YIPABJIEHUE ITIPOT'PAMMOM 3

3.1 OB30P

B nmanHOli rmaBe npeanaraeTcs ONWCaHWE MPOTrPAMMHOTO ABTOMATAa MPOLEC-
copoB cemelictBa ADSP-2100. IlporpammHblii aBTOMAaT yNOpapiseT MNOCIEI0BATENb-
HOCTBIO BBIMOJIHEHUSI MpOrpaMMbl. B HeM COAEpKHUTCS KOHTPOIUIED MpPEphIBAHUNA U
JIOTUYECKOE YCTPOUCTBO COCTOSTHUI.

3.2 IPOTPAMMHBI ABTOMAT

[TporpaMMHBIH aBTOMAT TeHepWpyeT ajapeca KOMaHI W olecrieunBaeT THOKoe
ynpasieHue mporpamMMmoii. OH TTO3BONAET OCYIMIECTRIATE OCIEI0BATEEHOE BEITTOTHEHNE
KomaH1, 00paboTKy TIpepsIBaHAH OPUTHHAIBEHBEIM 00pa3oM W pealn3oBaTh 3a OMUH K
KOMaHIIbI BEI30Ba, YCIIOBHOTO W 0€3YCIIOBHOTO MEPEX0a.

Ha pwuc. 3.1 mpwemeHa OJIOK-cXeMa TIPOTPaMMHOTO aBToMara. Kakmwrii
(YHKIIMOHATBHEIH OJIOK TIpOrpaMMHOTO aBToMara OyIeT JeTalbHO pacCMOTpeH Jajee.

B nmanHOli TnaBe, KpoMe OMWCaHWA JIOTMYECKWX YCTPOWCTB MPOTpaMMHOTO
aBTOMara, TIPWBOAWTCS Takke WHGOpPMamWs o KOMaHdaX, KOTOphle 3ajaioT
TOCIIeIOBATENBHOCTE BBITTOJTHEHNS TIPOTpaMMBl B Mporeccopax ceMelictea ADSP-2100.
K HIM oTHOCATCS clieyrome KOMaH bl

DO UNTIL

JUMP

CALL

RTS (Return From Subroutine - 8o38pawyenue 8 21agHyio npozpammy)

RTI (Return From Interrupt - eo306no61enue pabomei nocne 06CIyACUBAHUS
npepuleanus)

IDLE

[MomHoe omMcanne KaXKao# KOMaHbI JaHO B rnase 15, "Habop komaHn'.

3.2.1 Jloruveckoe yCTpoiicTBO BbIOOPA ajpeca cieayloleil KOMaH/bl

IToka mpoueccop BHIMTOTHAET TEKYIIyI0 KOMaHAy, MPOTpaMMHBII aBTOMar
OCYIIIECTBIISIET TIPeIBAPUTENFHYIO0 BHIOOPKY CIEIytoleil KoMaHabl. Anpec 3TOW KOMaH B!
BHIOWpaeTcs B TaMSATH TPOTPaMMBI JIOTHYECKAM YCTPOWCTBOM BBIOOpa anpeca
Cledytoleil KOMaHIbl U3 OJTHOTO W3 YeThIPEX HCTOYHHKOR:

* UHKPEMEHTOP CUETUUKA KOMaH]
* CTEK CUeTUHKa KOMaHJ

* PErucTp KOMaHJ

* KOHTPOJLIEP NpepblBaAHUN

71



3 YVIIPABJIEHUE ITPOTPAMMON

Wwvna ONA

CTek cyeTumMKa

Kop ycnoems n3 PETUICTPA KOMAH[,

npepbIBaHN

npepbiBaHus

|
' r Agnpec nepexoga/sbi3oBa
DyHKUMOHanbLHoe none
MynbTunnekcop
' Anpec nocneaHeit
KOMaH[b! LuKna u
CNTR (cueTtunk) YCroBME 3aBepLUeHuns
CE ouT uukna
¢ Crek cocTosHNI CTeK umknos
v ! 2 |
MynbTunnekco| [orudeckoe
v P YCTPONCTBO
| YoroBuUs Komnapatop
ApucmeTnyeckme * ] LMKIOB
COCTOSIHUS > PerucTpb ‘
COCTOSAHUIA
(13 AIY) |
C BbiBoga FI
(K’i\ODMSP 2100)
CTek cyeTumka
KOMaH,
| KoHTponnep a) 4 MynbTunnekcop

YcrpoiicTea Bbl-

6opa ucTouHmKa
cac "
MynbTunnekcop cneayoLlero anpeca cnenylouen

agpeca KoMaHzbl
l
« >
WwnHa AN

Puec. 3.1 Baok-cxema nmporpaMMHOT0 aBToMaTa
VeTpoiicTBo BbIOOpa HCTOYHHMKA adpeca cliefytomleld komanisl (puc. 3.1)

IIO3BOJIACT BI:I6paTB OIWH U3 NPUBEICHHDBIX BBIIIC HCTOYHUKOB, OCHOBBIBAACH HA JaHHBIX,
TIOCTYMNArOmMux u3 perucTpa KOMaH#, JOTHYCCKOTO yc’I‘pOfICTBa ycioBus,
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YIPABJIEHUE ITIPOT'PAMMOM 3

KoMIaparopa LMKIOB W KOHTpPOJJIEpa MpepbiBaHUM. 3aTeM aapec 3TOW KOMaHAbl
BBIBOJUTCS HA TIMHY afipeca maMatu nporpammbl (ATIIT).

B ciywae mocnenoBaTeIbHOTO BBITIONHEHWS MPOTPAMMBI, a TaKKe KOTOa He
MpeANPUHUMAETCS MEPEXO1 MU BO3BPALLEHUE MO YCA0BUIO, UK Koraa uukia DO UNTIL
3aKaHUMBAETCA, B KauecTBE WCTOYHMKA ajpeca Clemylouleldl KOMaHObl BeIOMpaeTcs
VHKPEMEHTOp CuUeT4MKa KOMaHI. BBIXOaHOe 3HadeHWEe WHKPEMEHTOpa BLIBOAWUTCA Ha
iy ATIIT u 3arpy)kaetcs 0OpaTHO B CUSTIMK KOMAH]I [UTA HAYala CIIeIyIOMeTo MUKIa.

IIpn BO3BpamieHWH W3 TMOANMPOTPAMMBI WM TIOCIE OKOHUYaHHUS 00paboTKH
TpepbIBaHUs B KadecTBE WCTOYHMKA ajgpeca Cliefylolneil KOMaHabl BbIOMpaeTcs CTeK
cueTurKa KoMaHj. BepxHee 3Hau€HHE CTEKa MOXKET TAKKe MCIIOJIb30BATHCS B KauecTBE
CJeIyIOILEero aapeca Npy Bo3BpalleHnu K Havany uukina DO UNTIL.

B ciyuae npsmoii agpecanmm azpec KOMaHObI, K KOTOPOH OCYILIECTBISETCS
nepexon, Oepercs w3 peructpa KoMaHA. Ampec Tmepexoga paspsaaHOCThio 14 Out
COZEPKUTCS] B KOMAHIHOM CIIOBE.

IMpu obcmyxuBaHUM TIpepbIBaHWS aApec Ccleaylollei KOMaHIbl B TNaMATH
nporpammsl 6epeTca W3 KOHTpoJulepa npepsiBaHuil. [locne oOHapyKeHUs TpepbIBaHus,
MPOLECCOP MEPEXOANT K AUYEHKEe, CONEPKAEH BEKTOP NMPEPBIBAHUS, COOTBETCTBYIOILNN
3anpocy NpepsIBaHMUS.

Eme onHuM MCTOYHUKOM azpeca clenylomeil KOMaHIbl MOXKET CIYXUTb OAWH
n3 wHAekcHbIX peructpo (I4-17) Teneparopa ampeca mameeix 2 (DAG2). 3to
MPOKMCXOIUT MPU HMCMONb30BAHUM KOCBEHHOM agpecanyy B TaKoil KOMaHAe mepexona,
Kak:

JUMP (14);

B 3TOM ciiyuae B cueTuMK KOMaH[ 3arpyskaetcs 3HaueHue u3 DAG2 uepe3 LnHY

AIIII. (T'enepaTopsl axpeca JaHHBIX OYyIyT paCCMOTPEHBI B TJaBe 4).

3.2.2 CyeT4YHK KOMAH/ M CTE€K CUECTYNKA KOMAH/]

CueTynk KOMaHA TPEACTABISICT €000¥ 14-OMTOBBIN PETHCTP, B KOTOPOM
MOCTOSIHHO COAEPIKUTCA aAPEC TEKyllel BbIMONHAEMONW KOMaHIbl. DTO 3HAYEHUE
yBenuuuBaeTcss Ha | B 14-pa3psaaHoOM  UHKpeMeHTOpe. BbIXxoaHoe 3HaueHUe
WHKPEMEHTOpa MOXET BBIOMpAThbcd MYJIBTUIUICKCOPOM CIEAYIOIIEro anmpeca s
BEIOOPKH ClIeAYOIIeH mocne10BaTeNbHOM KOMAHIbI.

CueTynK KOMaH/I CBSI3aH CO CTEKOM, COACPIKALIAM 10 IECTHAAIATH 14-0UTOBBIX
CIOB, B KOTOpbId mnpu BblMoNHEeHMM KoMmanabl CALL nomelnaeTcss 3HaueHue
HHKpeMeHTOpa. CTeK CUETUMKA KOMAaHJ 3aroiHIeTCs TaKKe MPU BBIMOJHEHUU KOMaHIbI
DO UNTIL wu mpu oOpaborke mpepsiBanuii. OgHAako, B clOydae TpepBIBaHUS,
HMHKPEMEHTOP UTHOPUPYETCS, & B CTEK MOMELIAeTCs TEeKYLLUEee 3HaYeHH e
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3 YVIIPABJIEHUE ITPOTPAMMON

cueTYMKa KOMaHI (a He 3HAUCHWE, Ha enuHMIly Oonbmee). TakuM 00pa3oM MOKHO
BO300HOBHTE BBITIOJTHEHNE TPEKAECBPEMEHHO TPEPBAHHONW KOMaHIbl 10 OKOHYAHHIO
obciTy>)KuBaHHA TpepbIBaHUs. J[aHHbIE aBTOMATHYECKH TMOMEIIAI0TCA M W3BJICKAIOTCS U3
CTeKa CYeTYMKa KOMaHI BO BCEX BBIIICHA3BAHHBIX CIydyasX. BoO3MOXHO U
HEMOCPEACTBEHHOE U3BJIEUEHUE NAHHBIX U3 CTEKA MOCPEACTBOM KoMaHabl POP.

Jns ureHWs (M HEMOCPENCTBEHHOTO W3BICUCHUA), a Takxke 3amucd (U
MOMEIICHNSI B CTEK) BEPXHEro 3HAUCHMs CTeKa CYeTYMKa KOMaHA TpeaycMOTpeHa
crneuuanbHas KomaHzaa, wucnoabdytowas mncepaopeructp TOPPCSTACK, onwucanue
KOTOPOTO TIPUBOIUTCS B KOHIIE TAHHOM TTIABHI.

BrIxoaHOoe 3HaUCHUE MYTBTHILIEKCOPA CIIeMYIONIETO aapeca MmoaaeTcs 00paTHo B
CUeTYMK KOMaHJ, KOTOPBIM, KaK TPaBWIIO, TIepe3arpy’kaeT 3TO 3HA4YeHHE B KOHIIC
KaXIOTO UHWKNa mpoueccopa. OgHAKO, B Clydae KOCBEHHOM ajapecaniy ajapec
cienymolleli komaHabl BbiBoauTed Ha wnHy ATII 'eneparopom aapeca aanusix DAG2, u
CUYETYUK KOMaHJ 3arpyxaercs HenocpeAcTBeHHO ¢ uHbl AIIIT.

3.2.3 CyeTyNK HUKJIOB U CTEK CUYETYHKA

CYeTunK LMKIOB M CTEK CUETYMKAa OOECTeuMBAIOT TPOTPAMMHBIN aBTOMAT
MOIIHBIM MEXaHW3MOM JJIsi OpTraHu3alyuyd UWKIOB. CUeTYHK mMpencTasiser codoit 14-
OWTOBBIH perncTp ¢ BO3MOKHOCTBIO ABTOMATHYECKOTO TMOCTAEKPEMEHTHPOBAHMS,
YOPaBISIIOLIMH MOCIE0BATENLHOCTRIO LHKIOB MPOTPaMMBbl, KOTOPBIE BBITIOJHAIOTCS
3aJaHHOE YHWCIO pPa3. 3HAUYeHHA CYETYMKA SIBISIOTCS O€33HAKOBBIMH BEJIMYMHAMHU
pa3psimHOCTBIO 14 OUT.

o Hauana mukia B cuetdnk (peructp CNTR) 3arpyxatorcs 14 miaagmux OuT ¢
mmael JAIJ1, semstommecs TpeOyeMbIM YHCIOM IHKIOB. J[eHCTBUTENBHOMY YHCITY
uuknoB N mportuBonocrasnsercss 3HayeHue N - 1. bnarogaps joruueckoid onepauuu
MPOBEPKU COCTOAHMA 3anodHeHHOCTH cueTunka CE (cdeTumk mycTt), KOTOpas BMecTe ¢
aBTOMATUYECKUM TMOCT-AEKPEMEHTHPOBAHNEM 3HAUEHUSI CUETYMKA OCYLIECTBISIETCS B
koHue uukna DO UNTIL, creneHb 3aMOJHEHHOCTH CUETYMKA MCMONb3YETCSl B KAUECTBE
YCIIOBHS NPEKpaIleHNs LKA, 3anoJHeHHOCTh CHETYHUKA TIPOBEPSAETCS B HAUasle KaKaAoro
LMKJIa mpoLeccopa, M 3HaUeHWe CUeTYMKA yMEeHbLIaeTcs Ha | B KOHLE; TaKUM 00pa3om,
KOTZa 3HaYeHHE CUeTUMKa AOCTUraeT |, yCTaHABIWBAETCS, YTO CUETUMK IyCT, a 3HAYMT,
LUK BbINOJIHEH N pas.

ITpoBepka ycnoBusi CE ¥ aBTOMAaTHYECKOE YMEHBLUEHUE 3HAYEHUS CUETUMKA
MOJKET TaKXK€ BBITIOJNHATHCA TPH KOMaHJAE YCJIOBHOTO Mepexoia, KOTopas MpoBepsieT
3aMoJHEHHOCTh cueTynKka. Korga 3amosiHeHHOCTh CUeTYMKa TPOBepseTcs Kak 4vacTb
KOMaH/bl BO3BpaTa MO YCJIOBHIO WJIM YCIOBHOH apuU(MeTHYeCKOlW KOMaHIbI,
JEeKPEeMEHTUPOBAHUE CUETUMKA HE BBITIOIHSETCS.

CoaepKuUMoOe cUeTYUKA MOXKET HEMOCPEACTBEHHO CUMThIBaThCs Ha wuHy JITJI B
mrodoe Bpems. [Ipu 3Tom nBa crapmux 6uta muHbl A1/ 3am0omHSIOTCS HYISIMH.

Crek cyeTdYWKa LWKIOB, colepamuit mo 4-X crnoB no 14 OuT, MO3BONSAET
OPraHU30BbIBATH BIIOKEHHBIE LIUKJIbI 33 CUET BPEMEHHOTO COXPaHEHUs] HOMEPOB LIMKJIOB.
Ilpu 3arpyzke HoBoro 3HaueHusi ¢ wuHbl HIIJ] B cUeTUMK €ro TeKkyllee 3HauYeHHe
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YIPABJIEHUE ITIPOT'PAMMOM 3

ABTOMATHYECKM MOMELIACTCS B CTEK cueTurKa. KaxIbll pa3 mpu BBINOIHEHUH YCJIOBHSA
CE (cueTtynmk mycT) COAEPKUMOE CTeKa H3BJICKAETCSl aBTOMATHUECKH, MpeAroaras,
TakuM 00pa3oM, BHITIOIHEHWE BHEITHETO MUKIA (ecny TakoBoi mmeercs). s ciydaes,
Korna TpeOyeTcs TIPEKAEBPEMEHHBIN BBIXOA W3 1LMKNA, TpegycMaTpuBaeTCA
BO3MOXKHOCTb HETIOCPEICTBEHHOTO U3BIIEUEHNS COAEPIKUMOTO CTeKa CUETUHKA.

[Tpu aBTOMATHUYECKOM TOMEIIEHUH AAHHBIX B CTEK CHETUHMKA CYLIECTBYET NBa
uckmoueHus. [Ipu 3arpyske cuetuuka ¢ wuHbl JI1J] ero copep:kumoe He 3aHOCUTCS B
CTEK, eclli CUeTYMK OBbII MyCT, TaK KaK B 3TOM Cilydae sdelka cTeka OyneT ucTpayeHa
BIyCTy10. Takoe COCTOsIHME BO3HMKAET MOCIE Tepe3anycka CUCTEMbI U TIPH BBITIOJIHEHNH
ycnoBusi CE, korga ctek cueTuvka mycT. BUT COCTOSHUMSI MyCTOro0 CTEKa CueTYuKa B
peructpe SSTAT yka3bIBaeT Ha TO, YTO CTEK MYCT.

Bropoe ucknodeHne npeACTaBiIeHo B SIBHOH (OpMe B CIIELIMATEHOM CHHTaKCHCe
OWRCNTR (mepesanmucath cueTduk). [Ipy BBITOJHEHWW HTON KOMAHIBI B CUETYHK
3aMrchiBaeTCs HOBOE 3HAU€HWE, B TO BpeMs Kak B CTEK HHUYEro He MOMEIAeTcs.
OWRCNTR Hemnb3st CUUTHIBATH (T.€. UCTIONB30BATh KaK UCXOTHBIN PETUCTpP) U BKIIOYAThH
B MOCJIEHIOI0 KOMaHAy UMKIa, OpraHn3oBaHHOro komanaoi DO UNTIL.

3.2.4 KomnapaTop WHMKJIOB U CTeK HHKJIOB

Komanpa DO UNTIL nHMUManu3upyeT UMK ¢ HYJE€BbIMU MOTEPSIMH PECYPCOB,
WCTIONB3Yysl KOMTapaTop (CpaBHHMBAIOUICE YCTPOWCTBO) MLWKIOB W CTEK IIMKIIOB
MPOrpaMMHOIO aBTOMATA.

B  kaxaoM  uUMKIe — KOMMApaTOp  CpaBHMBAeT  ClENyIOWIUMA  ajpec,
CTeHEPUPOBAHHBIA MPOrpaMMHBIM aBTOMATOM, C aIpecoM MOCIEIHEeH KOMaHIbl LHKIA
(xotopsrii comepxurcss B komanae DO UNTIL). Anpec mepBoii KOMaHABI B LUKIIE
YCTaHABJIMBAETCSl B BEPIUMHE CTEKa cyeTuMka Komania. Korjga BbIMOSHSETCS MOCAEAHSS
KOMaHJa LIMKJIa, TPOLECCOp pealu3yeT Onepaluio YCIOBHOTO Nepexo1a Ha Hayalo LUKIa
0e3 KaKkux-Tnbo H3IepKeK, KOTOPhIE MOTYT BO3HUKHYTh [P OPTaHU3AINH [INKIIA APYTHM
obpazom.

B crexe UMKIOB, B KOTOPOM MOXET 3aMUCHIBATHCA A0 YETHIPEX YPOBHEH,
cozeprKaTcsl aApeca MOoCNeIHUX KOMaHI U YCIOBUS OKOHYAHUsI BPEMEHHO 3a€PKaHHBIX
UMKIOB. EJVHCTBEHHBIM JOMONHUTENbHBIM LMKI, CBSI3aHHBI C oOpraHuzaluei
BiokeHHbIX LMKJIOB DO UNTIL, Bo3HMKaeT mpu BbINOJHEHUM camoil koMaHasl DO
UNTIL, Tak kak MOMELIEHWEe U U3BJICYEHHE OaHHbIX M3 BCEX CTEKOB MPOUZBOAUTCSA
apToMaTnyecku. [Ipy UCNonb30BaHUK COCTOSIHUS 3AMOJHEHHOCTH CHETUHMKA B KAUECTBE
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3 YVIIPABJIEHUE ITPOTPAMMON

YCIIOBUSI OKOHYAHMS LMKJIA AJIs1 HAYaTbHOM 3arpy3Kd cueTduka TpeGyeTcsi Ipyroi LK.
B rabmmue 3.1 mpuBomsATCA YCNOBMS  3aBEPIICHHWA ILMKNA, KOTOPhIE MOTYT
HUCIOJIB30BaThCsl cOBMecTHO ¢ komanaoit DO UNTIL.

Ta6numa 3.1
Jlornveckmne ycaoBus 3agepiennst nnkiaa DO UNTIL
Cunmaxcuc Ycnosue cocmosnus Hemunno, ecau:
EQ PaBHo HymO AZ=1
NE He paBHO HyIIO AZ=0
LT MeHble HyJist AN.XOR.AV =1
GE Bosblie unm paBHO HyIO AN.XOR.AV =0
LE MeHbIEe UK PABHO HYIIO (AN.XOR.AV).OR.AZ=1
GT Bounblue HyJis (AN.XOR.AV).OR.AZ=0
AC IMepenoc B AJTY AC=1
NOT AC Her nepenoca B AJIY AC=0
AV [Nepenonuenue B AJTY AV=1
NOT AV Her nepenonnenns B AJIY AV =0
MV [Iepenonnenue B yMHOXKUTENE-HAKOTIUTENE MV =1
NOT MV Her nepenonnenus B ymHoxurene-nakonurene MV = 0
NEG Omnepana X mnocnenneit komanasl ABS Opm1 AS =1
OTpHLIATENICH
POS Omnepana X mnocnenneit komanasl ABS 6pm1 AS =0
MOJOKUTETECH
CE Cueryuk myct

FOREVER Bcerna

IIpu BbinoaHennn komaHasl DO UNTIL 14-paspsaHelii agpec nocienHei
KOMaHIBl W YCIOBUE 3aBEpIICHUs] IHMKIA pa3psaHocThio 4 Outa (M TO, W Ipyroe
conepxarcs B komanne DO UNTIL) moMemmaroTcsi B CTeK MUKIOB, coaep:kamuii 4 cioBa
mo 18 6ur. ONHOBPEMEHHO C 3TWUM, BBIXOJHOE 3HAUCHWE WHKPEMEHTOpa CUYETUHKA
KOMaHJ MoMeLIaeTcs B cTek cueTuuka koMana. Tak kak komanga DO UNTIL waxoaurcs
HETIOCPEIICTBEHHO Tepe] TepBOl KOMaHMOW [WKIA, TO B CTEKE CYETYMKA KOMAaH]
CONIEPXKUTCS aapec TMepBOil KOMAHIBI LUKJIA, a B CTeKe IWKIOB - ajpec IMoclemHei
KOMaHIBl LWKIA W YCIOBHE ero 3aBepimeHus. [lo 3aMoJHEHWIO CTeKa IIUKIOB
AKTUBU3MPYETCS KOMMApaTop LWKIOB, KOTOPHI CpaBHMBACT BEPXHUU ampec B CTEKe
OUKIIOB € ajpecoM ciemyromieil komanasl. Korma 3Th nBa agpeca CTaHOBSATCS PaBHBIMM,
KOMTMIapaTop HUKIOB YBEIOMIISIET YCTPOUCTBO BBIOOpA MCTOUHUKA CIEAYIOIIETO aapeca O
TOM, YTO B CIEYIOIIEM IWKIIe OYeT BBITOJHEHA OCISAHAS KOMaHIa [TUKIIA.

Ha nmanHOM »Tarie, B 3aBUCHMOCTH OT THIIa KOMaH[Ibl B KOHIIC IWKJIA, UMEETCs
TpU BO3MOXKHBIX pe3ylibTaTa. B TepBoM mpuMepe IMOKa3aHa HauOOICeTHITUIHAS
cutyauusi. Cnyyau B npuMmepax 2 v 3 Takke He MCKIHOYAIOTCH, HO U1 UX HAAJIEKALIEero
BBITIONTHEHNA TpeOyeTcs OoJiee CoXHas PoTpaMMa.
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Hpumep 1

Ecnm mocnennss koMaHza B LMKJIE He SIBISETCS KOMaHAOI mepexona, BHI30Ba,
BO3BpaTa WM OXUIAHHUA-TIPOCTOSA, TO CIEAYIOMUi aapec OyneT BIOpaH cXeMoit BBIOOpa
azpeca cienyrolell KOMaHAbl Ha OCHOBE YCJIOBUSI 3aBEpLICHUS LIMKJA, XPAHALIETOCS B
BepIIMHE CTeKa LMKJIOB. Eciu 3TO ycioBUe HE BBITIONHACTCS, TO BHIOMPAECTCS BEPXHUIA
azpec cTeka cueTYMKa KOMaHI, T.e. MepBas KOMaHIa LWKIAa. B ciydyae BbIMONHEHHS
YCJIOBHUS 3aBEPLICHUs LIMKJIA BEIOMPAeTCsi MHKPEMEHTOP CUETUMKA KOMaHJ, B pe3yJibTare
4Yero NPOUCXOIUT BBIXOA U3 LUKJIA. 3aTeM U3BJIEKAIOTCS AAaHHbIE U3 CTEKAa LUKIOB, CTeKa
CUeTYHMKA KOMaH U CTeKa CUETUYNKA (€CITA OH UCTIONB3YETCS).

(ObparuTe BHEMaHKE, YTO YCIOBHBIE apr(hMETHISCKIE KOMAH/IBI BHITIOTHSIOTCS
Ha OCHOBE YCJIOBHUS, BBIP@XEHHOTO B KOMaHAE B SIBHOM (opMe, B TO BpeMs Kak
MOCIeOBATENIbHOCTh LIUKIIOB YMpaBiisieTcss (HEABHBIM) YCIOBHEM 3aBEPIUCHUS LUKIA,
KOTOPOE COACPIKUTCS B BEPLIMHE CTEKa).

Hpumep 2

Ecnm mocnenHelt B umkie CTOMT KOMaHAa TEpexoja, BbI30BA WM BO3BpaTa,
MPeArnoYTeHNe  OTIAeTcsi BBIPAKEHHON B sBHOW  (opme KomaHze, a He
TOCIeI0BATENILHOCTH LIMKJIA, 33JaHHOW B HesiBHOW (opme. Ecnu ycnosue, 3amaHHoe B
KOMaH/ie, HE BbITIOJNIHIETCS, TO KMEEeT MEeCTO HOpMallbHas TMOCJIeI0BaTENbHOCTD
BBITIOJTHEHUS! LIMKINA, TTPEeACTaBlIeHHas B mpumepe 1.

[Tpu BBIMOIHEHNU YCIIOBHS, BEIPRKEHHOTO B KOMaHE, YIpaBleHne porpaMmmoit
TIEPEXOINT IO a/ipecy Tepexoaa/BpI30Ba/Bo3BpaTa. Hukakux IeiicTBHiA, KOTOpbIe OOBIYHO
HMMEIOT MECTO IMpU OO0HAPY>KEeHNWHM KOHLA LWKJA, B JAHHOM Clly4ae He TMPOUCXOAMWT, T.e.
HET BbIOOpa MepBON KOMaHAbl LIMKJIA, BHIXOJA M3 LMKJIA W MOMEILIEHUsS JAHHBIX B CTEK
LIMKJIA, CYeTYMKA KOMAH/ U CTEK CUETUMKA, A TAK)KE YMEHBIICHNUS 3HAUEHUS CUETUHKA.

(ObpaTtTe BHHUMaHWE, YTO TpPH MOJYyYEHWH KOMAaHAbl BO3BpaTa yMpaBJieHHUe
MepexoauT oOpaTHO K BEPXHUM sUeiikaM cueTdyrnka LMKJIOB, TAK KaK CTEK CUeTYMKa
KOMaH/1 COAEPKHT aJpec MepBOi KOMaHAp! LUKIA. )

Hpumep 3

Ecnu mocnexgnelt xomaHmod 1wkia sBrsetcs komaHma IDLE  (mpocroii-
OKUJIaHWe), TO MOCIEeNOBATEILHOCTh TPOTPAMMBI B OOJbINEH CTETIEHW YIMPaBIsAeTCA
komaHgoi IDLE, Hexenu 3amaHHbIM UUKAOM. [Ipu BbimonHeHuu komauasl IDLE
MPOLECcCOp BXOAUT B COCTOSHUE OXHIAHWS TPEPHIBAHUA, COTIPOBOXKIAIOIIICECS
TOHIKEHNUEM TIOTpeOIsieMOll MOITHOCTH. [IpW MONMydeHWM curHaia
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npepbiBaHKs, BbIMOJHEHKUE LUK NpeKpalaercs, a padbora nporpaMMbl BO30OHOBISETCS
C MepBOI KOMaHIBI CJCAYIOLIETO LKA,

MMpumeuanue:

[ToBbImeHHas: OCTOPOKHOCTH HEOOXOAMMa B Cioydae TMpPEeKIEBPEMEHHOTO
BbIXOJA U3 LUUKIA, d TAKXKe B cloydasX, KOTAA UMKI 3akaHuuBaeTcs komaHaamu JUMP,
CALL, RETURN wunu IDLE. Tak kak HA OJUH U3 MEXAHW3MOB OpPTraHU3alliu LIUKIOB HE
paboTaeT BO BpeMs BBHITIONHEHHMA KOMAaHI TepPeXoa/BHI30Ba/BO3BpaTa, TO B CTEKAX
CUETYUKA, LMKJIOB M CUETYMKA MPOTPaMM COXpaHAEeTCs HeusBIedeHHas WH(pOpMaLs,
Kacalomascss OpraHu3auny Lukiaa. [103ToOMy Uit BOCCTAHOBIEHMS TPaBUIBHOTO
COCTOSTHUSI TTPOLIECCOpa CIEAYeT HEMOCPEACTBEHHO W3BIE€Ub 3T JAHHBIE U3 KAXKIOTO
3anefictBoBaHHOTO cTeka. [Ipu oOpaiieHun K moAmporpaMMe NomoOHas mpodiema
BO3HHMKAET TOJILKO TOTAA, KOTAa KOMaHIa BbI30BA CTOMT TMOCNEAHEH B LIMKIE; B TaKWX
Cy4asx 10 KOMaHAe BO3BpaTa OCYIIECTBISIETCA TEPEXOA MNpOrpamMMbl K KOMaHIE,
crnemytowieli cpasy nocie nukia. KoMaHasl BeI30Ba TOANPOTPaMM, HAXOASIUECS] BHYTPU
LUKIa ¥ HEe SBISIOMIMECS TOCIenHeil KomMaHaoll 1Mkna, oOpabaTbIBalOTCsI COTJIACHO
npoLeaype, paccMOTPEeHHOI! B pumepe 1.

EnnHCTBEHHBIM OTpaHYeHUEM NPU OPraHU3aALNK LMKIOB C TOMOIIBIO KOMaH b
DO UNTIL siBnsieTcsi HEBO3MOXKHOCTh 3aBEPLUEHUS BJIOXKEHHBIX LMKIOB Ha OJHON U TOM
Ke Komanae. Tak Kak KoMMmaparop LMKIOB MOXKET MPOBEPUTh TOJBKO OIHO YCIOBHE
3aBEpLICHUS LMKJIA 3@ OJWH TaKT, TO B CIy4asiX, KOT/a BHEIUHWH W BIOKEHHBIH LIMKII
3aBEPIIAIOTCS] HA OJHOM M TOM e KOMaHAe, NPH MHKPEMEHTHPOBAHUN CUETUMKA KOMAH]
MOJKET MPOU30MTH BBIXOA W3 BHYTPEHHETO BIJIOKEHHOTO LMKJA 32 MpeNeNibl KOHEYHOTO
ajipeca BHEIIHETO LMKIIa.

3.3 KOMAH/JIbI YIIPABJIEHUSI IPOT'PAMMOU

B nmanHOM pa3mene  paccMaTPUBAIOTCS OCHOBHBIC 0a30BBIC  KOMAaHIHI,
HCTIOJIB3YEMBIE NJIA YIPABJICHUA MTOCIEA0BATEIbHOCTHIO BBITIOJTHEHUA MTPOTrPaMMBI.

3.3.1 Komanaa nepexoxa (JUMP)

14-pa3psiaHbIif  agpec KOMaHABI, K KOTOPOH OCYILECTBISAETCA MNEPEXON,
coaepxurcs B komaHaHoMm cioBe JUMP. Tlpu pekoaupoBaHuu komanabl JUMP stor
aJpec  HEMOCPEACTBEHHO BBOAWTCS B  MYNBTHIUIEKCOD  CIEAYIOLIEro  aapeca
porpaMMHOTO aBToMarta. Anpec BeiBoawTcs Ha mmHy AIIIT u 3arpyxaercst 00paTHO B
CUETYUK KOMaHJ AJIs Cllefylomero unkna. Hanpumep, mpu BbINOJTHEHUH KOMaHIbI:
JUMP fir_start;
NPOUCXOIUT NEPeXo 1o aapecy ¢ Mmetkoi fir _start.

78



YIPABJIEHUE ITIPOT'PAMMOM 3

3.3.1.1 KocBeHnHasi agpecanusi 1o agpecy, B3iTOMY U3 perucrpa

B cayuae Takmx mepexomoB aipec mepexoma OepeTcs W3 OOHOTO W3 4-X
peructpos reHeparopa aapeca nanabix DAG2 (14, 15, 16 wnu 17). (I'eneparopsl agpeca
JAHHBIX PAacCMATPHUBAIOTCS B TnaBe 4). Anpec BeiBoautcs Ha muHy AT rereparopom
ajzpeca AAHHBIX 2 W 3arpyXaeTcd B CUETYMK KOMAaHI BO BpEeMs CIEIYIOLIEro IUKIA.
Hanpumep nipy BbIMOIHEHNN KOMaHBI:

JUMP (14);

BBIMIOJIHAETCS MEPEXO/, [0 aapecy, coaepxaliemycs B peructpe 14.

3.3.2 Komanaa Bb13oBa (CALL)

Komanpa CALL BeimonHsercs Takxke, kak M komaHpa JUMP. Appec
MOANPOrpaMMbl coaepkutca B komaHaHoMm cioBe CALL, u mocne u3Ble€4YeHHS 3TOrO
azpeca W3 perucTpa KOMaHA OH 3arpykaercs oOpaTHO B CUETYMK KOMaHA Ui
crnenytomero uukiaa. Kpome Toro, Tekyiee 3HaueHUE CHETUMKA KOMAH[ yBEIMUMBACTCS
Ha 1 ¥ momelnaercst B cTek cuerunka komann. [locne Bo3BpaleHns! U3 MOANPOrPaMMbI
paboTa c4yeTurKka W BBIMIOJHEHWE MPOrPaMMbl BO30OHOBIISIETCS ¢ KOMAHIbI, CIAeAyrOIeH
3a komangoii CALL.

3.3.3 Hlukibl, Opranu3oBaHHblie ¢ MoMoIIbI0 KoMmanasl DO UNTIL

B naubomee pacnpoctpaHenHoit ¢opme umknoe DO UNTIL B kauectse
cueTdyrka utepammii ucmonelyercs peructp cuetdmka (CNTR). Tlpwm ucnonb3oBanmm
cueTyMKa JJis YMpaBieHHsA uTepauusiMyd Uukia 3aBeplieHue wmkna DO UNTIL
TPOUCXOIUT To BhimonHeHnto ycnoBus CE (cuetumk mycT). Hmke mpuBeneH mpoctoit
MpUMep LUK MoJ0OHOTO THMA:

LO=10; {ycTaHOBKa perrcTpa IMHBT TIMKITITecKoTo Oydepa}

I0=~data_buffer; {3arpyska ykaszartes ¢ epBbIM aIpecoM }
{mmkrgeckoro 0ydepa}

MO=1; {ycTaHoBKa MOTU(PUINPYIOMIETO PETHUCTPa IS }
{pupalmeHus ykazaTens }

CNTR=10; {3arpy3ka IJIWHET IIUKITATECKOTO Oy(epa B}
{cuerumnk}

DO loop UNTIL CE; {3amanve MOBTOPEHUS KA IO OOHYJIEHHS }
{cueramxa}

DM(IO,M0)=0; { HUTIMATA3aITIs/ OUHCTKa IIKTIYeckoro Oydepa}

...ITrwobag koMaHumga...
loop:...n106ass koMaHma...
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Korna komanga
CNTR=10;

BBITIONHSCTCS 10 Hayala IHMKJIa, CcYeTdmk 3arpyxaercs ¢ tmmHb I, Jlroboit
WMEBLIMHCS 10 3TOTO B CYETUHKE HOMEP LIMKJIA OJHOBPEMEHHO MOMEIIAETCS B CTEK; 3Ta
orepanys He BBITIOJNHIETCS, ecId cHeTYHK mycT. Cama mo cebe KoMaHaa
DO loop UNTIL CE;
TOJILKO 3a/1aeT YCJIOBUs OpraHU3aliy LMKIa. Bo Bpems BBIMOTHEHHA 3TOM KOMaHIbI He
OCYIIECTBISIETCS] HUKAKUX APYTMX ONepauui. DTO TMPOWCXOAWT TOJIBKO OOWH pa3, B
Havane mnepBoro npoxokaeHus uukna. [Ipu BoimosHeHun koManasl DO UNTIL aapec
HeMOCPEACTBEHHO CIEAYIOLIel 3a Hell KOMaHAbl MOMEIIAeTCs B CTEK CUETYMKA KOMaH]
(3a cueT MOMeEMIEHWS B CTeK MHKPEMEHTUPOBAHHOTO 3HAYEHHUs cUeTYMKa KoMmaHna). B
TEUeHWW TOTO K€ LMKJIAa B CTEK LMKJIOB MOMEIIACTCS afpec KOMaHIbl KOHIA LUKJIA U
ycJoBHe ero 3aBepiueHusi. [1o Mepe nmpoaoKeHus BHIMOMHEHUS OTlepanuii BHyTPH LUKJIIa,
KOMIapaTop CpaBHMBAET aApec KaKAOW KOMaHIbI C aapecoM IOCIEAHEeH KOMaHIIbI
uukna. J{o JocTkeHns 3TOro agpeca NporpaMMa BhIMOTHAETCS MOCNeI0BATENbHO.

Kaxnprit pa3 mo AOCTIKEHMIO KOHLA LMKJIA KOMMAparop ONpenesser, uTo
BBIMOJIHAEMAs KOMaH[a SBJISETCS TOCHefHeH B LMKJIE M BO3AEHCTBYET HA JIOTHYECKOE
YCTpOMCTBO BbIOOpa ampeca creayiolieli KOMaHIbl MIPOTPaMMHOTO aBTomMara. Bmecrto
BbIOOpa B KaudecTBe anpeca cleyrolled KOMaHAbl MHKPEMEHTUPOBAHHOTO 3HAYEHUS
CUeTYMKA KOMaHI, MPOBEPsIeTCsl YCIOBHE 3aBeplLieHus] LUkjga. Eciau 3To ycnoBue He
BBIMOJIHAETCS, TO BBITIOJHEHHUE MPOTPAMMbI BO30OHOBIISAETCS ¢ MEPBON KOMaH bl LIMKNA (B
KauecTBe CIeIylolero ajapeca OepeTcsi BEpXHEe 3HAUeHWe CTeKa CUeTYMKA KOMaH[).
OObparnTe BHUMaHHUE, YTO 3HAYEHUsI CTEKOB CUETUMKA KOMAHI U LIMKJIOB HE M3BJIEKAIOTCA,
a TOJILKO CUMTBIBAIOTCS.

[Tpy nocnenHeM MPOXOXKACHUH LIMKNA BBIMONHAETCS! YCIOBUE €ro 3aBepIICHHS.
[Tpu 3TOM M3BIEKAETCs 3HAUCHKE, XPAHALIEECs B CTEKE CUETYUKA KOMAH, U BbITIOJIHEHHE
MpOrpamMMbl BO30OHOBIISIETCSI HAYMHAS C KOMAaHIbI, CIELYIOMIEeH HEeNOCPEeICTBEHHO 3a
nocneAHel KoMaHnoW uukna. B mocnenHeM LMKIe AaHHbIE BBITAJIKUBAIOTCA TaKXKe U3
CTeKa LIMKJIOB M CTeKa CUeTUHKa.

3.3.4 Komanaa oxunanusi (IDLE)

ITo xomanme IDLE mporeccop BXOAWT B COCTOSSHAE HEOIPEIEICHHOTO
OKWAaHWS B peXNMe TIOHIKEHHO! MoTpediseMoii MOIMHOCTH 10 TOJTyYeHHWs CWrHaja
npepbiBanus. [lociae oOCTy)XWBaHWS HEMacKUpPYyeMOTO TIpephIBAHUS  TPOIIECCOp
TIEPEXOIUT B HOPMAITLHBIH pekrM paboThl, U TIporpaMMa BBITIONHAETCS JallbIlle HauWHas
¢ KOMaHbl, cienyromieti 3a komanaoi IDLE.
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3.3.4.1 Komanna oxuganus (IDLE) ¢ 3amennennem BHyTpeHHeil
TAKTOBOM YaCTOTHI IPOLieccopa

VcoBeplueHCTBOBaHHass Bepcus komanasl [DLE  mo3Bosser  3ameansith
BHYTPEHHIOIO TaKTOBYIO YacTOTY MpOLeccopa, yMeHbIIasi, TAKUM 00pa3oM, notpedieHue
SHEPropecypcoB. YMEHBIIEHHAs YAacTOTd TAKTOBBIX CHHXPOUMIIYJILCOB SIBIAETCS
TIporpaMMHUPyeMON APOOHON YACTHIO OT HOPMATBHOM TAaKTOBOI YacTOTHI mpoleccopa 1
3a7aeTcs TMpH TMOMOILIM BbIOOpA COOTBETCTBYIOLIETO 3HAUEHMS MEIUTENs B KOMaHZe
IDLE. Ota xoMaHga nMmeet crieayromuit popmar:

IDLE (n);

rae n=16, 32, 64 unu 128. Tlpu BBINOJHEHMM NAHHOW KOMaHIbl MPOLIECCOP OCTAETCA
TIONTHOCTRIO  pabOTOCTIOCOOHBIM, HO padoTaeT ¢ MeEHbIIeW BHYTPEHHEW TaKTOBOI
yactotoi. Korma mpoueccop HaxoauTcs B ONHMCHIBAEMOM COCTOSHHH, 4acTOTa BCEX
OCTaJIbHBIX BHYTPEHHUX TaKTOBbIX curHanoB, HanmpuMep SCLK, CLKOUT, TakToBbIx
CUHXPOWMITYJIbCOB TalMepa, yYMEHbIIAETCHd B TOW JK€ CTETEHW, YTO W BHYTPEHHSA
TaKTOBas 4actoTa npoueccopa. [Ipu oTcyTCcTBMM 3HaUeHus aenuTens B komanae IDLE no
YMOJIYaHHIO BBITIONHACTCS CTAHAAPTHAS BEPCHUS ATOM KOMaHIbI.

IIpu ucnonszoBannu komaumasl IDLE (n) 3amemnsercss BHYTPEHHSIST TaKTOBas
4acToTa TpOoLeccopa W, TeM CaMblM, YBEJIMYMBAETCS BpPeMs OTBETa Mpoleccopa Ha
BXOAAIME MpepbiBanna. HeoOxonumoe mpu CTaHAAPTHOM COCTOSHUM OXKUAAHWS I
OTBETa Ha MpepBIBaHNUE BpeMs B OJVH LIMKJI YBEJIMUMBAETCA B N (3HAUESHNE ACNUTENS) pas.
IMocne mnoxyuyeHus cWrHana pas3pelieHHOT0 TPEepBIBAHUS TPOLECCOP OCTaeTcs B
COCTOSIHWM OKHIAHUSI B TeUEHWE, MAKCUMYyM, N LMKIOB Mepea TeM, Kak BO30OHOBHUTH
CBOIO HOpMalbHYI0 paboty (n=16, 32, 64 wiu 128).

Korma komanga IDLE (n) ucronbs3yeTcst B cUCTeMax, paboTalOmUX ¢ BHEITHUMHA
TOCTIeIOBATEIBHBIMIA TAKTOBBIMU cHHXpoumMmyiscamu (SCLK), gacrora mocienHux
MOJKET TIPEeBbIIIaTh BHYTPEHHIOK TaKTOBYIO YacTOTy mpoleccopa. [Ipyu Takux ycroBusx
TIPepbIBaHUs HE JOJDKHBI TEHEpUPOBATHCS ObICTpee, UeM OHW MOTYT OBITb OOCTY)KEHbI €
YYETOM TOTO AOTIONHUTENILHOTO BPEMEHH, KOTOpoe TpedyeTcsi mpoLeccopy Ajs BbIXOAa
W3 COCTOSHUSA OXKHUIAHUS (MAKCUMYM N IUKIIOB MPOIIECCopa).

3.4 KOHTPOJLIEP IIPEPBIBAHUM

[Tpu nosmyvyeHny cUrHana npepbsIBaHNUs KOHTPOJIIEp TPepbIBAHKI MPOTPAMMHOTO
aBTOMara IepeaaeT yMnpasleHHe NpOrpaMMoi KOMaHie, pacrojioKEeHHON Mo ampecy
COOTBETCTBYIOILIETO BEKTOpa NpepbiBaHMA. [IpepbIBaHMs M COOTBETCTBYIOLIME aapeca
BEKTOPOB MpepbIBaHUsl i Kaxaoro npoueccopa cemeiictea ADSP-2100 npuBeneHsl B
tabmimax 3.2-3.7. (O6parure Baumanue, 9t0 SPORT1 M0KHO CKOH(pUTYpHpOBATEH THOO
Kak TMocCJeIoBaTeNbHbIil TOPT, JWMOO Kak COBOKYMHOCTb YIPABISIOIUX BbIBOJAOB,

BKIMIO"ast 1Ba BXoja BHemHWX mpepbBarmii, IRQO0 m IRQL1 Boxee mompobHas
nHpopmanms o koHpurypaunn SPORTI1 nana B rnase 5 "TlocnenoBarensHble MOPTH".)
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BekTopa mpepbIBaHUI XPaHITCSA B MAMITH MPOrPaMMBI UePe3 YEThIPE SUEHKU OT
OCTANBHBIX JAHHBIX. - OTO MO3BOJAECT KOAUPOBATb KOPOTKUE MOAMNPOTPaMMBI
obcimy)kuBaHMSA  TIpepbIBaHWN, He Tiepexoas K  Tpebyemoil  oOcmyXuBaromei
noanporpamme. B ciywasx korma ToAnporpamMMbl  OOCTY>KMBaHUS —TPEPBIBAHUN
cojepkar Oosee ueThIpeX KOMAaH[, YNpaBJeHHE MPOrpamMMoil NOJKHO NepeaaBaThes
obcimykuBaroIelt moAmporpaMMe KOMAaHAOW Iepexofa, PACIONIOKEHHON Mo ampecy
BEKTOPA MpPepbIBAHM.

ITocne oOcnmyXKMBaHWS TIPEpbIBAHUS YMpPaBIE€HUE BO3BPAILAETCS TJIABHOM
nporpamMMe npu oMot komauasl RTI (Bo300HOBIEeHNE padoThl mocie 00CTyKUBAHUS
MpepbIBaHNA), B X0/€ BBIIIOJIHEHUS] KOTOPOW BEpXHee 3HaUeHHe CTeKa CUeTYMKa KOMaH]
BBITAJIKMBAETCS B CUETYUK KOMAHJ; COACPKUMOE CTEKA COCTOSHHI TakKe W3BJIEKAeTCs
17151 BOCCTAHOBJICHHS NPEABIAYIIET0 COCTOSHUS MPOLeccopa.

[IpepbiBaHust MOTYT YCTAaHABIMBATbCA TMPUHYAWUTENBHO  MPOTPAMMHBIMHU
cpenctamu; cM. onucaHue peructpa IFC Huxke.

Bnaromapst 3¢¢exkTHBHOMY CTEKy W TPOTPAMMHOMY aBTOMAary, o00paboTka
HEMAacCKUPYEeMBbIX TTPEPbIBAHUM MPOUCXOANUT 0€3 3afep>KKu (KpoMe 3alepKKU, CBA3aHHON
C CHUHXpOHHW3aluel), naxke npu mnpepsiBanun nukinoB DO UNTIL. Bo3mMoxHOCTH
WCTIONIb30BAHMS ~ BIIOKEHHBIX ~ MPEpPhIBAHMN  TMO3BOJIIET  BBICOKOTIPUOPUTETHBIM
MPEepbIBAHIAM MPEPbIBATH BBITIOJNHSIEMbIE B ITOT MOMEHT MOJANPOrpaMMBbl 0OCITyKMBAHUS
HU3KOTIPUOPHUTETHBIX NpepbIBaHuil 63 KaKuX-1100 JTOMOTHUTENbHBIX 3aEPKEK.

B npoueccopax cemeiictBa ADSP-2100 umeeTcsi psii TEHEBBIX PETUCTPOB,
KOTOpbl€ MOTYT HCIOJB30BaThCS Kak "cBexue" peructpel AJIY, yMHOXUTENA-
HaKOMWTENsl ¥ yCTPOMCTBa cABHMIra BO BpeMsi oOCIyXHMBaHMS MpepbiBaHui. bnaromaps
3TOI 0COOEHHOCTH BO3MOXKHO KOHTEKCTHOE MEPEKITIOYEeHNe PETUCTPOB B TEUEHUH OJHOTO
uukna. Hcnonb3oBaHWE TEHEBBIX PErUCTPOB OMNUCHIBaeTcA B pasnene "Peructp
cocrostaust pexknma (MSTAT)" naHHOI TTIaBHI.

3.4.1 IlocaienoBaTeJIbHOCTH 00PAOOTKHU NPePbIBAHUM

Ipw ToMydeHny TTPOTIeCCOpPOM 3arpoca Ha TIpephiBaHie, OHO (QUKCHpyeTcsT Ha
BpeMs, KOTOpOe HEOOXOANMO eMy, UTOOBI 3aKOHYWTH BBITIONHEHWE TEKyIIeH KOMaHIbl.
3aTeM KOHTpOJUIep TTpephiBaHWii CpaBHUBAET 3aMpOC Ha MPEephIBaHUE C PETUCTPOM MacKu
npepbiBanms, IMASK,

B cnydae HeMackupyeMmoro TpepbiBaHWS MPOTrpaMMHBINA aBTOMAaT MOMEIIAET
TeKyllee 3HadeHWe CUeTINKa KOMaHA (B KOTOPOM COAEPKWTCS ajpec CIeayromei
KOMaHbl) B CTeK CUeTYMKA KOMaH. 3a CUET 3TOT0 Tocje oO0CTyXKMBaHWS MpepbIBaHUS
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Tabmuma 3.2
IMpepeiBanus n agpeca BeKTOPOB npepbiBanud aas ADSP-2101/2115

Hemounux npepuieanust Aodpec gexmopa npepwisanusa
3anyck nporpammbl nocie RESET 0x0000

IRQ2 0x0004 gwicuuit npuopumem)
INepemaga SPORTO 0x0008

IMprem SPORTO 0x000C

Tepenaua SPORT1/IRQ1 0x0010

Tpuem SPORT1/IRQO 0x0014

Tatimep 0x0018 (Huswiuit npuopumem)

Tabmuma 3.3

MpepeiBaHud 1 agpeca BeKTOPOR NMpephiBaHud 1ast ADSP-2105

Hemounux npepuviganus Aopec gexmopa npepviganus
3amyck nporpammbl mocne RESET 0x0000

IRQ2 0x0004(sbrcutuit npuopumemn)
Tepemaua SPORT1/IRQ1 0x0010

Iprem SPORT1/IRQO 0x0014

Tatimep 0x0018 (huzwui npuopumem)

Tabmmma 3.4

IMpepbiBaHus U aapeca BeKTOPOB npepbiBanus aass ADSP-2111

Hemounuk npepuiganus Aopec sexmopa npepuvisanus
3amyck nmporpammsl mocie RESET 0x0000

IRQ2 0x0004 (b1 curuii npuopumem)
3anmce B XUIT (M3 XOCT-MaIINHBI) 0x0008

CunrteiBaname w3 XUIT (B XoCT-MatmmHy) 0x000C

INepenaga SPORTO 0x0010

IMprem SPORTO 0x0014

Tepenaua SPORT1/IRQ1 0x0018

Ipuem SPORT1/IRQO 0x001C

Tatimep 0x0020 (Huzuiuii npuopumem)
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Tabnuua 3.5

IIpepsiBanus U aapeca BeKTOpoB npepbiBanus 119 ADSP-2171

Hcemounuk npepuiganus

3amyck mporpammsbl nociie RESET (unu nocne srixona

U3 peKUMa TIOHWKEHHOM MomHoCTH, korna PUCR=1)
[MonmxeHue MOTPEOISIEMOit MOIIHOCTH (HE
MacKHpyeTcs)

IRQ2

3amuch B XUIT (13 XOCT-MaLIHbBI )
CuntsiBanne m3 XUII (B XocT-MaImHy)
ITepenaua SPORTO

ITpuem SPORTO

porpaMMupyemMoe npepbipanue 1
IIporpammupyemoe npepsiBaHue 2

IMepenawa SPORT1/IRQ1

IMpwem SPORT1/IRQO
Tailimep

Aodpec sexmopa npepvigarus
0x0000¢(sbicutuii npuopumem)

0x002C

0x0004

0x0008
0x000C
0x0010
0x0014
0x0018
0x001C
0x0020

0x0024

0x0028 (Huzwiuit npuopumem)

Tabnuua 3.6

IIpepbiBaHus U agpeca BeKTOPOB NpepbiBanus 411 ADSP-2181

Hcemounuk npepuiganus

3anyck nporpammbl nocne RESET (uam nocne erixona

13 pekuMa MoHIKeHHoH MomHuocTH, koraa PUCR=1)
[MonwxkeHne moTpebisieMoli MOIIHOCTH (He
MacKHpyeTcs)

IRQ2

IRQ L1 (110 ypoBHI0)

IRQLO (1o ypoBHI0)

ITepenaua SPORTO

IMpuem SPORTO

WE (1o ¢ppoHTy)

IMpepbiBanue npsamoro no6aiiToBoro 10cTymna K
namsTu

IMepemaga SPORT1/IRQ1

IMpwem SPORT1/IRQO
Talimep
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Aodpec sexmopa npepwigarus
0x0000¢(sbicutuii npuopumem)

0x002C

0x0004
0x0008
0x000C

0x0010
0x0014
0x0018

0x001C

0x0020
0x0024

0x0028 (Huzwiuit npuopumem)
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Tabauua 3.7
IMpepbiBanus n agpeca BeKTOPOB npepbiBaHus 1ast ADSP-21mspS58/59

Hemounux npepeiganust Adpec sexmopa npepwiganust
0x0000¢(swbrcuruti npuopumem)

3anyck nporpammbl nociie RESET (unm nocne srixona
U3 pexUMa TIOHIKEHHON MotHOCTH, kKorna PUCR=1)

[Monwxkenune norpedasemMoit MOLTHOCTH (He 0x002C
MacKHUpyeTcsi)

3anuch B XUIT (M3 XOCT-MaIIuHbBI) 0x0008
CuanrsiBaaue w3 XUII (B XocT-MaIuHy ) 0x000C
IMepemaua SPORTO 0x0010
ITpuem SPORTO 0x0014
Iepenaua naHHbIX B aHanorosoii popme (LIAIT) 0x0018
ITpuem naHHBIX B aHanoroBoit hopme (ALIIT) 0x001C
Mepenaua SPORT1/IRQ1 0x0020
Iprem SPORT1/IRQO 0x0024
Tatimep 0x0028 (huzwui npuopumem)

BBITTOJTHEHUE TIABHOMN MPOTPaMMbl BO3OOHOBIISETCS, HAUMHAS CO CIEIYIOIEeH KOMaHIBbI.
IIporpammHblii aBToMaT nomewniaetr takke coaepxumoe peructpoB ASTAT, MSTAT,
IMASK B ctek cocrosnmil. Coaepxkumoe peructpoB ASTAT, MSTAT u IMASK
XpaHWUTCS B Ha3BaHHOM mopsAnke. IlepBbIM momeniaeTca camblii cTapiuuii OUT perucrpa
ASTAT wu tak panee. [Tocne nomeuienus cogepxumoro peructpa IMASK B crek B 3TOT
pEerucTp AaBTOMATHUYECKM 3arpy’KaeTcs HOBOE 3HA4YEeHUE, KOTOpOe OMNpeAeiser,
paspemaeTcs U MCTMONb30BaHNE BIOKEHHBIX MpepbIBaHM (Ha OCHOBE 3HavyeHHs OuTa
pa3pelneHns UCTIONF30BaHMs BIOKEeHHBIX nipepbiBanmii B [CNTL).

3arem mpoueccop BhimonHsieT komaHay NOP (Her omepanmii), OqHOBpEMEHHO
BBIOMpas KOMaHy, PACMIONIOKEHHYIO 110 aapecy BeKTopa npepbiBanus. [1o Bo3BpamieHno
W3 TOAMPOTPaMMbl OOCTYKUBAHUS MpEpbIBAHNH W3BJIEKAETCS COAEPKUMOE CTEKOB
CUeTYMKA KOMAHA M COCTOSHMH, W BBIMOJHEHHE MPOTrpaMMbl BO30OHOBISETCS CO
CIeAYIOIEH KOMaHbI TJIABHON NPOTPaMMBI.

3.4.2 Be10op KoH(purypanuu npepbiBaHuil

Jdns  3amanus KOH(UIypauuw TpephiBaHUM 3aJeHCTBOBAHBI  CIEAYIOIINE
pEerucTpsl:
* IMASK - Kaxxnoe oTaensHOe IpepbiBaHie (BHELIHEe U BHYTPEHHee) MaCKUPYyeTC WK
paspetaercs.
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¢« ICNTL - Kaxmoe BHemTHee TpephiBaHWEe KOHOUTYpUpYeTCs O (PpOHTY THOO TIO
YPOBHIO; OTIPEENSIETCS BOZMOKHOCTD MCTIOJIb30BAHNS BIOKEHHBIX MPEPBIBAHUIA.

e IFC - OcymecTBusieT TPUHYIUTEIBHOE TPephIBaHUEe WIH cOpPOC 3aaepKaHHOTO
YYBCTBUTEIBHOTO 110 (PPOHTY MPepHIBAHNUS.

IpepeBanng IRQ2 IRQL IRQO mMoryT ObITH CKOH(GHUIYPHPOBaHBI 1O
YPOBHIO WIIM TO (POHTY COOTBETCTBYIOIIMMHU  ycTaHoBKamu B peructpe ICNTL.

[poueccop ADSP-2181 umeeT Tpu JONOTHUTENBHBIX BbIBoJA I mpepriBanuii: IRQE
IRQLLu IRQLZ Bxon IRQE ckoHdurypupoBad o GpoHTy, B TO BpeMs KaK BXOHBI
IRQLLw IRQL2ckoruryprpoBans! TI0 YPOBHIO.

ITpn 06paboTke ckoHGUTYPHPOBAHHBIX O (ppoHTy TpepbiBanmii |RQX 3ampoc
Ha TIpepbiBaHHe (UKCUPYETCS KakIblii pa3, KOraa ypoBeHb CUIHAJla Ha BbIBOJE, Ha
KOTOPBIM MPUXOAAT TPepbIBaHUS, M3MEHSAETCI OT BBICOKOTO K HH3koMy. Dukcaius
3ampoca COXpaHsieTcss IO OKOHYaHHSA OOCNY)XKMBaHHS TIpepbiBaHUS, a 3aTeM OH
aBTOMaTUuecku cOpachiBaeTcs. 3aiepKaHHble MPEephIBAHUS MO (DPOHTY MOTYT TaKKe
cOpacbIBaThCsl MPOTrPaMMHBIMU CPEACTBAMU TyTeM YCTAHOBKH COOTBETCTBYIOLIETO OHTa
copoca B peructpe IFC.

CkoH(pUrypupOBaHHBIE TIO (POHTY TpepbiBaHus TPeOylOT, Kak MpPaBUIo,
MeHbllle BHEIIHUX afmnapaTHbIX CPEACTB, YeM MPEPbIBAHUS MO YPOBHIO, YTO MO3BOJISCT
UCTIONB30BaTh B KAuecTBe MPEPbIBAHUN TaKWe CHUIHAJbI, KaK CHHXPOUMITYJBCHI OT
reHepaTopa YacTOThl AUCKPETH3ALUH.

CKrOH(UTYpUPOBaHHBIE [0 YPOBHIO TMpPEpPBIBAHUA JOJDKHBI  OCTaBAThCS
MOATBEPKICHHBIMU 10 OKOHYAHUS OOCITYXKHMBaHWA TpepbiBaHUs. 3aTeéM YCTPOMWCTBO,
noclaBlIee 3armpoc Ha MpepbiBaHUe, DODKHO MPEKpaTUTh MOATBEPXKIATh CBOM 3arpoc,
9T00BI 3TO MPEephIBaHNE He 00padaTeiBaIOCh TOBTOPHO. OIHAKO, €CITU BXOAHBIC CUTHAIIBI
CKOH(UTYPUPOBAHBI IO YPOBHIO, OJUH U TOT ke BXOAHOW CUTHA MOKET UCTIONb30BAThCS
HECKOJBKUMHU HUCTOYHMKAMM TPEPhIBAHUS 32 CUET UX JOTHYECKOro KOMOWHH-POBAaHUS,
4TO MO3BOJISICT IOJYYHMTh €AWHBIA 3ampoc Ha mpepbiBaHue. CKOH(YUTYPUPOBAHHBIE MO
YPOBHIO TIPEPbIBaHUA He (PUKCHPYIOTCSL.

[MporpaMmHoe oOecrieueHHEe TaKKe MOXET ONpeleNsiTb BO3MOXKHOCTb
UCTIONB30BAHMUS BIOKEHHBIX MPEpbIBaHuii. B pexxume, He pazpeluatonieM UCToIb30BaHIe
BJIO’KCHHBIX ITPEPbIBAHMI, BCE 3aMPOChl HA MpPephIBAHUS aBTOMATUYSCKU MACKUPYIOTCS U
BBIBOISITCA NPH BXOIE B MOANPOrpaMMy OOCIY)KMBaHUS MpepbiBaHuil. B pexume,
paszpeLiaroleM HKCMONb30BaHUe BIIOKEHHBIX TPEPBIBAHUM, MPOLECCOp omnpenenser |
00CITyKHBaeT MPEPHIBAHUS C BBICLIMM MPUOPUTETOM.

IpepwiBanus, crenepupoBanuble XUII (moproM wmHTEepdeiica XOCT-MaIlWHBI)
nporeccopos ADSP-2111, ADSP-2171 u ADSP-21msp58/59 umerot aBa ypoBHS
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MackupoBaHusi. OroOpakeHHbI B kapre mamatH peructp HMASK xkondurypupyer
MacKUpOBaHWE CT€HEPUPOBAHHBIX TMPEPBIBAHUN 3aMUCH WM CUMTBHIBAHHA JUIS KaKAOTO
peructpa manasix XUII. Peructp IMASK Moxer ObITh YCTaHOBIEH Ha MacCKHUpPOBAHUE
WA pa3pelnieHue oO0CIy)KUBaHUSI BCeX TMpepbiBaHuil cuutbiBaHus ¢ XUII wnm 3amucu
XUII. Kak peructp IMASK, tak u peructp HMASK momkHBI ObITh YCTAHOBICHBI IS
obCITy)KUBaHUS MpephIiBaHmiA, reHepupyembix peructpamu HDR XUII. Bonee moapoOHas
uHpopMarms gaetcd B riaaBe 7 "TlopT uaTepdeiica XocT-MaHBL".

3.4.2.1 Peructp ynpasiaenus npepbiBanusiMu (ICNTL)

ICNTL mnpencrapnsier co00it S-pa3pamHblii perucTp, KOTOPBIM KOHQUTYPUPYET

BHEMIHNE 3anpockl Ha npepsiBanne (IRQX) kaxmoro mpoueccopa. Ilocie mepesamycka
nponieccopa Bce Outhl B ICNTL HaxomsaTcs B HeompeneneHHOM cocTossHuU. OmnucaHue
ycranoBku Omut perucrpa ICNTL ams kaxmoro mpolieccopa ceMelcTBa TMPUBOAWTCS B
ITpunoxenuu E "Ynpapasitolue perucTpbl U perucTpbl COCTOAHUA".

B peructpe ICNTL umeercs Out, onpenenstonmii, cpabaTbIBaeT I BHEITHEES

nipepbiBanre IRQX mo ¢pponTy mim 1o yposaio (0 = 1o yposH0, 1 = 1o ¢porTy). Jlis
BHYTpPEHHE CTeHepUPOBAHHBIX MTPEPbIBAHNI TAKOTO OUTa HE MPEeTyCMOTPEHO.

bur 4 B peructpe ICNTL ompenensier, paspellaeTcsi JM HKCMOJb30BaHUE
BJIO’KE€HHBIX MPEPbIBAHUH.

IMpn mmenennn 3HaueHws peructpa ICNTL koH(urypamms mnpepbIBaHUA
W3MEHSIeTCS C 33AEPKKON B OJUH LIMKII.

3.4.2.2 Peructp mackupoBanus npepoisanuii (IMASK)

Kaxnprit 6ur peructpa IMASK paspemaer winm OIOKHpYeT OOCTy)KUBaHWE
oTpenieNieHHOTO TpepbiBanmsA. OnrcaHue oTaeNnsHbeIX 6uToB B peructpe IMASK kaxmoro
npoLeccopa paccMaTpuBaeMoro ceMmeiictsa MokHo Haiitu B Ipunoxenuu E "Peructpbl
yhpaBieHus/cocTossHUA" . BUTBI MackupoBaHUs HECYT MONOXKHUTEeNbHYI0 MH(popMarmo (0
= mackupoBanme, 1 = paspemenue). [ocne mepesamycka npoueccopa peructp IMASK
OOHYJISETCS.

B mpomeccopax ADSP-2171, ADSP-2181 u ADSP-21msp58/59 Bce
TIPepbIBaHUS ABTOMATHYECKHN 3aMpellatoTcs Ha BpeMsl OJHOTO KOMAHAHOTO LUK MOcie
BBITIOTHEHUSI KOMaH/IbI, KoTopas Momuduuupyet 3Hadernne IMASK. 3to He Biuser Ha
aBTOOY(hepu3alumio MocaeI0BATENbHOTO MOPTA U NIepeaavy JaHHbIX MPHU TPSIMOM JOCTYTIe
K MaMsTH.
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Ecmn 3ampoc Ha mpepbiBaHue 10 (POHTY TPHXOAWT, KOTAA TPEpbIBAHUE
SBJISIETCS MAacKUPYeMBIM, 3TOT 3ampoc (UKCUpPYeTcsa, HO He OOCTy)KHUBAETCA; 3aTEM 3TO
MpepbIBaHIe MOXKET ObITh OMO3HAHO MPOTPAMMHBIMHU CPEICTBAMHU M MO37HEE 00CITYKEHO.

IIpn mepexome K moamporpamme OOCITYXKMBaHUSI TIPEPBIBAHUM COIEP>KUMOE
peructpa IMASK aBromMaTuUyeckd MOMELIAETCS B CTEK COCTOSIHUM, U3 KOTOPOro OHO
W3BJIEKAETCS TOCNe BO3BpaTa B riaBHyro nporpammy. Kondurypamus pernctpa IMASK
Mocie BXOAa B TMOANPOrpaMMy OOCTY)KMBAHWS TpepbIBAaHUN ompenensercss OuToOM
paspemieHust BIOKEHHOCTH TipepbiBanuii (6ut 4) peructpa ICNTL; xoTs, oHa MOXKeT
N3MEHATHCS KaK 4acTh CaMoil MOAMPOTpaMMbl 0OCITYKIBAHUS TIPEPBIBAHMIL.

Korna Bno)keHHbIE MpepbIBaHUA 3a0JIOKMPOBAHBI, MPEPHIBAHUS BCEX YPOBHEH
apromatnueckn Mackupyrores (IMASK ycranaBnuBaetcs Ha () mnpu BXome B
MOANPOTpaMMy 00CITyKHBaHHS TIPEPbIBAHMIL.

IIpu pazpewennn BnokeHHbIX mpepbiBanuii peructp IMASK ycranaBnuBaeTcst
TaKUM 00pa3oM, YTO MAaCKUPYIOTCS TOJBKO MpPEphIBaHMA C PaBHBIM KM 0o0Jiee HU3KUM
npuoputeToM. IIpepriBaHNs ¢ BBICIINM MPUOPUTETOM COXPAHSIIOT CBOIO KOH(QUTYPALHIO.
Cocrostaue peructpa IMASK mpencraBneno rpaguuecku B Tabm. 3.8 Ha mpumepe
ADSP-2101.

3.4.2.3 I'nodanbHoe pa3penieHue/0JJOKMPOBaHNeE NPePbIBAHMI

B  mpomeccopax  ADSP-2171, ADSP-2181 wu  ADSP-21msp58/59
MpeayCMOTpPEHbI TI00ATbHBIE KOMAaH bl pa3peIleHns U OIIOKMPOBAHUS TPEPLIBAHUI:

ENA INTS;
DIS INTS;

INocne nepesamycka npoueccopa MpepblBaHUs pa3pelieHsl o ymonuanuto. Ilo
komanze DI1S INTS wmackupyroTcss Bce mpepbiBaHUs (BKJIIOYAas TIOHIKEHHE

MOTpeONIsIeMOl MOIIMHOCTH) HE3aBUCUMO OT comepxmMoro peructpa IMASK. Tlo
komanne ENA INTS Bce Hemackupyemble mNpepbiBaHdS MOTYT OBITH CHOBA
00CITy>KEeHBI.

BrnokupoBanue  mpepbiBaHWN = HE BIMAeT HAa  aBTOOy(epmzamuro
MOCNEA0BATENBEHOTO MOPTA.

3.4.2.4 Peructp npuHyAUTEIbHON YCTAHOBKHU/cOpoca
npepsiBannii (IFC)

IFC sBnsietcs perucTpoM TOJBKO ISl 3aMUCU U TO3BOJISIET MPUHYAUTENbHO
YCTaHABIHBaTh U cOpachBaTh cpadarsiBarolde 1Mo (HPOHTY MPEPHIBAHKA C TIOMOIIBIO
MPOTPaMMHBIX CpeACTB. [IpMHyAMTENbHAs yCTAaHOBKA MPEPBbIBAHMS OCYIIECTBISETCS
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CpeACTBaMHM YNPABICHUS TMPOTPAMMOM 3a CUET YCTAaHOBKM OWTa TPHHYAWUTEIBHOTO
MpepbIBaHus, COOTBETCTBYIOLIETO TPeOyeMOMY MpPEpPhiBAHUIO.

Tabauua 3.8
CocTtosinne peructpa IMASK npu BXoJe B moanporpaMmy o0c/1y:KUBaHHS
npepbiBannii (ADSP-2101)

But pa3speuwenusi BnoxkeHHbIX npepbiBaHuii (B peructpe ICNTL) = 0 (BioxeHHbIe
NpepbIBaHUSI He pa3peLieHbl).

Obcnyacusaemoiti - Codepacumoe pecucmpa IMASK  Cooepocumoe pecucmpa IMASK

yposenv 00 6x00a 8 NOONPOSPAMMY 00- nocie 6x00a 8 HOONPOSPAMMY
npepeiea-Hus CYHCUBAHUSL npepel8aHUsl  OOCIYICUBAHUS NPEPLIBAHUS
(nome-waemcs 6 cmex)

0 (au31mmii) ijklmn 000000

1 ijkimn 000000

2 ijkimn 000000

3 ijkimn 000000

4 ijkimn 000000

5 (BbICIIIMIA) ijklmn 000000

BUT paspemenns BI0OKeHHBIX npepbiBanmii (B peructpe ICNTL) = 1 (B10KeHHbIe
npepbIBaHUA pa3peLleHbl).

Obcnyacusaemor  Cooeporcumoe  pecucmpa IMASK 0o Cooeporcumoe pecucmpa IMASK

u VPOBEHb  6X00A 8 NOONPOSPAMMY OOCIYHCUBAHUS NOCTE 8X00d 8 NOONPOSPAMMY
npepbl-6aHus npepviganust (MOMewaemces 6 Cmex) 0BCTYHCUBAHUSL NPEPBLBAHUS

0 (AU3MIVin) ijklmn ijklmoO

1 ijklmn ijklooO

2 ijklmn ijkoooO

3 ijklmn ij000o0

4 ijklmn ioco0o0o0o0

5 (BBICIITHIA) ijklmn 000000

(ij kI mn cxematndecku 0603HAUAET MOOYIO KOMOHHAIIAIO HYJIEH W € TUHUAII)

[MpuHyanTenbHas ycCTaHOBKA cpabaTeIBAIOIIUX 1O (POHTY TMpepbIBaHU
TPOU3BOAUTCS TyTEM YCTAHOBKH COOTBeTCTByIomero Outa B peructpe IFC, dro
BBI3bIBAET OJJHOKPATHOE 0OCITYKMBAHME MPEPbIBAHNSA, €CJIM OHO HE MacKupyemoe. UToObl
MPUHYINTENBHO  YCTAHOBWTH  BHEIIHEE  TpepbIBaHWE, OHO  JOKHO  ObITh
ckoH(uUrypupoBaHo (YCTaHOBKOW cooTBeTcTByromero oOmura B peructpe ICNTL) mo
¢dponty. [IpepoiBanus
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TaiiMepa, TOCICIOBATSNIFHOTO TOpTAa W aHanoroBbie mpepsiBanus ALTI/ITAIT Takxe
cpadaThIBalOT TO (POHTY U MOTYT MACKHPOBATHCS, COPACHIBATHCA W MPUHYIUTENHEHO
YCTaHaBJINBATHCS.

3anep;kaHHbIe TIPEPBIBAHKA 1O (PPOHTY MOTYT cOpachIBaThCS MyTeM YCTAHOBKH
cooTBeTcTBYIomero Outa cbpoca B peructpe IFC. CpabatpiBarompe 10 (PpoHTY
MpepsiBaHNA  aBTOMAaTUYECKW  CcOpachIBAOTCA TPU  BHI30BE  COOTBETCTBYIOLIEH
MOANPOTPAMMbI 00CITYKMBAHHA TPEPBIBAHH.

Omnmcanme otnensHBIX OMT peructpa IFC mns kaxmoro mporeccopa ceMeicTra
ADSP-2100 mpusomstcs B mpwiokennun E "Permctpel ynpasneHus/cocTosHUA".
Peructpsr IFC mponeccopos ADSP-2111, ADSP-2171 u ADSP-21msp58 He umeror 6ut
MPUHYIUTENBHON  yCcTaHOBKW/cOpoca Ais  TpephiBaHWN, NPUXOIALIMX C  TopTa
uHTepdeiica xXocT-MamuHBl; npepbBaHua  XUII  He MOTYT MNpPUHYIWTENHHO
YCTaHABIMBATKLCS M cOpachIBaThCS 3@ CUET MPOTPAMMHBIX CPEICTB.

3.4.3 3agepikka npepbIBaHMM

Hns mpepwiBanwii Taiimepa, IRQX, TmocnenoBarenmsroro mopra, XWUIl n
AIIT/TIAIT 3agepkka ¢ MOMEHTa, KOTJAa MPOWCXOIWT TpPEPhIBAHHE, O BBITTOTHEHUS
MepBOif KOMaHAbl MOAMPOTpaMMbl OOCITY)KMBaHWS MpPEpbIBAHMN COCTAaBIsIET HE MeHee
TpeX MOJHBIX LUMKIOB. DTO MOJOKEHUE WILIOCTpUpyeTcs Ha puc. 3.2. Ilpu ponmyieHuw,
YTO BpeMsl YCTAHOBKM M (UKcaumu cOTNacoBaHbl, IS BHYTPEHHEH CHHXPOHU3ALUN

TipepbIBaHms TpebyeTcs MBa IMkiia (JUTA BEIBOIOR MpephiBanwii |RQX).

KomaHzpl, BbITIONHSEMbIe B TEUEHHWE I3TUX JBYX LHWKIOB, IOJDKHBI OBITH
MOJIHOCTBIO 3aBEpIUEHBI TEpel] TMPOAOJDKEHHEM BBITIOJIHEHHS MPOTPAaMMBbl, BKIIOYAs
JFOOBIC TOTIOMTHUTENBHBIC [TUKIIBI, KOTOPBIC MOTYT TPEOOBATBHCS B CIydasx 3ampoca/mpe-
JIOCTABIEHNS IOWHBI WIM OXUAAHHWA [OCTyMa K naMsaATH. TpeTwil UWKI 3aJepKKu
HeoOXomuM s BBIOOPKM TIepBOM KOMAaHABI, XpaHAIIeWcs B sg4eiike BeKTopa
npepsiBaHia. Bo BpeMs 3TOro IMKNa MPOLECCOp BMECTO KOMAaHIbI, KOTOpas NOJKHA
ObuTa OBl BBHITIONHATHCA TPH HOPMalibHOW pabdoTe, BBIMONHAET KomaHmy NOP. B
cremylomeM LuKJe pabdoTa BO30OHOBISETCA C MEPBOM KOMaHIbl MOANPOTPAMMbI
00CITy)KMBaHUS MPEPbIBAHUA. AJpec MPepBaHHO KOMaH/Ibl TOMEIIAETCS B CTEK CUETUHKA
KOMaHji, W3 KOTOoporo oH Oyner BbIOpaH TMocie 3aBeplieHHs MOANPOTrPaMMbl
00CITy>KUBaHUS TIPEPHIBAHMUS.

(ObpatuTe BHMUMaHME, YTO Takas 3a/ep)kKKa MpepbIBaHNH TalimMepa OTHOCHTCS
Tombko Kk mpomeccopam ADSP-2171, ADSP-2181 u ADSP-21msp58/59. Onucanue
3aJepKKU MpepbiBaHUM Taiimepa mns mpoueccopoB ADSP-2101, ADSP-2105, ADSP-
2115, ADSP-2111 naetcs B cnemyroiieM pa3aede).
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CLKOUT
(BbIXOA TaKTOBOrO —|

reHeparopa)

MpepbiBaHue

BbinonHeHue 1-a% Komanga
KOMaHAabl! n-2 n-1 n NOP o6enyxuBatoweit
noanporpaMmmsi

Appec ans BbiGopa BekTop npe- :
KOMaHAbI n-1 n n+1 DhBanna 1 i+1

Puc. 3.2 3apepkka npepoiBanHmii (Taifimepa, IRQx, mocnaea0BaTeJbHOro MopTa,
XUII, AIITT/OAID.

JUis  OTIOXKEHHOTO MAaCKUPyeMOTrO MpepblBaHMA 3aJepKKa ¢ MOMEHTA
BEITIOTHEHUST KOMAaHIBI, IEMACKUpyImei 310 mpepsiBanue (B peructpe IMASK), mo
TepBOH KOMaH/BI TOANPOTPaMMBbl OOCITYKMBAHUS MTPEPHIBAHMA COCTABISET OAWH LMK
DTa 3a1eprKKa aHaJoTUYHA 3aepKKe, MOKa3aHHO! Ha puc. 3.3 s mpepbiBaHUs TaliMepa
npouieccopoe ADSP-2101/2105/2111/2115, npruem xomanaa "n" sBISETCS KOMaHTOM
3anvcy qaHHbIX B peructp IMASK (mis nemMackvupoBaHUS TPEPHIBAHMS).

3.4.3.1 3anepxka npepbiBanus Taiimepa B npoueccopax ADSP-2101,
ADSP-2105, ADSP-2115, ADSP-2111

3anepkka ¢ MOMEHTa TPUXO/ia TIPEPHIBAHNS 0 BBHITIONHEHWS TIepBOM KOMaHIB!
o0CIy)XWBatoMIel TTPOTPaMMBl COCTABIISET ST TipephiBaHwli TaliMepa BBITIIEHa3BaHHBIX
TIPOIIECCOPOR OMMH IIMKJI, UTO TIOka3aHo Ha pwc.3.3. OoMH WK 3aJepKKA HEOOXOIIM
JUTST BEIOOPKW KOMaHIBI, XpaHAMIecs TT0 anpecy BeKTopa MpeprIBaHms.

3.5 PETUCTPbI COCTOSIHUM U CTEK COCTOSIHUU

Butsl cocTosiHUSI 1 pekuMa IpoLeccopa HaXOAsTCs BO BHYTPEHHUX PETHCTPax 1
MOTYT CUUTBIBaThCA ¢ WKHBL JAT1]] 1 3anuceiBaTbea HA Hee. ITO PErucTphbl:
ASTAT Peructp apruhMeTHIECKIX COCTOSHHI
SSTAT Peructp cocTosiHHSL CTEKOB (MOdCem MOIbKO CYHUMbIBANbCS)
MSTAT Peructp cocTosHUS pesKuMa
ICNTL Perwuctp ympasieHus IpepbIBAaHASIMHI
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CLKIN
(BXoOHOM curHan _I

TaKTOoBOro reHepaTopa)

3Ha4yeHue Tanmepa

tcount = 1X tcount = OX X X
X X X1 -an KomaHnaX

NOP obenyxuBarowei

noanporpamMb!
X n+1 XBEKTopnpq- i+1 X
pbiBaHUA |

Puc. 3.3 3agepxka npepbsiBaHuii Taiimepa ans npoueccopos ADSP-2101, ADSP-2105,
ADSP-2115, ADSP-2111.

IMASK' PerucTp MacKupoBaHHUS TpephIBaHU
IFC Peructp npuHyauTeNbHOI ycTaHOBKK/cOpoca IpepbIBaHui (Modcem monvko
3aNUCHIBAMbCS)

Pervictpel omnwicaHWs KOHQWIypanwi TpephiBaHWi OBITM  pPaccCMOTPEHBl B
npensinymem pazaene. Perwctpsr ASTAT, SSTAT w MSTAT OymyT mpencraBiensl B
CIIEAYIOMNX pazienax.

Texymme 3Haderns pernctpoB ASTAT, MSTAT w IMASK mnpw o6paboTke
MpepbIBaHNI TOMEIIAIOTCS B CTEK COCTOSTHUI M W3BIEKAIOTCSA W3 HETO MO BO3BPAILEHHIO B
TTaBHYIO TporpamMmy (mo komanme RTI). 'myOwHa cTeka pasimudaeTcs B pasIdHBIX
npotieccopax. Bo Bcex ciydasx oOecriedwBaeTcs mocTarouHas TIyOWHa cTeka Uist
OpTaHN3alNK BCEX BIOKEHHBIX TPEphIBAaHAN.

KOMaHAbI

Appec onsa BeiGopa
KOMaHAbl

BbinonHeHune X

3.5.1 Peructp cocrosinusi apupmerudeckux ycrpoicrs (ASTAT)

Pernctp ASTAT wuMeer paspsnHocTh 8§ OWT W cOIEpKUT HHOOPMAIMIO O
COCTOSTHAW BBIYMCIIATENHHBIX YCTpOicTB Tpotieccopa. buter pernctpa ASTAT mokazans
Ha puc. 3.4. butel, onpeaensiomue yciaous AZ, AN, AV, AC, MV Hecyr
TOJIOXHUTENbHYI0 HHpopMarwio (1 = ucTuAHO, 0 = HEWCTHHHO).

Kaxnerit w3  Toka3aHHBIX OWTOB  aBTOMATWYeCKHW  OOHOBISETCS  TIpH
TeHepupoBaHWN  apudMeTHIecKol KOMaHmoW HoBoTo cocTosHUS. Kaxmerii  owr
U3MEHsAeTCS TOMbKO TION BIWSIHUEM CBOEro ToAHadopa apu(MeTHIecKuX oreparuii,
TIpUBEICHHBIX B TaOJMIIE Ha CIeAyIolel cTpaHuIIe.
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bum cocmosanus Obnosnsiemcest

AZ, AN, AV, AC Jlrwb6oii onepareii AJ1Y, kpome DIVS, DIVQ

AS Omnepanueli HaxoxaeHUA abcomoTHOTo 3HaueHHa AJIY (ABS)
AQ Omneparsamu aenerust AJTY (DIVS, DIVQ)

MV JIroboii onepammeit ymHOXwTENST, Kpome Hachimeranst MR (SAT MR)
SS Onepauneii HaxoxaeHus nopsaka (EXP) ycrpolicTsa casura

Apudpmerieckoe coctosHre pukcupyercs B periuctpe ASTAT B koHLe LMKIa,
B KOTOPOM OHO OBUIO CT€HEpPHpOBAaHO, W HE MOXET WCMOIb30BaThcAd 1O Havala
CJIEYIOMIETO [INKITA.

3arpyska Ji1000ro perycTpa BBoja WK BeiBoga AJIY, yMHOKHUTENSA-HAKOMUTENS
Wi yeTpoiictsa casura ¢ muHsl JAI1]] He BIUseT HU Ha OJWH U3 OUTOB apU(METHIECKUX
cocrostanit. T1pw BeIMoHeHNH apudmMeTndeckoli komaumsl AJIY PASS outst AZ n AN
yCTaHaBINBAIOTCS T JTaHHOTO omniepanaa X win Y, a conepxknumoe AC cOpacbIBaeTcsl.

SS MV AQ As AC AV AN Az

Copepxumoe AJTY -0
Copepxumoe AIY oTpuuartensHoO
MepenonHeHue AITY

MepeHoc 6uta B AITY

3Hak BBoga nopta X B AlTY
YacTtHoe ATY

MNepenonHeHue yMHOXUTENA
3Hak BBOJa B YCTPOMCTBO cABUra

Puc. 3.4 Peructp ASTAT

3.5.2 Peructp cocrosinusi crekoB (SSTAT)

Peructp SSTAT wumeer paspsnHocTh 8§ OMT W COAEPXHUT WH(POPMALUIO O
geThIpex cTekax mporeccopa. Ha puc. 3.5 mokazansr outsl pernctpa SSTAT. Bee OnTH
HeCyT MOJIOKUTENbHYI0 MHpopMawio (1 = ucTuHHO, 0 = HEUCTHHHO).

BuTel, coneprxative nHGopMalmio 06 0OHYJIEHHH CTEKOB, YKa3bIBAIOT Ha TO, UTO
C MOMEHTa TMoclieHero (Tepe)3amycka Mpoleccopa YUCIO ONepauiii Mo W3BIEYEHHIO
JAHHBIX W3 ONPENENICHHOTO CTeka TMpPEBBIMIAeT WIM paBHO YWCIy OMepanui
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M0 TOMEHICHUIO WH(pOPMAIMK B 3TOT CTEK. BHWTHI, coxepkamue WHPOPMALHD O
nepenosHeHUN CTEKOB, YKAa3bIBAIOT HA TO, YTO YKCIO ONepailuii Mo MOMENIEHHIO TaHHbIX
B CTEK TMPEBBICUIO YKCIO OMepanuii MO0 W3BIEUEHUI0 JAHHBIX M3 3TOTO CTeKa Ha
KOJIMYeCTBO, Oonbplnee, YeMm oOmas TIyOWHAa cTeka. B Takux ciydasx, MOCTeTHHe
MOMEIEHHbIE B CTEK 3HAYSHUS OYIYT YTEPSHbI.

7 6 5 4 3 2 1 0

0 1 0|1 0 1 0 1

CTek cueTumka KOMaHa nycT

CTeK cyeT4YMKa KOMaHA NepenonHeH
CTtek cyeTumka nyct

CTek cyeTYMKa NnepenornHeH

CTeK cocTosiHuiA nycT

CTeKk COCTOSIHUIA NepenosiHeH

CTek uMKnoB nycT

CTeK LMKIOB nepenosiHeH

Puc. 3.5 Peructp SSTAT (T0O1bKO CUHUTBIBAHHE)

Tak kak TepernoNHenre cTeka 03HavaeT TTOCTOSTHHYIO TTOTeplo WH(HOPMaIAN, TO
OWTHI, yKa3bIBAIOIINE Ha COCTOSHWE TIEPETIONHeHWsT CTeka, "3acThIBaloT" TIOCIe CBOCH
YCTaHOBKH U COXPAHSIIOTCA HE3aBUCHMO OT MOCIIAYIOIINX Ofepalyii 1o N3BJIEUEHHIO
nHQopMaMM M3 cTeka. B TakWxX cIydasx BO3MOXHO TTOJIOKEHWe, KOTJa Ui TaHHOTO
CTeKa YCTAHOBJIEHBI Kak OWT TIEperoHeHNs cTeka, Tak W OWT, YKa3bIBAIOIINiA, 9TO 3TOT
CTEK TYCT.

[Mpexmonoxnm, HampuMep, YTO CTEK CUETYWKA, B KOTOPOM WMeeTCs deThipe
Ak, TIepeTToNHseTCS TPW TIATH TTOCTeIO0BaTENhHBIX OTepalysX 10 TIOMEIIEeHHIO
IaHHBIX B 3TOT cTek. [Tocie maTh Tocae10BaTeIbHBIX OTIepaliii TI0 W3BJICUEHHIO TaHHBIX
W3 cTeka CTeK CHOBA CTAHET TYCT, HO YCIIOBWE TTePEeTIONTHEHHST TTPH 3TOM coxXpanwnTcs. Jlis
cOpoca cOCTOSTHUS TIePeTIoJIHEHNS CTeKa CllelyeT Mepe3anycTUThb MpoLeccop.

3.5.3 Peructp cocrosinusi pesxkuma (MSTAT)

Pernctp MSTAT onpenensieT onepallMoHHBIN peskuM Tipouieccopa. Omncanue
out peructpa MSTAT npuBoauTtcs Ha puc. 3.6 Ha ciemytomeit cTpaHuLe.
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|_ Bri6op psapa peructpoB AaHHbIX
0 = rnaBHbIN, 1 = TeHeBON

PaspelleHue peXxuma NOCTaHOBKMU GUT B
ob6paTHOoM nopsiake (CeHepaTop agpeca AaHHbIX 1)

PaspelueHune pexuma comkcauum coCTossHUA ne-
penonHeHus AlTY
PaspelueHue pexuma HacbiweHusa peructpa AR
Pa3melleHune pesynbTaTa YMHOXUTENSA:

0 = peXXUM YMHOXeHUA OpOGHLIX Ynucen

1 = peXXMM YMHOXEeHMUs LenbIX Yucen
Pas6nokupoBaHue Tarimepa
PaspeweHue pexuma Go

Puc. 3.6 Peructp MSTAT

Conepxkumoe pernctpa MSTAT momudmimpyercst pu 3amiucu B HETO HOBOTO
3HaueHus npu noMowu komaHael MOVE. B otnnune OT Apyrux perucTpoB COCTOSIHUM,
cogeprkumoe MSTAT MoOkeT Takke HM3MEHITbCI KOMAaHION YMpPABJIEHUS PEXKUMOM
(ENA, DIS). KomaHzabl ynpaBlieHUS PEKUMOM TIPEICTABISAIOT CO00M BBICOKOYPOBHEBBIM
METOZA  3aJaHusl  OMNEpPaLMOHHBIX  PEXMMOB  Mpoleccopa, KOTOpbIii  oOnazaer
BO3MOXKHOCTBIO CaMOAOKYMEHTHpoBaHus. bonee mnoapoOHyo WHOpMALNIO MOXKHO
HaliTy B ONIMCAaHWN KOMaHIIBI YIIPABICHUS peXkuMoM B Thase 15, "Habop komann'".

Hanpumep, and paspemieHus pexuMa MOCTaHOBKM OUT B OOpaTHOM TOpsIIKE,
MOJKET MCMOIb30BATHCS CeAYIONIas KOMaHa:

ENA BIT_REV,;

[Mpu paspeleHnn pexxuma MOCTAHOBKM OWT B OOpaTHOM MOpsiIKe BCE ajapeca,
reHepupyembie ['eneparopom aapeca manHbpIXx DAGI1, mopa3psaHo CTaBATCS B 0OpaTHOM
nopsinke. Takasi mepecTaHOBKa OKA3bIBASTCS TIOJIE3HOM MPH BBOJE WMIIM BBHIBOJE NAHHBIX
s peanuzauuu anroputma bIId.

B mpomeccopax cemeiictea ADSP-2100 mpemycMOTpeH TeHEBOW Habop
PETUCTPOB, KOTOPBIE MOTYT B OO0 MOMEHT HCIOJIB30BATHCS KaK ""CBEXKHUE" PEerucTphl
AJIY, yMHOXKUTENA-HAKOMUTENA U YCTPOWCTBA CABUTra, HAPUMED, BO BPEM$ BbIIIOJHEHUS
noanmporpaMMel. but BeIOOpa Habopa perucTpoB maHHBIX B peructpe MSTAT
ompenenseT akTuBHbBIN Habop peructpos (0 = ocHOBHOM, | = TeHeBoit). Habop TeHeBbIX
perucTpoB AyOnupyeT Bce peTUCTPhl BBOJA U PE3YJIBTATOB BHIYHCIUTENBHBIX YCTPOICTB:

AX0 MXO SI
AX1 MX1 SE
AYO0 MYO SB
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AY1l MY1 SR1

AF MF SRO
AR MRO

MR1

MR2

Hampumep, chemyromas KoMaHOa YIOPaBICHUS PEKUMOM MepeKIovaeT
TIpoIeccop C MIABHOTO Habopa perucTpoB Ha paboTy TEHEBOTO HAOOPa PETUCTPOB.

ENA SEC_REG,;

a KOMaH/ia HWXKe MEepeKioyaeT MpoLeccop o0paTHO B PEXUM paboThl OCHOBHOTO psina
PETHCTPOB:

DIS SEC_REG,;

B pexume ¢ukcaunm cocrosHus mepenonHenuss B AJIY Out coctosHus AV
"3acTeIBaCT", €CM OH pa3 yCTaHOBWICH. B 3ToMm pexkxmme OuT AV ycTaHaBIMBaeTcCs B
cilyvae MEPEernosiIHeHUs W "yaepikuBaercs" Aake TOraa, Koraa B XOJA€ MOCIeAYHLIMX
onepauuii AJIY nepenonHeHue He reHepupyerca. bur AV MOXHO OUYUCTUTH TOJBKO
3anucas B Hero 0.

ITpu pazpelwieHnn pexuma HacbilleHUs peructpa AR 3TOT perucTp HachlLLAETCs
10 MakcumanbHO TonokutenbHoro (0x7FFF) unu otpunarensHoro (0x8000) 3HaueHMs
KaKIbl{ pa3, Koraa MpoucXoauT nepenosnnenue B AJIY.

Pexxum pazmelnieHus pesyabTata yMHOXKATENS onpenenseT Gopmar ero paboTsl:
ApOOHBIN WM LIENOYNCIEHHBINH, - KOTOpble MOAPOOHO paccMaTpuBalIWCh B TiaBe 2,
"BbluncnuTenbHble yeTpoiicTa".

IMocne ycraHoBkM OWTa aKTUBM3AaLMM TaiiMepa TOT HAa4yMHAET OINEPALMIO
nekpemeHTUpoBaHus1. COpoc 3ToTo OUTA OCTaHABIMBACT paboTy Talimepa.

IIpu pazpewiennom pexume GO mpoueccop MOXKET MPOACKATb BbIMOJIHEHUE
KOMaH W3 BHYTPEHHEil TaMATH MpOrpaMMbl BO BpeMs TPEIOCTABICHHA IIMHBI.
ITpoueccop MOXET OCTAHOBHTH PaboTy, OKUAAs, KOTAA OCBOOOIATCS LIMHBI, TOJHKO B
ciydae, korma TpeOyercs MOCTym K BHemmHe# mamsaTtw. [lpu 3ampermenun pexxuma GO
npoLeccop Bcerna OyAeT ocTaHaBIUBaTh paboTy BO BpeMs MPEIOCTABICHUS INHbBI

3.6 YCJIOBHBIE KOMAH/bI

Jlornmueckas cxeMa TPOTPaMMHOTO aBTOMAaTa OTpPENeNsdeT, BBITIONHACTCA JIN
YCIIOBHas KOMaH[a, HanpuMep, KOMaHIa YCIOBHOTO Tepexofa WIIW BBI30Ba, WIW Kakas-
mibo  apudmeTwdeckas omepamms. JTa  cXemMa Takke  YTpaBlseT  CKPHITOH
MOCJIeTOBATENEHOCTBIO IIWKIIOB Ha OCHORE YCJIOBHS MPOIOJDKEHUS LNKIIA HaBepXy cTeKa
LUKIIOB.
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VYCTpoiicTBO  yCTIOBHO#M JIOTHKM MOydaeT "Coipylo" uWHQOpMAUMIO O COCTOSIHUM
BBIYUCIUTENbHBIX YyCcTpoiicTB u3 peructpa ASTAT U BBIUMTAIOLIETO CUETYMKA H
BBIJENISIET U3 3TON MH(pOPMAaLK HabOp W3 MIECTHAALATH COCTABHBIX YCIOBUIT COCTOSHUS.
B Tabnuie 3.9 mpuBOAATCS YCIOBWS COCTOSHHN W COOTBETCTBYIOIIUM UM CHUHTAKCHUC
SI3BIKAa accemMOJep. DTH YCIOBUSI COCTOSHUS HUCTIONB3YIOTCS BMecTe ¢ omepartopom |F
ycinogue, KOTOPbIH MOXKET BXOAWTh B HEKOTOpBIE KOMaHiasl. Kpome Toro, B KauecTse
ycnosust komaHn JUMP u CALL moxkeT ucnionb3oBaThes cocTosiHue Ha BeiBoge F1 (Flag
In).

Tabmnuma 3.9
Jloruka ycJIOBHBIX KOMaH[, 3aJaHHBIX onepaTopoMm IF

Cunmaxcuc Yenosue cocmosinus Hemunno, ecnu:
EQ PaBno Hymo AZ=1
NE He paBno nymo AZ=0
LT MeHbLIE Hy I AN.XOR.AV =1
GE Bosblie MM PaBHO HYIIO AN.XOR.AV =0
LE MeHbILE UK PABHO HYJIO (AN.XOR.AV)OR.AZ =1
GT Bonblue Hyns (AN.XOR.AV).OR.AZ=0
AC Ieperoc B AJTY AC=1
NOT AC Her nepenoca B AJTY AC=0
AV Ilepenonnenue B AJIY AV =1
NOT AV Her nepenonnenns B AJIY AV =0
MV Ilepenonnenue B ymHox)urene-Hakonurene MV = 1
NOT MV Her nepenonnenus B ymHoxutene- MV =0

HAKOIIUTENE
NEG Onepana X nocneaneit komanasl ABS 6ptm AS = 1

OTpHIIATENCH
POS Onepang X nocneaneit komanast ABS 6pt1 AS = 0

MOJOKUTEICH
NOT CE CyeTyrK He IMycT —
FLAG_IN* 3HayeHue Ha BbIBOJE F1 TTocneauuii 3HAYECHUE Ha

BeBOJE FI =1

NOT FLAG_IN* 3HayeHue Ha BbIBOJE F1 TTocneauuii 3HAYECHUE Ha

BeBOJIE FI =0

3.7 Ilcespoperncrp TOPPCSTACK

Jns arenns (M U3BIICUEHUS U3 CTEKa) W 3aMUCH (M TIOMEIICHHA B CTEK) BEPXHETO
3HAYEHMs] CTeKa CYEeTUMKA KOMAaHJ MCMOJb3yeTCsl CrelraibHas BEPCHUs KO-

* HoctynHsl TonbKO ¢ komMaaaamu JUMP u CALL.
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MaHIbl TICPECHUIKA TaHHBIX MEKIY peructpamu. [Ipu BBHIMOTHCHUW OOBIYHON KOMAaHIbBI
W3BIICUCHHUS AAHHBIX M3 CTeKa cdeTtunka komaHa, POP PC, u3piedueHHoe u3 cTeka
3HaYeHHE HE COXPAHAETCH; 4TOOBI COXPAHHTh ITO 3HAUCHHE B KAKOM-THOO PETUCTpE,
ClIelyeT NCTIONBb30BaTh CIIEIYIOILYI0 KOMaH/IY:

reg=TOPPCSTACK,; {mu3BianekxaeT maHHBE H3 CTeKa}
{cdueTuyunka KOMaHI B PETHUCTp }
{"toppcstack”" wMoxeT OBTHL Ha}
{6paHo MansMu OyKBamMu}

W3pneueHne NaHHBIX W3 CTEKa CUCTYMKA KOMAHI MPOW3BOIWTCSA TO IAHHOW
KOMaH[Ie Mocye 3aAepKKH B OOUH UK. OOBIYHO, IJIST TOTO YTOOBI M3BICUCHNE TaHHBIX
OBLTO TIPOM3BEICHO TPABWIILHO, TOCIE 3TOW OCO0OW KOMaHIBI TIOMEINaeTcs KOMaHIa
NOP:

reg=TOPPCSTACK,;

NOP,; {mo3BoNsieT TNWPAaBUIBHO TPOHU3}
{BecTH Wu3BIeUeHUE JAaHHBIX U3}
{cTeka}

Kakoit-mnbo o0co00ii KOMaHALI 11 IOMEILIEHUS OaHHLIX B CTEK CYETYUKA
KOMaH[ He cymecTByeT. s TOro, 4TOOBI MOMECTUTH OTpeaeNieHHOe 3HAYEHHE B CTEK
CYeTYMKA KOMAH], UCTIOJB3YETC S CIISAyFoIIas KOMaH/a:

TOPPCSTACK=reg; {comepxumMoe perucrpa moMmemaeTcs}
{B cTek cueTuuWKka KOMAaHI}

3HaueHHe He3aMEeAIUTENBHO MOMEINAEeTC B CTEK B TEUEHUE TOTO e LIUKIA.
IpuMepsr:

AXO=TOPPCSTACK; {manmHBEe W3 cTeka CcUEeTYWKa}
{moMematwTcs B peructp AXO0}
NOP;

TOPPCSTACK=17; {comepxwumoe peructpa |7 momema}
{eTcqd B CTeKk cUeTUNKa KOMAHI}

Onvcannie KOMaHABI TIGPECHUTKA MaHHBIX MEXIy peructpamu, Twum 17,
mpuBoANTCS B TiaBe 15, "HabGop xomaHn". Obpamume ocoboe eHumanue, Ymo
TOPPCSTACK He mooicem UCNONB30BAMbCS KAK pPE2UCHP 80 BCex Opyeux munax
xomano!

B cnemmanbHbix koMaHgax TOPPCSTACK MOTyT WCMONB30BATHCS TOJBKO
CITeTyIOINE PETHCTPHI:

98



YIPABJIEHUE ITIPOT'PAMMOM 3

Pecucmpur AJ1Y, ymuoorcumens- Pecucmpui
Hakonumensi U YCmMpolcmea 2eHepamopa aopeca

cosuea OaHHBIX
AXO0 10 14
AX1 11 15
MXO0 12 16
MX1 13 17
AYO MO M4
AY1 M1 M5
MYO M2 M6
MY1 M3 M7
AR LO L4
MRO L1 L5
MR1 L2 L6
MR L3 L7
SI

SE

SRO

SR1

3.7.1 OrpaHu4eHus1 Ha HCIOJIB30BaHNE NICEBAOPErucTpa
TOPPCSTACK

Hwkxe mpuBoasTcs MMeroLyecs OrpaHUYeHds Ha UCTIONb30BaHNE CHeNUaTbHBIX
koMaH[ ¢ nicesaopeructpom TOPPCSTACK.

1) KomaHapl w3BNeYeHUS W TIOMEIIEHWS JAHHBIX B  IICEBAOPETHUCTP
TOPPCSTACK He MOryT pacrnofiararbCsi HENOCpPeACTBEHHO Tmocie komaHabl RTI
(BO3BpAIIIEHUS U3 MOANPOTPAMMBI OOCTYKHBAHUS TPEphIBaHMs). MexKITy 3TOW KOMaHIOM
u komanao# ¢ neespopeructpoMm TOPPCSTACK aomkHa ctoate komanaa NOP:

reg=TOPPCSTACK;

NOP; {nmo3BoNAeT MPAaBUIBHO BHINMONHUTH}
{U3BIeUYeHHne NAaHHBIX U3 CTEeKa}
RTI; {cmenywimee 3HaAaYeHWEe H3IBIEKaeT-}

{csq M3 cTeka aBTOMAaTHYECKHU}

2) Komanza uTeHMS M W3BIIGUEHHS MAAHHBIX W3 CTeKa B IMICEBAOPETUCTP
TOPPCSTACK He MoXeT ObITh TMOCIeIHeH WK TIpeanocieqnHeil komanmoi B nukie Do
Until. Hu xomanna 1, HM xoMaHAa 2 B HWKECIEYIOMIEM TMPUMEpe HE MOXKET OBITh
KOMaH/I0M YTEeHNS/M3BIIeUCHN JaHHBIX U3 cTeka B nicepnopeructp TOPPCSTACK:
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Do loop UNTIL CE;
AX0=DM(I5,M5);

KomMaHga 1;
loop: kKoMaHga 2;

3) BHyTpu mo6oro nukira, Opranu3oBaHHOro koMauaoit Do Until, moymkHO OBITH
paBHOE KOJIMYECTBO OMNEpaLnii MOMELIEHNS U N3BICUEHUs JaHHBIX U3 CTEKa, BKIIOYas Kak
OOBIYHBIE KOMaH/bI M3BJICUEHUs] TAHHBIX U3 CTEKA CUETYMKA KOMaH[, TaK M CrielHaIbHbIE
KOMaH/bl YTEHWA/W3BIEUYCHHA W 3aMUCW/TIOMEIICHNA [aHHBIX C KCHOJIb30BAHUEM
ncesaopeructpa TOPPCSTACK.

4) ViMeeTcsi HECKOJIBKO OTPAaHMYEHUH HAa COBMECTHOE WCIOJIb30BaHWE KOMAaH
RTS (Bo3Bpamernns w3 moxnporpamMmel), RTI (BO3BpaimeHuss w3 TMOAPOTPAMMEL
00CITy)KMBaHUSI TIPEPbIBAHWA) W OOBIYHOW KOMAHIbl W3BICUEHMS MOAHHBIX W3 CTeKa
cuetyuka komana POP PC. Ecium komaHga 3 B HIXKeCIEAyHOLIEM MpUMEpE SIBISETCS
komangoii RTS, RTI unu POP PC, o

KomMaHga 1;
KoMaHpga 2;
komMaHmga 3; {ecnu 31t0o RTS, RTI wnu POP PC...}
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