOIo paspeLleHus.

KomaHObI npenpoueccopa
#include — BkntoyeHme cogep>kMMoro dparina B Tefno UCXOOHOro TeKCTa NporpaMmmbl.

#include “uma danna” — cTpoka 3ameHsieTca Ha cogepXxnmoe danna ¢ ykasaHHbIM
umMmeHeMm. Ecnu nyTb K cpanny He 3agaH ABHO, TO NMOUCK dpania NponsBoaNTCA B TEKY-
em kartarnore.

#include <umsa cpanna> — nomck BknoHaemMoro ganna NnpomM3BoanUTCS B KaTasrore, yka-
3aHHOM BO BXO4HOW CTpOKe TpaHcnsaTopa (-i).

KomaHga MoxeT ynotpebnsitbcsa B Nto6oM MecTe nporpaMmmbi.

#define ngeHTnmnkaTop cTpoka — KomaHga yctaHaBnmMBaeT COOTBETCTBUE CTPOKN CUM-
BOJIOB 3agaHHOMY ngeHTtmndukartopy. B Tene nporpammbl ngeHtndukatop dyget same-
HEH Ha yKasaHHYyK CTPOKY cMMBOSoB. Pasmep naeHTudmkaTtopa He OOMmKeH NnpeBbl-
waTb 32 cmmBona.

MakpoonpeneneHus

3apaHne makpoornpeaerneHns OCyLLECTBNAETCH C NMOMOLLbIO COOTBETCTBYIOLMX UHCTPYK-
UMn TpaHcnsaTopa:

.macro ums_makpoonpeageneHmsa napametp 1,..., napametp N
Teno MakpoonpeaeneHus
.endm

Pasmep nmeHun makpoonpegeneHmns He 4oSKeH npeBbiwaTb 32 cmmBosna. BeizoB makpoon-
peaeneHnsa ocyLecTBNAeTCA NCNOoNb30BaHMEM B Mosie KoMaHabl UMEHM Makpoonpeaerne-
HUA. He gonyckaeTca ncnonb3oBaTb B Ka4eCcTBe MMEeHW MakponpeaeneHnss UMeH KoMaHza
npoueccopa. B ponu daktnyecknx napameTpoB MakpoOMHCTPYKLUUU MOTYT BbICTyNaTb J1t0-
Oble KOHCTPYKLUUM A3blka (METKU, KOHCTaHTbI, BblpaXXeHUs, onpeaeneHns, UMeHa perncr-
poB). Teno makpoonpeaeneHna He MOXET BKIoYaTb MHCTPYKUUM .macro, #include. Vc-
NoNb30BaHVE MAaKPOUHCTPYKLUUI B Tene MakpoonpeaeneHuin JonyckaeTcs.

B MakpoornpeaneneHnAax nNMeeTcAa pexxmm aBTOMaTU4YECKOMN reHepaunn yHUKarnbHbIX METOK.
MeTkun B MakpoonpeaeneHnax JoJmKHbl HA4HMHATbCA C CMMBOIJ1a @ MeTka cogepXnTt oo 5
Ll,l/l(prBbIX CMMBOOB. ABTOMaTNYECKN reHepunpyroTCA TOJIbKO JTOKallbHbl€E METKW.

lNpumep: .macro name pari,par2

cmpl par2,0

jne @1

mov par1i,par2
@1: inc par2

.endm

name %a1,%a2
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NMPUMEP NPOIrPAMMbBI

CoobLeHunst o6 olmnbkax BKIMHOYaKTCS B FMIMCTUHI NPOrpaMMbl 1 Bbl4aroTCS HA 9KpaH MOHMU-
Topa C ykadaHneM HoMepa CTPOKU-UCTOYHMKA OLLUMOKN.

Macro.mib

; MakpoonpegeneHue opMmpoBaHUa KOHUrypauumm tTamepa
; inter_h — 3Ha4eHune cTapwero 6anta nHTepBana
; inter_| — 3HauyeHne mnagwero 6anta nHTepesana

.macro timer_config inter_h,inter_|

movl ta_dr,10h ;paboTa c permcTtpom nHTepearna

movl ta_ci,40h ;16-paspsiaHbIv perncTp

movl ta_dr,0 ;paboTa c Mmnaalwum 6anTtom perncrtpa nHTepasana

movl ta_ci,inter | ;3Ha4YeHVe Mmnagllero banta uHTepeana

movl ta_dr4 ;paboTa co ctapLimm 6anTomM permcTpa nHTepeana

movl ta_ci,inter_h ;3Ha4YeHue ctapuwero 6anTa permcTpa nHTepearna
.endm

port cf=00011011b ;3HayeHMe pernctpa ynpasrneHusi nopTa 4nsa sagaHusi
;KOHOUrypaumm B aBTOUHKPEMEHTHOM peXnMme

; MakpoonpegeneHme dopMnMpoBaHNS KOHUIypaLym NOPTOB
; p_dr-pernucTp ynpaeneHusi nopta

.macroport_config p_dr
movl p_dr,port_cf ;3arnosIHeEHME perncTpa ynpasneHms noprta ans
;dbopMmMpoBaHUA KOHpUrypaumm nopTa B
;@BTOMHKPEMEHTHOM peXume

movl p_dr,0ffh ;3 — Bce Bxoa/BbIXo

movl p_dr,0 ;4 — OTKPbITbIN CTOK

movl p_dr,0 ;5 — pe3ncTopbl OTKMNOYEHbI

movl p_dr,0 ;6 — NpepblBaHMSA 3anpeLleHsbl

movl p_dr,0 ;7 — npepbiBaHUA 3anpeLueHbl
.endm

; MakpoonpeaeneHme dopMmMpoBaHus LiIMKNa
; reg — CHeTUYMK UmnKna
; lab — meTKka umkna

.macro loop reg,lab

subl reg,1
jne lab
.endm
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Example.mic

#define ta_dr %d4 ;pernctp ynpaesneHusa Tanmepa A

#define ta_ci %d5 ;uHTepBanbHbIN (KOHUIypaLumm) perncTp
;Tanvepa A

#define pa_dr %b1 ;pernctp ynpaeneHus nopta A

#define pb_dr %b2 ;pernctp ynpasneHus nopta B

#define pa_wr %d1 ;pabounn pernctp nopta A
#define  pb_wr %d2 ;pabounn pernctp nopta D

work=40h ;06nactb paboumx nepemMeHHbIX NPorpaMmmb|

#include "macro.mib"

;- 0brnacTb BEKTOPOB NpepbiBaHWiA Npoueccopa

jmp START ;<0> HauanbHbI NycK nporpaMmmbl

nop ;<1> CTopoxxeBomn Tanmep (He Ncnorb3yeTcsl)
jmp exit ;<2> BbIX0O[ 3a rpaHnLy cTeka

jmp ITMRA ;<3>Tanmep_ A

nop ;<8> He ucnonb3yeTcs

nop ;<5> He ucnonb3yeTcs

nop ;<6> NopT A (NpepblBaHMSI HE NCMOSIb3YHOTCS)
nop ;<7>TllopT B (NpepblBaHMSI HE NCMOSIb3YHOTCS)

;- obnacTb BEKTOPOB NpepbiBaHUN YCTPOUCTB, OTCYTCTBYHOLLMX B A4AaHHON BEPCUN
;MUKPOKOHTpornepa (MoXeT 6bITb MCNOMNb30oBaHa A pasMeLLleHns Norie3Horo koga
;AporpamMmsl.

;90%%06%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%0%0%6%6%6%6%06%6%6%6%0%6%0%6%6%06%0%6%6%0%6%6%0:
; npouenypa ob6paboTkn NnpepbiBaHUA OT Tanmvepa A :
;90%%06%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%0%6%6%06%6%6%6%0%6%6%6%6%06%0%6%6%0%6%6%0:

ITMRA: push #d ;COXpaHeHne cogep>XMMoro CErMeHTHOro permcrpa

Idr #d,0 ;CerMeHTHbIN agpec perncrTpa ynpasneHua Tanvepa
P A

bich ta_dr,0Eh ;cHaTMe npuymHbl NnpepbiBaHmsA (c6pocom 6uToB
;OLINBKN)

pop #d ;BOCCTaHOBIIEHME COAEPKNMOIO CErMEHTHOIO
; pernctpa

rti

nop <13>
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nop <14>
jmp exit ;<15> EEPROM (npepblBaHne He UCMNOoSb3yeTcs)

SRR R R R T R R
; Touka cTapTa nporpamMmmbl :
SRR R T R T R R R

start: Idr #a,work ;CerMeHT pabouunx nepemMeHHbIX NporpaMmmbl
Idr #b,18h ;CErMEeHT PerncTpoB KoHdUrypaumm noptos
port_config pa_dr ;doopmMupoBaHue KoHpurypauum nopta A
port_config pb_dr ;doopmMupoBaHue KoHpurypauum nopta B
Idr #d,0 ;
movl pa_wr,0FFh ;3anuck B NopT A
movl pb_wr,0FFh ;3anuck B nopt B
movl al,20 ;CHEeTUYUK UMKna
$53: movl a0,0 ;CYETUYNK BHYTPEHHETO LMKa
$54: movl pa_wr,055h ;3anucb B nopt A
movl pb_wr,055h ;3anmcb B nopTt B
movl pa_wr,0AAh ;3anumcb B nopT A
movl pb_wr,0AAh ;3anuck B nopt B
loop a0,$54 ;opraHusaums BHyTPEHHEro uukna
loop a1,$53 ;OpraHn3aumnsi BHELLHENO LmKnia
timer_config Offh,0ffh X
movl a4,055h ;daHHble ona opMMpPOBaHUS LLaXMaTHOro
movl ab5,0FFh ;koga Ha nopty B
movl ta_dr,3 ;MyCK Tanmepa
movl %a6,0 ;MapamMeTp uukna
$10: wait ;OKnaaHue npepbiBaHMS OT TarmMmepa
mov pb_wr,%a4 ;3anncb B nopt B
Xxor a4,ab ;dbopMUpoBaHMe WaxmaTHOro koga
loop %a6,$10 LMK
exit: slp ;OCTaHOB nporpammbil
.END
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