Crneuvanm3anpoBaHHbIN
rpoLeccop
BBOJa-BbiIBOAA

R1810BM89

4.1. Obuime cBeleHHS M TeXHMUYeCKMe
XapaKTepPMCTUKM

Miuxkpocxema K1810BM89 npencrasiaser coboil oqfHOKpUcTaaabHbii 20-6UTOBBIN crie-
UM aJU3UPOBAHHBbIH Npoueccop BBoga — BhiBoaa (CIIBB), BbimonHeHHBIH 10 BbICO-
KokauecTBeHHOU n-MOIl-TtexHonoruu [4, 5, 15]. Kpucraan mukpocxembl pazmepom
5,0 X 95,5 MM norpebssseT MOWHOCTb He 6oJjee 2,5 BT oT HCTOUHHMKA NMUTAHUA Ha-
npsaxeHvem 45 B. Cxema BbinycKaercs B 40-BhiBogHOM Kopnyce. CHHXPOHH3YeETCS
0AHOMA3HbIMU HMNYJIBCAMHU C 4aCTOTOH NoBTOpeHUsd | —5 MI'I or BHellHero Takro-
BOr'0 reHeparopa.

[Ipoueccop KI810BM89 (o6o3Hauaemblit Adanee g Kpatkoctd BM89) wuc-
110J1b3YEeTCH COBMECTHO C [eHTpaabHbiM Mnpoueccopom BMB6/BMB8, a rtakxke
KS580BMB80. OH npeana3HaueHd AJA MOBbIIEHUA NMPOU3BOJUTEJNbLHOCTH CHCTEM Ha
6aze MIIK KI1810 6snarogapa ocBo6Goxaeuuto LI or ynpassenusa BBogom —
BEIBOJAOM H OCYUIECTBJEHHUIO BBICOKOCKOPOCTHBIX MEepechblJlOK C NPSIMbIM JOCTYIIOM
B namATb (I[1JAI1-nepecwinok). K ocHoBHbIM ¢yHkuussm CIIBB BM89 otHocaTcs
HHUIIMANHU3aUMA U ylpasJjieHHe KOHTPOJJiepaMU BHELIHUX YCTPOUCTB, ofecreyveHue
ru6KUX W yHUBepcaJabHbiXx nepecol1oK ¢ [1I1. Ilpoueccop moxer paborarp na-
paajeabto ¢ [II1 ogHoBpemMeHHO MO ABYM KaHa/jaM BBOJa — BbiBOAA, Ka>KJAblH H3
KOTOpbIX o6ecreudBaeT CKOpOCTb nepenadu wHpopmauvu ao 1,25 Mé6aint/c npu
ctaHaapTHod TakToBoH yactote d MI'u. Opranusauus cBasu CIIBB ¢ ueHTpans-
HbIM POLECCOPOM Uepe3 NMaMATb MOBbiiaeT THOKOCTL B3aUMOAEHCTBUA U obJeruaer
co3laHie MOAYJIbHOTO NpOrpaMMHOro ofecredeHWsd, YTO MOBbillaeT HAaAEXKHOCThb
pa3pabarbiBaeMblX CUCTEM.

[Ipoueccop BM89 umeer n1Ba MHAEeHTHUHbIX KaHaJaa BBOJda — BbIBOJA, Ka>KAblH
H3 KOTOpPbIX COAepXKHUT MNATh 20-6UTOBbIX, yeTbipe |16-OUTOBBIX U OAUH 4-OHUTOBbLIU
peructp. Bzaumonencreue KaHaJsoB MpyU napandesbHOH paboTe oCylleCcTBJASAeTCA Mo
ylipaBjeHHeM BCTPOeHHOH JIOTHKH npuopuTteToB. [Ipoweccop obecneuuBaer 16-6HTO-
BYIO WHHY JaHHbiX Aad c¢BA3d ¢ O3Y v nopramu BBoaa — BoiBoaa. llluHa aapeca
HMmeeT 20 JIMHUH, 4TO MO3BOJAET HeNoCcpeACTBEHHO aJpecoBaTbCAd K MAaMATH €M-
KocTbio g0 | M6ait. Jass 3KkoHoMuM uuciaa BbiBogoB bHUC maaauwiue 16 agpecHbixX
JUHUH MYJbTUIJIEKCUPOBAHBI BO BPEMEHU C JIUHUAMH JAHHbIX U COCTABJIAIOT e HHYIO
JOKaJbHYIO LIMHY ajpeca/naHHbiX. HeTblpe craplive ajpecHble JIWHUH aHaJOTHYHO
MYJbTUIIJIEKCUPOBAHbI ¢ JUHUAMHU cocTosiHua CIIBB. Uto6bl curHadbl 3tx JUHHWHA
MOXHO Obl10 ucrnogab3oBath B MIIC, ux o6A3ate/bHO AeMYJbTHNJIEKCHPYIOT JIHGO
C MOMOIIBID TeX »>Ke BHelHUX CcXeM, KoTopble ucnoawdywrcd LIII (B MecTHOH Kou-
durypauum), Ju6o ¢ MOMOILIbIO He3aBUCHUMBbIX CXeM (B yJajJleHHOH KOHPHUrypaiuH).



Cucrema kKomang CIIBB BM89 conepxut 53 MHeMoKoaa, npHyeM BO3MOKHOCTH
U Ha60p KOMaH ONTHMH3HPOBAHLI ClEeLHAJNbHO NI THOKOH, 3P PeKTHBHOH 1 ObICT-
poH 06pa6oTKH aanHHbIX npH BBoAe — BbiBode. CIIBB mnosBoasier conpsararte 16-
H 8-6MTOBLIE LIHHBI U NMepUPepHUHrHble ycTporucTBa. [1pn ucnonnzopanun BM89 B yna-
JEHHOM pexkHMe [0Jb30BaTteq]b NPOTPaMMHO MOXKET Ofipelle/uTh Pas3/iHyHbie PYHK
uuy wrHb CI1BB, nerko conpsaras ee co craHpaprTHo#d wHHOH Multibus.

lpenenbHo ponyctuMsbie yciaoBHs s3kcnayataudd bBUC KI810BM89: temnepa-
Typa oKpyxamwoue#d cpeanl 0...70 °C, Hanp}lmeﬂﬂe Ha JI060M BbBIBOJI€e OTHOCHTEJIBHO
kopnyca —0,3...4+7 B. OcHoBHble XapakTepHUCTHKH I[10 NMOCTOSHHOMY TOKY MNpH-
BeneHbl B Tabga. 4.1.

Taéawnmupga 41

A i . L il

lfapamerp JHAYeHHe NapaMeTpa YCcaAoBuUA
M3MepeHNA

min maXxX

Hanpaxenue “0" Ha BXoAe, B -0,5 +0,8

Hanprxexune "1" Ha BXoae, B 2,0 8,0

Hanpaxeune "0" HA BHXOZEe, B - 0,45 I=2,0 MA

HanpsxeHne "1" Ha BHXoae, B 2,4 - =-0,4 MA

Tox MCTOYHWKA NMHUTAVHA, MA ~ 350 T=25 C

Toxk yTedxu HA BXOAAX, MKA - +10 Uax=5 B

Tox yTedxH HA BHXOZAX, MKA - +10 0,45 < Uanxs
<85 B

HanpaxeHuwe “0" Ha Bxoze -0,5 +0,6

TAKTOBO®R YACTOTH, B

HanpaxeHne "1” Ha BXozxe 3,5 6,0

TAKTOBOW YaCTOTH, B

EMxoCcTh BXOAA (AXST BceX Bh- - 10 f=1MI'y

BoaoB, xpome ADO - AD1S5,

RQ/GT), nd

EMKOCTSs BXOaa/BHXOAA& ADO - - 20 f=1MI'y

AD15, RQ/GT, no

4.2. Ha3zxnauenme BbiBOoA0oB BUC K1810BM8Y

AD15 — ADO — Bxoabl/BbiXOAbl A1 (POPMHPOBAHHA aAPecoB U TnepejayH

NaHHbIX. PYHKUHH 3THX JHUHUHA 3a0aI0TCA CHTHa/MaMH coctosiHis ao S2, S1, SO JIu-
HAM HaXOASsITCA B BBICOKOOMHOM COCTOSIHHH miocJ/ie obilero c6poca 4 toraa, Korja
HiiHa He Hcnogab3dyercs. JInHud AD15 — ADS8 ¢opmupyloT cTabuipHble (He MYJIb-
THIVIEKCHPOBAHHBIE) CHTHaJbl TPH nepecblyiKaXx Ha 8-6HTOBYIO (PHU3HYECKYIO LLIHHY
AAHHBIX H MYJIbTHIIEKCHPYIOTCH C JaHHBIMHU NIPU MepechbliKax Ha 16-6UTOBYIO H3H-
YeCKYI10 LWIHHY NaHHbIX (puc. 4.1).

A19/S6, A18/S5, A17/S4, A16/S3 — Bhixoabl AJds1 GOPMHPOBAHHS yeThipex
CTaplIHX Pa3psAaoB aApPecoB U CHTHaJAO0B COCTOAHUU. CHTHaJbl aapecoB ¢GOPMHPYIOT-
Cl B TeyeHHe nepBOH yacTH uUKAa wHHbl (1), B ocTanbHON 4acCTH LIHKJIA aKTHBHbI
CHrHaJ/bl COCTOSHHH, KOTOpbIe KOAUPYIOTCA clieayIomuM o6pa3soM: S6=S85=1, yro
ogHayaer [1/IIl-nepecbiiky; S4=0, uro o3Havaer [1JIIl-nepecblnky; S4=1 —
uuka wHHbl 6e3 I1[AIl; S3=0 — pa6oraer KaHaa l; S3=1 — pa6oraer KauHaJ
2. [Tocaie o6uiero c6poca ¥ nNpU OTCYTCTBHH Oo6palleHHH K LHHEe 3TH JUHHH HaXO4AT-
CA B BHICOKOOMHOM COCTOSIHHH.

BHE— BbiXxOaHOH CHTHaJ pa3pelleHds ctapiiero 6aiTa wWiHHbI AaHHbIX. CHrHAJ
HH3KOTO {(aKTHBHOI'0O) YPOBHA (POPMHPYETCH npoLeccopom, Koraa 6auT A0JKEH nepe-
naBarbcs 110 crapwum JUHHAM D15 — D8. [1ocae o6inero c6poca u npu orcyTCTBHH
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a1 26 o06palleHH K LWKHHE 3TOT BLIXOA HAXOJUTCH B
o7

19 28 BLICOKOOMHOM coctosaruu. Curian BHE (s

2 OTJIHYHE OT AHAJOrHYHOTO CHrHaja npolec-

ADO 8 copo BM86 u BMB7) moxeT He (HKCH-

23 AD1 :: poBaTbCad B (HUKcaTope ajapeca, TaK Kak

aa ggg 13 OH He MYJbTHIIEKCHPOBAH C APYrHM CHrHa-
AD4 2 oM

31 ADS il S2— S0 — BLIXOABI 4151 KOZHUPOBAHHSA CO-

30 ADB lg ctosuua BMBY, onpepensiiomine nedcTBus

AD7 g [IpolLieccopa B KaXKJOM 1iHKje paGoThl ¢ HiK-

33 _ ggg ? HOH. OHHM KOAMPYIOTCHA CJeAyIoUiuM obpa-

32 AD10 : 3oM: S281S0=000 — BboI60pPKA KOMaH bl

ag AD11 4 M3 aZpPECHOro npocTpancTtsa BBOjga — BbIBO-

AD12 3 Aa; 00l — yTeHHe [HAHHBIX M3 agPEcHOro

e 23113 3 npocrpadHcTBa BBoaa — BbiBoaa; 010 — 3a-

7 AD15 39 UCb JaHHBIX B ajipecHoe NpOCTPaHCTBO BBO-

a16/53 38 na — BbiBoga; 100 — BuI6OpKA KOMAHALI K3

1 A17/54 37 CACTEMHOTO NPpOCTPAHCTBA aApecoB; 101 —

A18/S5 36 yreHHe 1aHHBIX H3 CUCTEMHOrO NMPOCTPAHCT-

A19/56 gi Ba  aJipecoB; 110 — 3anucb  AaHHBIX

BHE B CHCTEMHO€ MPOCTPAHCTBO aapecos; 111 —

naccuBHoe cocrossHue. Kon 011 — He wc-
nojinh3yercsi. C MNOMOUIbIO 3THX CHrHa OB
KOHTPOJJep WiHHbl U apOUTP LIUHBI POPMHU-
PYIOT KOMaHAbl YyhpaBJlleHHd 0aMATbio ¢
yCTpOUCTBaMu BBoja — BbiBoaa. (CHrHaJbl
dopmupyoTcsa B TakTe T4 npeabiayuiero nukaa, onpejpensss Hayajlo HOBOrO LHKJIA.

[To okoHYaHUM LKUKAA HiHHbl B TakTe T3 uau TW curianbl Bo3BpallalOTCA B NacCHB-
Hoe coctosihue. Ilocnme obuwero c6poca U Npu OTCYTCTBUM OOpailleHUH K LIKHHEe BbI-

Puc. 4.1. YcnosHoe rpapuusckoe 0603Ha~
yeyue ACI1 BMB9

xonbl S2, S1, SO HaxoxaTcs B BbICOKOOMHOM COCTOSIHHH.

READY - BXO/AHOH CHrHaJ TrOTOBHOCTH, MOCTYNAWUIHA OT ajpecyeMoro
ycrpodcTBa, Kotopoe onoBeltaer CIIBB 0 Tom, uTO OHO roTOBO K nepecbiike 1aH-
HbiX. CHrHan cHHXpOHH3yeTcsl B TakTOBOM reHepartope K1810I'd84.

LOCK — BBLIXOJHOH CHCHAaJA MOHONOJAM3alMH (6JOKHPOBKH) CHCTEMHOH LLIKHBI.
Mcnosnb3yeTcsi B MHOTONPOLECCOPHBIX cUCTEMaX U NojJaeTcss Ha OAHOUMEeHHBIH BXO/
ap6urpa muHb K1810Bb89, 3anpewias nocTyn K CHCTEMHOH LIKMHE APYTHM NpoLec-
copaMm. Curiail GopmMupyercss yCTaHOBKOH COOTBETCTBYIOULEro pas3psiia perucrpa
ynpaBaeHus kKanana au6o komaungou TSL. [locae o6uiero c6poca u npu OTCYTCTBHH

obpawteHud K wuHe Bbixoa LOCK HaxoauTcss B BHICOKOOMHOM COCTOSIHHUH.

RESET — BxoaHod curraa obuiero c6poca (HaualbHOH YCTAHOBKH) OCTa-
HasauBaet Jio6ble aedcteus CIIBB u nepeBoiAMT ero B macCHBHOE COCTOSIHHUE 10
NOJy4YeHHs] CHTHAJAa 3anpoca NOTOBHOCTH KaHaja.

CLK — Bxoa nJis n0Aay¥ UMNYJAbCOB CHHXPOHHU3 AL UK OT reHeparopa TaKTOBbIX
umnyaecoB K1810T ®&4.

CA — BXOQHOH cHrsHaJ 3anpoca roToBHOCTH KaHanaa. Mcnoabssyercss neHrpanb-
HbIM npoieccopom Wi uHHnunanusauuu CIIBB u onpenenenus 3ananus kanajnam.
[To cpe3dy curnana CA onpauidBaercs coctosiHue Bxoaa SEL.
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SEL — BXOAHOH CHrHaJj, KOTOPBIA N0 nepBoMy (nocJe ofuiero c6poca) CUria-
ny CA onpepnensier craryc (Benyuud/Beaombii) CIIBB u 3anyckaer nocaenoBa-
TebHOCTh MHHLHAMKU3aluu. [1pu noctyniaeHuu nocdenymouiux curiasos CA cursadg
SEL onpenensier Homep KaHaqaa (1 wiad 2), Koropomy npeanazHaueHo coobuleHue
or LI1.

DRQI, DRQ2 — Bxoabi 3anpocoB MNPAMOro AOCTyMa K NaMATH OT BHELIHHX
yerpoiicTB. CurHadbl Ha 3TX Bxoaax curHaausupytor CI1BB, uto BHeuiHee ycTpoit-
CTBO TOTOBO K OOMEHY JaHHbIMH C UCTIOJb30BaHHEM KaHaJja | uin 2 cOOTBEeTCTBEHHO.

RQ/GT — BXoxHO#/BBIXOJAHOH CHrHajld 3anpoca/npeiocTaBJ/ieHHs]  LIKHHBI,
MO KOTOPOMY OCYLIeCTBJIAECTCH AHAJOT, HeOOXOAUMBIU A5 apOUTparka LIKWHbI MeX 1Y
CIIBB u LII1 B mecTHO#l KoHburypauuu win mexay nsymss CIIBB B ypanenuod
KOH(PUT'ypaLHH,

SINTR1, SINTR2 — BbIXOAHble CHI'HAJbl 3aNPOCOB NpephiBaHUH OT KaHaJloB
| U 2 coorBercTBeHHO. O6bIYHO OHM nepenatorcsa Ha BXxoa LLI1 uepe3d kourpoanep
npepuiBaHud K1810BHO9A. Mcnonbsylores a/s curHanusanmu o TOM, 4TO NPOH3OLI-
JH 3ajaBaeMble NMOJb3OBaTe/eM (MPOrPaMMHUCTOM) cOOBITHSA.

EXTI1, EXT2 — BX0Abl CHrHANOB BHelllHero OKOHYAHHUSI NPSAMOro AOCTyNa /s
KanasoB | u 2 coorBercrBeHHo. OHM BbI3bIBaloT OKoHuyaHue Tekyied [1I1-nepe-
CBITKH B KaHaJle, KOTOPBIH 3anporpaMmupoBaH ajiga aHaau3da okoHuyaHus I1J1I1 no
BHElIIHEMY CHTHaly.

4.3. Crpyxrypa CINBB

Buyrpennsia cTtpykrypa CIIBB noauuseHa ero OCHOBHOMY Ha3Ha4YeHHIO —
BLINOJIHATL NMepechbiiKH AaHHLIX 6e3 HenocpeAcTBeHHoro Bmewareabctsa LI1, Koto-
puiii cBsizbiBaercsl ¢ CIIBB To/bKO aas1 MHMUMaAu3aUuMud M BbiAd4YH 3a4aHHA HA
o6paborky. B 06oux cayuasx LIl npeaBapurenbHo roroBut HeoOxogumoe coobiie-
HHe B NaMSTH W 3aTeM C NOMOILbIO CHTHaJ/Ia 3anpoca roTOBHOCTH KaHaJsa aKTHBH3H-
pyer CITBB BM89 na Bhino/HeHue aedcTBuil, onpeleneHHbiX B coobuenuu. C 3Toro
smomenTa CIIBB pa6oraer HedaBucumo ot LIII. B npoiiecce BoinonHeHuss 3agaHus
way no ero 3asepiednu CIIBB moxer cesizatbes ¢ 111 ¢ nomouwsio curuana 3anpo-
ca npepbiBaHus.

[Ipoueccop moxeT oOpaiulaThCd K NAMATH K yCTPOUCTBAM BBOAA — BbIBOJA
(YBB), pasmelieHHbIM B CHCTeMHOM MpOCTpPaHCTBe ajapecoB eMkocThblo | Mé6air
WIH B MPOCTPAHCTBO BBOJA — BbiBOAA eMKocTblo 64 Koéaut (puc. 4.2). Xors
CIIBB pacnonaraer ToabKO 0aQHOA PU3HUECKOH IIMHOU AAaHHBLIX, yIOOHO noaarars,
YTO B CUCTEMHOE NPOCTPAHCTBO OH o6paiaercs no cucreMHod wuHe (CL) paHHbIX,
a B NPOCTPAHCTBE BBOJa — BbIBOJA MO liHHE

BBoja — BhiBoga (LLIBB) ngaudnix. Pa3sgu- Y cTeMHaR
yHe MeXKAy 3ITHMH [IABYMSI WIHHAMH COCTOMT WUHA —

B tom, uto CIU ynpaBasiercs curHajamu NPOCTPAHCTBO
yTeHUs M 3ainucu B namsth, a LIBB — curna- (1 MGanr)
JaMH UYTEHUS (BBOZA) M 3aNuUCH (BbIBOAA) B BMB3

YBB. Takum o6pasom, ycTpoiicTBa BBOjAA —
BLIBOZA, pa3MellleHHble B CHCTEMHOM MPOCTPaH- Uxua flpocTpancrso
CTBE€, OKa3bIBAIOTCHA OTOOPaKEeHHbIMHK Ha NaMAThb BBOAA - BuBoAB| BB0AA - BHBOAA

(64 Kéanur)

(pearupyioT Ha 20-6uTOBbBIE afgpeca, 3aKperlJeH-
Hble¢ 34 HUMH 110 KOMBHIIE]M UTEHHUHA U 3dTIUHCH B p"‘:_ 4.2. ﬂBa NPOCTPAHCTBA aApecoB Npo-
NamMsaTb), a NaMsTh, pa3melleHHasa B [IPOCTPAH- ueccopoé BBOAA - BHBOAA
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CTB€ BBOJA — BbIBOAA,— oToOpakeHHOH Ha YBB (aapecyemoii 16-6utoBbiMH anpe-
CaMH U pearupylouied Ha KoMaHabl yTeHusi ¥ 3anucu B YBB).

YKa3aHHble IKHHB QYHKIIHOHUPYIOT NO-Pa3HOMY, B 3aBUCHMOCTH OT KOH(MHIypa-
uun, B Kotopod ucnoabdyercs CIIBB. B wmecrtho#t koudurypauwu (puc. 4.3, a)
CIIBB wucrnoasdyer CHI u ILIBB coBmecTHO ¢ eHTpanbHbIM npoleccopoMm. Ap6urt-
paxk Mo npeaocTansjeHUI0 KUHbL KOHKPETHOMY NPOoLeccoPy OCYLIECTBIAsIeTCS] CHIHA-

aoM 3anpoca/npenocraBiaenuss RQ/GT. B ynajseHHO# KOHbUrypauuu, npocTedni
BapHaHT KOTOPOH u3o0paxKeH Ha puc. 4.3, 60, CIIBB 6e3pasnenbHo Hcnogab3yer
LHIBB, oHa siBasiercs ero JaokadabHod minHod. [doctyn k CII o6ecneunBaercsi KOH-

KpeTHOMY MnpoLeccopy fyreM apoOutpaxa ¢ npuB/IedeHueM apoéuTtpa ILUHH
K1810Bb8&9.

l
Cucremuos
F NPOCTPAMCTEO
BMBE | BMB9
;

[lpocrpaHCcTBO
uBb BBOAA - BNBOAS

Apturp Cll
BEB89

UuHa Cucremuos
apurpaxa NPOCTPAHCTBO
Npocrpancreo | MBB Apburp

6)

BMBG

Puc. 4.3. Ucnoawsosanue Cll u IBB ¢ mecTHOM (a) M yaaasumuoM (6)
KOHPUrYypPaluuu

CtpykTtypa npoueccopa BBoga — BbiBOAa (puc. 4.4) BK/JIOUaeT HeCKOJIbKO
G YHKUHOHRAJIBHBIX Y3J0B, cOeHHEeHHbIX 20-6UTOBOU BHYTPEHHEH LIKHOH AJ8 NoJayye-
HUS MAaKCHUMaJbHOH CKOPOCTH BHYTPEHHHX nepechblyiokK. (B otiaunune ot 16-6uTOBOH
BHeUIHEeH IUMHbI 10 BHYTPEHHEH liIWHE OCYIUeCTBJAAIOTCHA fepechblyiKu KaK 16-, Tak
u 20-OUTOBBLIX 3HAYEHUH aApecoB W LaHHBIX.)

Obuwee ycrpodcrao ynpasaenusn (YY) KoopauuupyeT paboTy ¢yHKILHOHAJbHBIX
y3J10B npoueccopa. Bce onepayun (BbinosHeHHe KOMaHA, LKHKJAL nepecobiaku ¢ ITIT,
OTBeTbl Ha 3anpoc TOTOBHOCTH KaHaJja u Ap.), Buinodisiemble CIIBB, pacnagalorces
Ha MOC/JeJL0BaTeNbHOCTH 3JE€MEeHTapPHbIX JAEHUCTBUH, KOTOPble HAa3bIBAIOTCS BHYTPEH-
HUMH LUUKJIAaMH. LIUKA LWWKHHBIL, HAaIpUMep, cOCTaB/sieT OJAHH BHYTPEHHHH LUK/, BbI-
NoJHeHHe KOMaHAbl MOXeT NoTpe6oBaTh HECKOJbKHX BHYTPEeHHHX LUKIA0B. Bceero
HacuuTbiBaetTcsi 23 pas3/iuuHbIX THNA BHYTPEHHHX LIHKJAOB, KaXXAbii H3 KOTOPbIX
3aHuMaeT oT ABYX A0 BocbMu TakKTOB CLK (6e3 yueTa BO3MOMHBIX COCTOSIHHH
OXKuJAaHusl 1 BpeMeHH Ha apbutpax wuH). Ob6uiee YY ykasbiBaetr INJs KaxKIoH
onepauuu, Kakod QyHKIHOHAJNbHBIH y3eJ 6yaeT BbINOJHATL OuepelHOH BHYTPEHHUH
uuka. Hanpumep, koraa o6a KaHajsa akTHBHBI, o6liiee YY onpenenasieT, KaKoid KaHaJ
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nMeeT 6oJiee BbICOKHH IIPUOPUTET, JUOO0, €C/IH UX NIPUHOPHUTETHl PaBHbI, OCYIILECTBJ/SAET
ynpasJjeHHe nonepeMeHHoi paboToid KaHanoB. Kpome toro, obuiee YY ocyliecTsJis-
eT HauaJ/JibHYI0 WHHIIHAJK3alMHI0 npoleccopa, AJs Yero HChoJb3yeTcss MPorPpaMMHO
HenoctynHbiii peructp CCP — yka3ateab 6/J0Ka napaMeTpoB.

CA SEL RESET

2/ 3
gy D15 - DO
20 Ouspesb
xauana 1 Kaxana c 20 {A19/56 - Al6/S3
yy yy nTTE
BBOAOM- BBOAOM-~ Baox :
BN B0 A0OM BLBOAOM LEUHHOTO LOCH
UHTEPPOICA SO - §¢

DRQ1 EXT! SINTR1 DRQZ EXT2 SINTRZ
RQ/GT

CLK
READY

Puc. 4.4. YxpynnuenuHaa crpyxrypHas cxsma CIIBB BM839

Apudmetrunecko-rocuveckoe ycrpoticteo (AJ1Y) MoxeT BbINOJMHATL 6€33HAaKO-
Bbie apudMeTHUecKHe onepal i Hal 8- u 10-O6UTOBbIMK ABOMUYHBIMH YHCJAAMH, BKJIIO-
JalOLUMHK CJOXKeHHe, HHKPeMeHT MW JeKpeMeHT. Pe3dyabTaTomM apugmeTnyecKux
onepauni MoxeT 6biThb 20-6uTOBOe uyncao. Jlornyeckue onepanuu, BKJAOuYaa M,
UJIU, HE, moryr BoinonHsiTbess Hajx 8- u 16-6UTOBBIMH OnepaHaaMHu.

Peecuctpbt cO6opku — pa3bopku ydacTBYIOT NpuH fepejauve BceX AaHHbIX, M0-
crynawuux B npoueccop. Korma paspsiiHOCTb HCTOUHHMKA W TPHEMHHKA AaHHBIX
pa3/HyaloTcs, NpoLeccop HCNOAb3yeT 3TH PerucTpol AJas obecneyeHus: MaKCHMaJb-
HOH ckopoctu nepepauu. Hanpumep, npu nepecolike ¢ I'LAIT u3 8-6urosoro YBB
B 16-6UTOBYI0 MaMsATb NPOLECCOp 3aTpayuBaeT ABA LUKJIA LIKHBI HA NMpPpUeM ABYX
nociaenoBaTeqbHbIX 6alToB, «cobupaeT» X B oAHo 16-6uTOBOE CJA0BO KU Nepenaer
ero B IaMsiTb 3a OAMH [[MKJ UiHHblL. 1lpn nepenauve 16-6MTOBBIX NaHHbIX 8-6HUTOBOMY
NPpUEMHHKY OCYIIEeCTBJSeTCH ero npeaBaputresbHas «pa3bopka» Ha 6GauTbl. Takum
o6pa3oM, HaauuyHue pPeructpoB cOOPKH/pa3BopKH 3KOHOMHUT LHKKJ/bl HIKHBIL.

Ouepeds KomarHd ucnoJb3yeTcss AJs1 NMOBbILIEHHS TPOU3BOAUTENbHOCTH MPO-
neccopa npu BuiOopKe HX u3 namaTH. Bo BpeMsi BbINoJHEeHus1 NporpaMMbl KaHaJaom
KOMaH/bl BbIOUPAIOTCA M3 NaMATH CJA0BaMH, pa3MellleHHbIMH 10 YETHOMY ajapecy

KoManaa X KomMmanaa Y

BuGopxa 1 Bm&upual c Buopka 4

D OuspBab

3

Puc. 4.5. BmGopxa xoMaHza C MCNOAB30BAHUEM
ouNepBAM

miaaaiiero 6anra. Ha oaHy Takylo Bbi6OPKY 3aTpauyuBaeTcs OAWH LUK IWKHHBL. DTOT
npouecc fNokasaH Ha puc. 4.0. Ecau nocaeaHuit 6aiiT Tekyiei KomaHabl X mnpH-
XOJMTCSl Ha YeTHbIH ajpec, TO CJAeAYIOUIHH 3a HUM OGAWT M3 HeueTHOTO ajapeca (OH
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IBJISIETCH NepBbiM 6aHTOM KOMaHAbl Y) H3BJEUEHHOI'0 CJOBA COXpPaHsieTcss B oyepe-
nu. Korna KaHaa HayuHaeT BHINOJAHATh KOMAHAY Y, 3TOT 6alT U3 ouepeau U3BJIeKa-
eTcsl 3HauuTeJbHO O6blcTpee, yeM K3 naMmaTh. lakuM o06pa3oM, ouepelb KOMaHA
pa3MepHOCTbIO Bcero oJuH 6alT NO3BOJIAET NPOLECCOPY NPH BLIOOPKEe KOMAHM BCer-
a4 YUTATb CJA0BA, YTO CHHXKAeT 3arpy3Ky LIKHHBbI, yBeJHUHBAsl ee MPONYCKHYIO Cho-
cobHocTb U npoudBoauTesbHocTh CIIBB.

B IBYX MCKJIOUHTEJNbHBIX CayudyasiX MPU U3BJAeUEeHHH KOMAHJ MPOLEecCOop uuTaeT
3 namMaTu 6alTbl, a He cjaoBa. Bo-mepBbiX, KOTjja KOMaHaa nepenayu ynpasJeHHs
(nanpumep, JMP, JNZ, CALL) yka3biBaeT Ha HeueTHbId ajapec, N0 KOTOPOMY pas-
MelleHa KoMaHAaa, Tpebyolias ucnosHeHuss. B 3ToM cayuae mepBbld 6aUT KOMaH/bI
H3BJeKaeTcs oTaenLHo. Bo-BTophIX, Korjaa Bcrpeuaercs 6-6aitoBas Komanaa LPDI,
KoTopasi HW3BJeKaeTcsi B cjaeayiollleM nopsake: 6adT — cJ0BO — 6alUT — 6alT —
6alT, 1 ouepelb He ucnoJb3dyercs. Koraa ucnogabdyercsa 8-6utoBasi WKHHA AJ5 nepe-
1444 KOMAaHJ Npoleccopy, YHTAIOTCHA TOJbKO 6alThl, a ouepelb HE HCMOJAb3YyeTCs
H Kaxi1as BblOopKa TpebyeT OAHOTO LHKJ/IA HIHHBIL.

baok wunnoeo unreppeiica (bUIH) ocyuwiectBasier ynpaBJjaeHue u onpeaeJsier
LUKJBLl LiKHHBI, CBsi3aHHble ¢ BbIGOPKOH KOMaHJ u nepenauvei panHblx mexkay CIIBB
u namsatbio uau YBB. Kaxnoe o6pauieHne K 1iKHe cBsI3aHO ¢ OMTOM perucrpa
3TUKeTOK (peructp TAG HaXxoAMuTCs B KaxXAO0M KaHaJjie), KOTOPbIH YyKa3blBaer,
K KaKOMY NPOCTPAHCTBY ajpecoB (CUHCTEMHOMY HJ/AH BBOJAa — BbIBOJAA) OTHOCHUTCH
o6pameHue. bILIM BoicTaBasieT TN LUHKAA WKHHB (BEI6OPKA KOMAaHAbl U3 MPOCTPaH-
CTBA aJApecoB BBOJdAa — BbIBOJA, 3aMKHCb JAHHbLIX B NaAMATb CHCTEMHOI'O NIPOCTPAHCT-

Ba K T./J.) B BHJe KOJa COCTOSIHUSI Ha BbIXoAaX $2— S0 (tabu. 4.2). CucreMHbIH

koutpoasep KI8I0BI'88 pekomupyer 3ToT KO4, BblOUpas HYXKHYIO LIHHY
(CII/IIBB) u ¢bopMHpYysi COOTBETCTBYIOILYIO KOMaHAYy (uTeHue, 3anucb U T. I.).
3atem BN onpenensier cooTHoLIeHUHe MeXKAY JOTHUeCKOd U PU3UUECKOU LLIUPUHOH
CIH »n UIBB. ®u3nueckas wupuHa KaxKA0H LWHHLI PUKCHPOBAHA B CUCTEME U CO-
obillaeTcsa Mpoueccopy NMPpu ero HHUIHAJU3ALUH.

T a 6 axnmila 4.2

Kol COCTOSSHHMHA THn UMKAaA EMUHH
S28180
000 BH6opKka KOMaAHAN M3 MNpOCTpPAHCTBA BBola - BHRBRONA
001 YTeHne paHHHX M3 MNPOCTPAHCTBA BBORa - BHEBOAA
010 3arnuMch faHHHX B NMpPOCTPAHCTBO BBOola - BiBoOlAa
011 He Mcnioab3yeTcHd
100 BuGopka KOMAHAH M3 CHCTEeMHOI'o NpoCTpaHCTBa
101 YreHHe JaAHHHX U3 CHCTEeMHOI'c NpOCTpaHCTEBA
110 3anMch HAHHNX B CHCTEeMHOE MNMpPOCTpPaAHCTBO
111 laccuBHOe COCTOAHHME

— L

B mectHo#ét Kondurypauuu o6e wuHsl (CII 1 HIBB) noaxHb MeTb 0JHHAKO-
BYIO WIHPHHY: 8 uau 16 6ut, uto onpenensierca tunom 1111 (BM86/BM88). B yna-
neHHod koHdurypauuu CI npoueccopa BBOAa — BbIBOJA J0JdKHA HMETb Ty XKe
¢nsunueckyo wupuHy, 4ytro u CI ueHTpanbHoro npoueccopa cucremol. Illupuna
IHBB npoueccopa BBoga — BbiBOAA MoOxeT ObiTh BhipaHa He3aBUCUMO. LEcawu
B NPOCTPAHCTBE BBOJA — BbLIBOAA HCNOJb3YIOTCH KaKue-aubo 16-OutoBbie YBB,
N0JIKHA ucnoab3oBatbes 16-6utosas [LIBB. Ecau B npocTpaHcTBe BBOJa — BbIBOAA
Bce YBB 8-6utoBbie, To MoxKeT 6biTh Bhl6paHa 8- aub6o 16-6utoas LLIBB. Tlpeumy-
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mectTBo umeeT 16-6utoBasi LLIBB, nockoabKy oHa no3BoJisieT NOAKIAIOUATL K CHCTEME
aonoJHuTenbHbie 16-6utoBbie YBB, a Takxke o6ecneuuBaer 6oJiee 3(h(PeKTHBHYIO
BLIGOPKY KOMaHA NPorpamMMmbl, pa3MellleHHOH B NPOCTPAHCTBEe BBOJAA — BbIBOJA.

Has TTdI1-nepecblikn B nporpamMme kaHaJia 3ajaercs Jiormyeckass LIMPHHA
Cll u IIIBB HesaBucumo aas KaxKaoro KaHaJga. JlorHueckas wiupuHa 8-OHTOBOH
GU3KHUECKOH [IHHBI MOXKeT ObITb TOJAbKO 8-6UTOBOMH, a A5 16-6UTOBOH (pH3HUECKOMH
WIMHBI JIOTHYEeCcKas HIHPHHA MOXeT 6bITh 3ajaHa 8- au6o 16-6UTOBOU. ITO NO3BOJIA-
eT 06caykuBaTth 8- u 16-6utoBbie YBB ¢ nomowbio oaHod 16-6uToBOd hu3nueckoi
nHbl. B Tabga. 4.3 nepeuuncaeHbl Bce BO3MOXKHble COOTHOLLIEHUSA MeXJY JIOTHUEeCKOH
n dusnueckoi mupuxon CHI u LLIBB B mecTHO# u yaajseHHOA KOHQuUrypaim.

Tasarsunygua 4.3

KoHburypauusa ivpuua Cil inpnua TBB
bM3nUecCKasa: AorMuyeckasas oOH3IMUYeCKaAd: IorHueckad

el P _ - —e.

MecTHASA 8:8 8:8
16:(8/16) 16:(8/16)

yhiaareHHaAd 8:8 8:8
16:(8/16) 16:(8/16)
8:8 16:(8/16)

16:(8/16) 8:8

Jlornueckas mupuHa niukbl yyuTbiBaeTcs Toabko npu I1/1I11-nepecoinkax. MU3paeue-
HHe KOMaHJ, a TakxXKe 3aMUCb U YTEHHE OnepaHA0B OCYLIECTBJIAIOTCH CJAOBaAMH WM
0aHTaMK TOJBKQO B 3aBHCHMOCTH OT (PH3HUYECKOM LIHUPHHBI IIHHDI.

Hapsiny ¢ ynpaB/ieHuem nepecbliKaMu KOMaHA K JaHHbIX 60K LUIHHHOTO UHTEP-
hedca ocyurecTBAsieT apOUTpax JOKaJbHbIX WKHH. B mecTHO# Kondurypauuu BIIIH

ucnosb3yetT JuHHIO RQ/QGT nas 3anpoca wnHbl y LII1 1 ee Bo3BpameHuss nocie uc-
N0Jb30BAHHUA, B ylajleHHOH KOHQPUTYpaAUUU — AJ9 KOOPJAHHAL UK COBMECTHOrO HC-
noJib3oBaHus gokaasHod LIIBB ¢ apyrumu nmpoueccopamu BMB89 uau jokaabHbIM
LIIT BM86, ecan onn umertcsa. Apbutpax CIU B ynaneHHOH KOHpUTrypaLlHu ocyllLe-
ctBJsieTcst ap6utpom KI1810Bb89. B Tex cnyuanx, korpa Heo6X0AUMO MOHOMOJJIH3H-
poBaTb CLI, 6a10k wnHHOro wHtepdenca GopmMupyeT HyJE€BOH aKTHUBHbLIH CHUTHaJ
LOCK. 2T1o 6biBaeTr B ABYX caydasix: 1) korpa kaHaJ BbInoJHseT komaHay TSL
(Test and Set Lock — npoBepka ¢ MmoHonmosu3auuen); 2) Koraa B nporpaMMme KaHa-

Jna ecTb yka3anue akrtuBudupoBatb LOCK Ha Bpems [1/I1-nepecblaku.
Crpykrypa KAHAJIOB npoueccopa BBOJA — BbIBOJA. [lponeccop
BM87 (cMm. puc. 4.4) BkJOUaeT ABa MAEHTHYHBLIX KaHaJja. KaxXAblH KaHaJa MOXKeT
ocyuiecTBaaTb I1/lI1-nepecbiiKy, BBINOAHATL NporpamMmy, OTBeYaTb Ha 3aNpochl
FOTOBHOCTH WK NpOCTauBaThb. JTH JeUCTBUSA KaHaJbl MOTYT BbINOJHATb HE3a BUCHMO
APYr OT Apyra, uTo no3soJsier paccmarpuBath CIIBB BM89 kak asa ycrpoiicTsa:
kaHaa | u kanaa 2. Kaxabld KaHasl COCTOUT U3 ABYX OCHOBHBIX YacTed: yCTpOUCTBA
ynpaBJjeHuss BBOAOM — BbIBOJAOM H TPYynbl perucTPoB, 4acTb KOTOPBIX KCNOJb3yeT-
Csi B IporpamMmax, a 4acTb W3 HHUX fIBJISieTCS NMPOrPpaMMHO-HEJOCTYNHBIMH.
YcrpoticTeo ynpasaeHua 88000oM — 8bl8000M yNIpPaB/aAsieT NeHCTBUSIMM KaHaja
o Bpemda [1J/1I]1-nepecbinku. I1pu BbinosHEHHK CHHXPOHHOU NepecbiIKKH OHO OXKHAAeT
NOCTYIJIeHUsI CHrHajla CUHXpoHu3aluuu Ha BxoJe DRQ, npexxae uemM BbINOJHHTD
ouepeHOH UK uTeHuss — 3anucH. Koraa I1/1I1-nepecblsika no/KHa 3aKaHUKBATb-
Csl MO BHEIIHEMY CHTHaJy, YCTPOHUCTBO CJeAUT 3a ero nosipieHueM Ha Bxoge EXT.
Mexay uuMKaamu uTeHusi W 3anucu (noka naHHble Haxoasitcda B CIIBB) kKaHan
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MOXKeT TMPOU3BOAUTbL [10JCUeT UMuc/aa MepefaHHbIX AaHHbIX, NepeKoAHPOBaTb HX
W CPaBHHUTHL ¢ 3aJaHHbBIM KOoAOM. OCHOBBIBasiCb Ha pe3yJbTaTaXx 3THX NeHCTBHH,
YY BBOLOM — BbIBOJAOM moxeT npekpatutbh [1J111-nepechlaky.

B npouecce BbinonHenus nporpammbl no komanae SINTR ycerpofiicTBo reHepu-
pyer 3anpoc npepbiBaiusa B LLIIl. Hacro 3anpoc ucnonbdyercss ajasi Toro, 4yto6bl
coobiuuth LIl 0 3aBepuwienud nporpammel KaHaJga.

Pecuctpor kanasra wenodab3yloresa CIIBB kaxk npu I[1/111-nepechiikax, Tak u npu
BbIMOJIHeHHK nporpaMMbl. Bee peructpol kaHagaa (puc. 4.6.), 3a uckaiouedHuem TAG,
HEeNmocpejACTBEHHO NPUHUMAIOT yyacTHe B yKa3aHHbIX nporeccax. Mcnoab3oBaHue
KAXKJA0ro perucrpa ofiucaHo B tabda. 4.4.

T a 6 3 # 1 a 4.4

b il il

Perucryp Hcnoab3OoBaHHKe
B nporpamme npu IINIl-nepecuiake
GA O6mero Ha3lHayYeHHd YyrazaTeab HCTOUHMKA
MAIN Ga30BHA MAIU NPHeMHHKA
GB To xe YyrazaTexrsr NpHeMHUKA
MEIX HCTOYHHMKA
GC >> YyrazaTexb TabGAnub
NnepekKoOnupoOBKHU
TP YralzaTexb KOMAHA YrazaTexb NOPUUMHH
OKOHYAHNA
PF Ba 30BHA He ucCnoxw3yeTcCHd
IX obmero Ha3lHAYeHus To xe
HAX MHAer CHuH
BC Q6xero HalHAYeHud CyeTuuk GanToB
MC O6mero Hal3HayeHUd YyacTByeT B MaCKu-
HANX MACKHPOBAHHOI'O POBAHHOM CPABHEHHH
CPaBHEHHUA
CC OrpaHUYeHHOr O OnpeleasieT YyCXOBHHA
UCIOAL30BAHKUSA nepecClAKH

e na - hhiinhinie il A S— il

Peeuctp obuieco Haznauenuns GA ciayxuT B G0NbIIKHCTBE KOMAaHA B KauecTBe
ollepaHja. B KauectBe 6a30BOro OH UCNoOJb3yeTcs A/ YKa3aHusi aapeca onepaHnaa,
Haxoasiulerocss B namaTu. Ilepen Hauasom I1JlI1-nepecbuiok nporpamma KaHaJga
3arpyxaer B UGA anpec MCTOYHHKA WM NMPHEMHHKA JaHHBIX.

Peeuctp obwe2o naznavenuns GB GyHKIMOHANBHO B3aHMO3aMeHSIEM C PErucT-
poM GA. Eciu GA 3arpyxeH aapecom uctoundka J1J1I1-nepecwianku, To GB noqaxeH
ObITL 3arpyKeH aapecoM NPUeMHHUKA, U HA0O0POT.

Pecucrp obuwieco Hasnauenusn GC ucnosb3dyercs nporpamMmosi KaHaja Kak
onepaHa wiau 6a3oBbid peructp. Ucnoab3yercss npu BoinodaHenuu [1/111-nepechliok,
KOrjla OCYLIEeCTBJSeTCH NepekKoAupPoBKa AaHHbIX. B 3TOM cayyae, nepea Hayaaom
[epecblKH, nporpaMma kKaHaJja 3arpyxxkaet B GC HayaabHbld aapec TabaUlbl Nepe-
KOAUPOBKH. B Mpolecce nepecbllIKH €ro cojaepXXumMoe He U3MeHsieTcCH.

YKasateav komand TP 3arpyxkaetcsi HauaJbHbIM aapecoM fNporpaMmmbl B Mpo-
[ecce WHUUMAIM3alMKH KaHaga ob6luM YY Ha BblnojsHeHue 3aaaHusi. Bo Bpems
BbimoHeHUs1 mporpammbl (3apaHus ot LII1) TP urpaer poab cuetunka komaua. Tak
Kak BM89 He conepXuT ykazaTessi cTeKa U He MOXKET BbINIOJHATb CTEKOBLIX ofepa-
LHH, BO3BPaT H3 MOANPOrpamMmbl ocylllecTBiasieTcss NMyteMm 3arpy3ku B [P ajapeca
BO3BpaTa, KOTOPHLIH 3anmoMuHaeTcss B namsith no komanae CALL. Ykasarenb 3a-
JaHWs SABJASIETCH MOJHOCTbIO NPOrpPaMMHO-AOCTYNHBIM (B OTJHUHE OT perucrpa
[P 8 BM86) u moxeT Hcnoab30BaTbCH NPOrpaMMoil Kak peructp obllero HazHaue-
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Puc. 4.6. Perucrpu kaHana npouec- Puc. 4.7. Mcnoanszosanus psrucrpa MC

COpPa BBOAA - BHEOAA AN MacKkUPOBAHHOrO CPABHEHUSN

HUdA wiau 6as3oBbid. OAHakKo jgejaTb 3TO HE pPEKOMEHAYyeTcsl, TaK KaK Mporpamma
CTAHOBUTCH TPYAHOMH AJA NOHUMAHHS.

YKkasareav 6a0ka napamerpos PP 3arpyxaercs oO6wum YY HayaJabHbBIM ajpe-
com 6J0OKa mapaMeTpoB B Ipollecce MHULMAJHK3ALKKM KaHaja Ha BbllTOJTHEHHe 3a-
nanud. B nogrorosseHHoM coo6lleHUH pacnoyoxeHue 6J10ka napamMeTpoB B NaMsATH
onpeneasieT LeHTPaabHbiH npoueccop (cm. Taba. 4.4). [lporpamma kanasa He MoXKeT
N3MEHHUTDb cojiepxumoe peructpa PP. Ero yno6Ho ucnoab3oBaTh KakK 6a30BblH 1A
nepechblikH AaHHbIX B 6J0ok mapamerpo. [lus TI[Il-nepecwinok perucrp PP He
HCMIOJIb3YyeTCsl.

Hudekcnubii pecuctp 1X ucnosb3ayercss 1porpamMmMod KaHaJja KakK peructp ooie-
ro Ha3dHaueHusi. OH MOXKeT TaKXKe HCII0Ab30BaThCs B KAUeCTBe HHAEKCHOI'O perucrpa
051 ajgpecalil OlepaHAOB, HAXOAALUIKMXCA B namsaTH. B KauyecTBe pPa3HOBHIHOCTH
MHJEKCHOH ajpecaluy, ¢ noMolblo 1 X MOXKHO 3aaTb HHAEKCHYIO ajipecalitlo ¢ aB-
TOHHKPEMEHTOM, KoTopasi oueHb yAoOHa npH o6paboTKe MaccHBOB AaHHbIX. [l
[1OI1-nmepecninok peructp 1X He ucnoabdyercs.

Cueryux 6aidros BC B nporpamme KaHaJa CJAYXKHT pPeructpom ob6llero Ha-
stauenus. [1pu [1/1[1-nepecbinke noacuuTbiBaeT YKUCaAO nepecaaHHbIX 6aHTOB NyTeM
leKpeMEeHTHPOBAaHUS 3HAUYeHHsl, 3aI'PyKEeHHOro nepes ee HayaaoMm. Eciu nepecoiika
NOKHA 3aKaHUYHMBATbCH MO 3aaHHOMY UYHCJAY nepecJaHHbIX 6aiToB, TO YY BBO-
IOM — BbIBOJIOM 3aKOHUHT ee, Korja coaepxumoe BC cTraHeT paBHBIM HYJIIO.

Pecucrp mackuposanrnneo cpasrenus MC B 1iporpaMme KaHaJjga MOXeT UCIOJb-
30BaThCsi KaK peructp oOuiero HazHauyeHHsl WK AJs MACKHPOBAHHOIO CpPaBHEHHA.
[Tpu T1J1T]1-nepecbinke HCNogb3yeTcsl AJS1 MAaCKHUPOBAHHOro cpaBHeHusi. Mackupo-
BaHHOE CpaBHeHHe MNO3BOJIseT CPaBHUTb Bbljle/leHHble pa3psiabl OaWra (onepaHiaa
KOMaHbl MK NiepecbllaeMoro 6aita) ¢ 3agaHHbiM 3apaHee 3HaueHueMm. llas storo
B crapwinid 6adr MC 3arpyxkaeTcsa Macka, Bblaensiiolnas HHTepecyloilue pa3psjbl,
a B MJajuiud — cpaBHuBaeMoe 3Hadyerue (puc. 4.7). B nporpamme, npu BbINOJ-
HeHWH KOMAHAbl YCJOBHOTO nepexojaa Mo MacKHpOBAHHOMY cpaBHeHuIO (n1ubo npu
[1I]-nepecnisike), omnpejesenHbid B Hed onepann (JuO0 nepecbliiaeMbld OauT)
CpaBHHBAaeTCsl ¢ 3aMaCKHPOBAHHBIM 3HaUeHHEM.

Peeucrp ynpasrenus kanarom CC ucnoab3yercss B ocHoBHoMm npu [1/111-nepe-
coilKax. OH CAyXHUT A8 onpene/JeHus YCJAOBHU nepechliKH U yKa3biBaeT cnocob ee
okoHuanus. CTpyktypa 4 o603HaueHue ynpasasiomux nojsed CC npeacraBieHbl Ha
puc. 4.8. Ilare crapuiux noseit onpeneasiior ycaosue I1J111-nepecobiiku:

I (nepecbsika) onpepensier, OTKyaa W Kyja fnepecblialoTcd JdaHHbIE;

TR (nepekoaupoBKa) — cjedyeT JiK NepecbljaeMble faHHble NepeKoAUpPOBaTh;
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SYN (cuHXpOHM3alusl) — cnoco6 CHHXPOHH3allHK TePeChlIKH;
S (McToyHuK) — B KakoM peructpe (GA win GB) HaxoauTcsi aapec HCTOUHHKA,
L (monomonusauus) — ciaeayerT Jud AaKTHBH3MPOBaTb CHTHal BO BpeMs

nepechbiKH.
UeTbipe MJAALIKX NOJAA 3aA4al0T CNOCO6 OKOHYAHHSA MEPEChUIKH:

TS ykasbiBaer, 4TO Nepecbljika COCTOMT B nepeiaye TOJbKO OAHOrO AaHHOrO,
TX — uTO mepechliKa AOJKHA 3aKaHuMBaTbCsl Mo BHeliHemy curHanay (EXT);

TBC — no Hyaio B cuetuunke 6aitoB (BC);
TMC — no pedyabTaTaM MAacKHPOBAHHOI0 CpaBHEHHUS.

15 14 13 12 11 10 9 8 7 6 5 4 3 ¢

cC: nﬂ--_

Puc. 4.8. Psructp ynpaBaeuus kaHanoM

[Toae C He ucnoabayetrcs aqas [1J1I1-nepecbliok, a CayKHUT YAOOHBLIM CPeCTBOM
ylpasJ/eHHs NPHOPUTETOM MPOrpaMMbl KaHaJa.

Taéaiununua 4.5

yrnpapaapiee rnoJe Konx noxasa Ycaopue [INN-nepeCHAKH
F (QYyHKLHUSR 00 H3 nopTa BBORA B NOPT BHBORA
NMepecHiIXH) 01 K3 NaMfaATH B NOpPT BHBOAA
10 K3 nopTa BBORA B NaMaTh
11 H3 NaMaTH B NamMaTk
TR (nepexoiMpoBKa) 0 HeT nepexoRUpPOBKH
1 ECTh NEepexoRUpPOBXA
SYN ( cHHXpOHH3AUMSA) 00 [lepeCHAKA ACHHXPOHHASA
01 CHHXDOHHUIALIUAE OT MUCTOUYHKUXKA
10 CHHXPpOHHIALIUA OT TNPHEeMHHKA
11 3ape3ePBUPOBAHHNR XOA
S (HCTOUYHHKK) 0 AZpec HCTOYHHKA B pervcTpe GA
1 ArpeCc MCTOYHMXA B perUcTpe GB
I, (MOHOMOXK3ALNA) 0 CurHax LOCK He axTHBeH
1 Curraax LOCK axkTwupeH
C (npnopuTeT 0 OGHYHNR NPHUOPHUTET NporpPaMMH
NPOorpaMMm ) 1 [IoBHEIeHHNR NMPUOPUTET NporraMmi
TS (oanHOUHAS 0 [lepecHiKka He ORMHOUHAG
nepecHxka) 1 [lepeCchHaAKaA ORHOI'O RAMHOI'O
TX (okOHYAHMe NO 00 He BHemHee OKOHYAHHe
BHEeNMIHeMyY CHIHaXy) 01 Mo curuaay EXT co cMemexnwnem 0
10 Mo curxaay EXT co cmemeHHeMm 4
11 Mo curxaay EXT co cMmelleHHeM 8
TBC (oxoHYauue IO 00 OKOHYAHHEe He N0 HYJAN B CYeTHHKe
HYAN B CYeT4YHKe) 01 OxoHuyaHMe no (BC)=0 co cMmemeHHeMm O
10 OrkoHYaAHHUe no (BC)Y=0 co cMemeHHUeMm 4
11 OxoxuyarMe no (BC)=0 co cMellexueM 8
TMC (OKOHYAHHe NnO 000 He no pe3yaAbLTATAM MACKHUPOBAHHOIO
Pe3yALTATAM MACKHN- CPABHEHHUSN
POBAHHOI'O CpaBHe- 001 [lo coBnageHu® co cMemeHueMm 0
HUA) 010 [0 coBlMAAGHHUN CO CMeneHHeM 4
01t [0 COBnazeHU® CO CMemeHueM 8
100 He no pe3yAbTATaM MACKHPOBAHMHOIO
CpaABHeHUd
101 [10 HeCcOBNAAGHHUN CO cCMelleHHMeM 0
110 [lo HecoBNANeHU® CO CMemeHHWeM 4
111 [1o HecOoBNAZCHHUND CO CMemeHHeMm 8

i il e
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KoaupoBaHHe BcexX ynpasJasiioilux noJsed perucrpa CC npuBeneHo B tabia. 4.5.
KoanupoBanue noJsen TX, TBC u TMC no3soasier Bui6paTh cmetlieHue 0, 4 uau 8 no
okonyauuio I1/1I1-nepecbiku. BeiOpaHHoe 3HadYeHHe nobGaB/sieTCs K COAEPKHMOMY
cueTunka kKomaHa TP u onpenensieT Tpu pasiu4HBIX TOYKH NMPOTrPaMMbl, B KOTOPbIE
nepefaeTrcss ynpaBJieHHe ToCJe OKOHUAHHMA MNepecbiKH (pHc. 4.9). OkoHuaHHe MO
OJIHHOUHOH MnepecbliKe TS =1 Bceraa NpuBOAHT K HYJeBOMY CMeilEHHIO.

OxoHyaHue

(TP+8)  (TP+4)  (TP+D) PsW: [P |XF[BJIS|ICITB][S [ D

Puc. 4.9. Mcnoab3osanue cMmeme- Pmc. 4.10. Peructp OGanra-cocTosHus
HMa no oxkoHvyasuu lI{Il- nepecuaku nporpaMMel KaMaza

B peecuctpe TAG kaxKabil GHT COOTBETCTBYeT OJHOMY H3 UYETbiPpeX pPerHCTPOB:
GA, GB, GC u TP (cM. puc. 4.6). Korga oHH HCNOJb3YIOTCS B Ka4yecTBe 6a30BbIX
WIH yKa3aTesied (cm. TabJa. 4.5), To 6uT TAG onpegensier, K KAKOMY NMPOCTPAHCTBY
ajpecoB (CHCTEMHOMY HJIH BBOJA — BbIBOJAA) OTHOCHTCH ajpec, pa3MmeileHHbIH
B COOTBeTCTBYyIOlieM perucrpe. 3HayeHHe O6uta TAG=0 noka3sbiBaeT, UTo agpec
OTHOCHTCS K CHCTeMHOMY npoctpaHcTBy (20-6utoBbiil agpec); TAG=1 yka3sniBaert
Ha MpocTpaHCTBO BBOAA — BbiBojAa (16-6uToBniii agpec). O6uiee YY ycTaHaBJIHBa-
eT uau coOpacoiBaeT OUT peructpa TAQG, coorBercrBylounéd TP, B 3aBucumocTH oOT
TOro, B KaKkOM aJpecHOM NPOCTPAHCTBe pa3MeilleHa nporpamma KaHaJa.

Korga GA, GB u GC ucnosnb3yioTcsi B KauecTBe perucTpoB obilero Ha3Haue-
HHSL, COOTBETCTBYIOLIMH OHMT peructpa TAQG ycraHaB/WBaeTcsl Mo-pa3sHOMYy MPH
BhITOJIHEHHH pa3JIMYHBbIX Tpynn KomaHa (cMm. TabJ. 4.5).

Bocomuburosoii pecuctp PSW, uMeloiMics B KaXXJ1I0M KaHaJie, XpPaHHUT CJOBO-
cocTtosiine mporpamMmbl. B peructp PSW 3aHocuTcst nHpopMaunnss o Tekyuem co-
CTOSTHWH KaHaJsa (puc. 4.10). Jlornueckass wiMpuHa WHHBI NpHEMHHKA paBHa 8 GUT
npu D=0 wu 16 6ut npu D =1. Jlornueckass wnupuna w1HL HCTOYHHKA paBHA 8 GHUT
npu S=0wu 16 6uT npu S=1. Koraa KanaJs BeinosiHsieT nporpammy, 6ut TB ycra-
HaBJuBaeTcs B eAMHHULY. [1pu ynpaBaenuun Boiiavei 3anpoca npepoiBaHus IC ycra-
HaBJIHBAeTCs B HYJ/b, KOrja npepbiBaHue 3aNpeileHo, H B eAHHHILY, KOTJla OHO pa3-
pelleHo. Ecau kaHas Belgad 3anpoc npepouiBaHus, To IS =1, ecqu He Boigan — IS =
=0. butr B=1 3apaer pexxum npepesbHoii 3arpy3ku wuHbl. bur XF=1, korzaa
KaHaJs Bbinosisiet [1/lI1-nepecbiky. but P 3agaer npuoputer kaHana. dra undop-
Malus MNo3BoJisieT B JIIOOOH MOMEHT NPHOCTAHOBUTL pabOTy KaHaJia, 3anucaB 3Haue-
Hie PSW u TP B namsaTtb, a 3atem Bo306HOBHTbL ero pabory, cuutas PSW u TP.

4.4. MyHkunoHuposaHue ClBB

Pa6ora CIIBB moxeT HauaTbcst TOJNILKO MocJie TOro, Kak oH OyJeT HHHULHAJH3H-

poBaH. [last 3toro LIII poaxeH nmoaroroBuTb HeO6XoAHMOe CoOOiIeHHe, NMOCJe yero
3aMyCTHTh HHHILIHAJIM3alHIO yTeM BulAauyu curHasa CA. MHuluMaan3auusa BKIOYAET

jiBe CcTaJuH: HadaJbHyio uWHuuManaudauuvio CIIBB u uHunumanusaumio xkaunaJsos
CIIBB, 1. e. Boimauy KoMaHabl KaHaJaM.
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O6bI4HO nepBag nocJje HHHIHaAW3alu KoMaHaa npealinceiBaer CIIBB HauyaTth
BbI[OJTHEHHE NporpaMmbl KaHasa. B nanabHeliulem, ynpaBiasis J1eHCTBHSAMH KaHaJoB,
LIIl noarortaBauBaeT coobilleHHe ¢ KOMaHJAaMH NPHOCTAHOBKH W BO300OHOBJIEHUA
paboTbl KaHaJsia, HauyaJa BbINOJHEHUS JAPYrod nporpaMmbt U T. .

®yukuvonupopaHue CIIBB umeer cBon oco6eHHOCTH B 3aBUCHMOCTH OT CIOCO-
6a ero BKJIOYeHHSI B CHUCTeMy. B MecTHOH KOH(MUIypalUHUH OH HCNOJIb3yeT LIHHBI
coMecTHo ¢ UIl (cm. puc. 4.3, a), ynpasjeHue JOCTYNOM OCYIILECTBJAAETCH IO

auunn RQ/GT. B ynanennoit konpurypauuu CIIBB umeer otaesnbHyio WHHY BBO-
Jla — BbIBOJla, KOTOPYIO OH MOXXeT HCIOJb30BaTh MOHONOJIBHO HJAH COBMECTHO C APY-

rumu CIIBB BM&89, noaknodeHHbiMH K 3TOH uivHe: JuHua RQ/GT ucnosb3yetcs
ans ynpasjenuss poctynom K IIBB mexay BM89. Pasauune B ucnonb3oBaHUH

auann RQ/GT ykasbiBaeTcsl py HauaJbHOU HHHUIHAJIHU3ALIHH.

Uununanusauusa npoueccopa sBpojaa — BniBoaa. CoolilleHUe, KOTOPOe TOTOBHUT
LIT no nauana uanuuaausauud CIIBB, ¢opMupyercs B Bue cBA3aHHOro CIIHCKA U3
yeTblpeX ynpaBJsiOIIUX OJIOKOB: yKa3saTeJss KOH(HUI'ypalHH CHCTeMbl, KOH(pUTrypa-
IHH CHUCTeMbl, yIpaB/JeHUs KaHajJaMu U napameTpoB (puc. 4.11).

[lporpamma xanana 1 flporpaMma xanana 2
(TB TB
1) (reel
bnrox napamerpos Baox napamMerpoe
kanHana 1 (PB 1) xaxsana 2 (PB2)
TB1 offeet + 2 TB2 offset + 2
RHHHX . YYYYY | Aapeca zarpyxawrca 8 PP

BUSY CCW1 ILLLLL+0 Baok ynpasaeHMs

PB1 s=eg +2 «xanazom 1 (CB)
PB1 uffaat

+4
111111111,

+b
BUSY2] CCWe2 JLLLLL+8 Baox ynpaBagHuUR

PB2 ss +f xanaaom 2 (CB)
PBZ offsst +C
I, +E

LLLLL | Aapec sarpyxaercs s BM89Y
-/////I/// 66655 +0 Baok xKOHPMrypaumu

+2 cucremu (SCB)
uf set +4

5558586 |
1////////1SYS BUS] FFFFF +6 Baoxk yxasareas

8 ST
W

Puc. 4.11. Crpyxrypa coolGwmenua aan unmumaauzauuyu CIBB u ero
KAaHBADB

barok yxkaszareass korngueypayuu cucremor (SCPB) o6s3atenbHo pa3metllaeTcs
c ¢dukcupoBaHHoro aapeca FFFFO6H cucTteMHOl maMsaTH M COCTOUT U3 Tpex CJOB.
Muaanwni 6aiut SYSBUS onpepensier pusnueckyio WIMPUHY CHCTeMHOH LIHHBIL:
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SYSBUS =0, 8-6utosas CLI;
SYSBUS =1, |6-6utoBasg CI.

Chnenyioilide JBa cJoBa cOAepKaT CerMeHTHbIH H OTHOCHTEJIbHbIH KOMIIOHEHThI
aapeca OJioka KOH(PHrypaluHH CHCTEMBbI.

Baok xongueypayuu cucremsr (SCB) moxer ObiTb chopmHpoBaH no J0OOMY
anpecy (SSSSS), Ho of6si3aTe/IbHO B CHCTeMHOM mnpocTpaHcTBe. Muaauinii GaHT
SOC onpenensier pu3HuecKylo WHPHHY LIMHLI BBOJA — BbIBOJA U PeXKHM HCI0Jb30-

BaHust JuHuu RQ/QGT:

SOC=0, 8-6uroBas LLIBB, cranaapTHbIH pexuM,
SOC=1, 16-6utoBass LLIBB, cranpapTHbii pexXHuM;
SOC=2, 8-6urosas LLIBB, moaupuuupoBaHHbId peXKHM;
SOC =3, 16-6utosas UIBB, MoanduunpoBaHHbIH pexKHM.

(MoauduuupoBaHubiii pexkxuM JuHun RQ/GT ucnonb3yercsi 1Jist ynpaBJeHHS J0-
CTYIOM HeCKOJbKMMH npoueccopamu BMB9.)

Crepyioulde ABa CJoBa COfep>KaT CErMEHTHbIM H OTHOCHTE/bHbIH KOMITOHEHThI
aapeca 6JokKa ynpaBJieHUSI KaHaJlaMH.

Baok ynpasaenus kanaramu (CB) moxeT ObiTh CHOPMHPOBAH MO JHOOOMY
agpecy (LLLLL), Ho of6si3aTesbHO B CHCTeMHOM InpocTpaHcTtBe. [lis Kaxaoro
KaHaJa gopmupyeTcs cBol 6s0k: Ana kaHanaa 1 — c aapeca LLLLL +0; nasa kaua-

na 2 — c¢ agpeca LLLL 4 8.
7 0

PlojB] ICF |  CF

Puc. 4.12. baur ynpasanenHug
KaHanoM

[Tepbiit 6aiit CCW na3biBaeTcsi 6alTOM ynpaBJeHHA KaHAJOM H UMeeT YNpaB-
AsilolLMe MoJisi, npeacraBieHHble Ha puc. 4.12. Tlone CF xoaupyercs cieayiolmum
oOpa3om:

CF =000 — moauduxkauusas PSW;

CF=001 — 3anyck nporpamMmbl KaHaJla B MPOCTpPaHCTBe BBOJa — BbIBOJA
(TAG=1);

CF =010 He ucnoab3yercs;

CF=011 — 3anyck nporpammni KaHaJsa B cucteMHoM npoctpaHcTBe (TAG =0);

CF=100 He ucnoab3syercsd;

CF=101 — Bo3o6HoBJieHHe pabOThHl KaHaJa;

CF=110 — npuocraHoBka pa6oTbl KaHaJja;
CF=111 -- octanoBka pa6oTbl KaHaJa.

Ilone ynpaBsaenus npepoiBaHuem lCEF koaupyercs cieayioiiuMm obpasom:

ICF =00 He uncnogab3yercs;

[CF =01 — cHATb 3alpoc npepbiBaHusl, npepblBaHHe MOATBEPKAACTCH;
ICF =10 — paspeluuTb npepbiBaHHH;

ICF=11 — 3anpetuts lipepbiBaHHUA.

[lone B=1 ycranassuBaer pexxuM npefeja 3arpy3kd LIHHbBI

[Tosie P onpepensier npuopudrer KaHaJa. -

Btopoi 6ait BUSY onpenesnser coCTosHHe KaHaJia:
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BUSY=FFH — kauan 3auHdr;
BUSY =00H — kanan cBofojeH.

CahnenyioillHe ABa cJjosa CoAep»KaT CerMeHTHbIH H OTHOCHTEJbHbIH KOMMOHEHThI
afgpeca 0J0Ka nmapameTposB.

baok napamerpos (PB) Moxer ObiTb copmupoBan 1o Jgiob6omy ajapecy
(XXXXX mins ka”agaa 1, YYYYY aaa kanana 2), Ho o6s3aTe/lbHO B CHCTEMHOM
npocTpaHcTBe. B nepBbIXx ABYX cjoBax 0OJioKa CoAeprKaTCsi CerMeHTHbIH M OTHOCH-
TeJlbHbIH KOMIOHEHThl HayaJlbHOrO ajpeca nporpammbl KaHaJsa. OcranbHasi 4acTb
PB He orpanvueHa Mo YHCJAY CJAOB H CJAYXKHT JJs1 Nlepefayd UCXOAHbIX MapaMeTpoB
nporpamMme KaHaJa.

Hauanbnaa wauuunaausauusa CIIBB BM89 nHauuHaercss nocjie CHCTeMHOro
cOpoca no cdriHany 3anpoca rotroBHoCTH kaHaJda CA. 3Tor curHaJd ¢GopMHpYyeTcs
C NMOMOLLbIO AellMppaTopa, NOAKJIIOUEHHOro K CucTeMHoH wuHe aapeca LIII, 6es
Henonb3oBanus auHun AQ. Korpa UIT Beictasut agpec AADR, BbiGpaHHBIH 018
o6patienuss K CIIBB, na Buixone apemindparopa cpopmupyercs curian CA. 3nave-
Hue aapeca ADDR moxeTr 6biTb BbI6paHO NPOU3BONLHO. KaK bl 3a0poc rOTOBHO-
cti CA conpoBoxjaaeTcs Bblgaued curHana SEL, nnss ¢opMmupoBaHHs KOTOPOro
ncnoab3yercss JuHUA AO cuctemHod wwinHbl aapeca LIII. Takum o6pasom, agpec
ADDR, BbicraBnennbii LI[1, Bocnpunumaerca kak CA=1, SEL=0, a agpec
ADDR +1 — kak CA=1, SEL=1. Curnaa SEL BbinosHsieT pa3Hble (pyHKIHH Ha
NBYX CTaAHAAX HWHULKaAu3auuu. [lpw HHHUMaAHU3alMH, KOTOpAs HaAYMHAETCH IO
nepBomy (nocje cucreMHoro c6poca) curHanay CA, 3HaueHue SEL onpepesnsier

ctatyc CIIBB:
SEL =0 nasnauvaetr CIIBB BM&9 BeaymuM wuHbL, T. €. pacnopsi>kaeTcsi 1iH-

HOH M npepocrasJsieT ee apyrum BM8Y no curnany 3anpoca no auHuu RQ/GT;
SEL =1 na3zHayaer BM&9 BeroMbiM, T. €. oH nosiyyaeT miuHy oT LII1 BM86 uiu

apyroro CIIBB BMS89, BeicTaBssasi curHaJga 3anpoca Ha JjauHuio RQ/GT.

[Ipn uanuuanuszauuu kaHagaos CI1BB, koropass HauuMHaeTcs 10 BTOPOMY H NO-
cieayiouwldm curiasam CA (Bmjaotb a0 nepesanycka cuctembl curHasom RESET),
snauenne SEL onpeesisier HoMep HHHLHAJH3HPYeMOro KaHaJa:

SEL =0 -— KkomaHa BblgaeTcsi B KaHaJa |:
SEL =1 — KomaHpa BeIpaercd B KaHaJa 2.

Jlois1 BbiMOJIHEHWST HayaJbHOH nHHUHanu3anuu CIIBB nporpamma LT gosxua
BbI[IOJIHUTh CJEeAYIOLIHE JeHCTBHUA:

) cpopmupoBath ynpasJasiomne 6jgoku SCPB u SCB;

2) ycraHosBuTb B 6jioke CB 6aiitr BUSY1=FFH, BUSY2=00H;

3) BoigaTh curdaa CA, T. e. BBINOJHHUTBL Ji0OOYI0 KomaHAy (o6biuHo OUT),
KoTopasi cBsidaHa ¢ BbicTaBjeHHeM aapeca ADDR (ecaun CIIBB onpepenserca kak
Beaynid) uian ADDR+1 (ecaun CIIBB onpepensiercs kak BeaoMbiH);

4) oxupatb ycraHoBku 6adta BUSYI1 B HyJb.

[To cpe3y curnasna CA npoueccop BBoAa — BbIBOAa aBTOMATHYECKH BHIMOJHSAET
cjaenylouiHe AeHCTBHUSA:

) BBoauT 6autT SYSBUS u3 anpeca FFFFOH u HacTpauBaercs Ha 3aganuyio
mupuny CILU;

2) dopmupyer agpec SSSSS 6soka SCB u3 ykaszartens, pasMeunleHHOro
B FFFF8H u FFFFAH;
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3) BBoauT OGaut SOC u SCB, onpegensis wupuny WIBB u pexum aunuu

RO/GT;

4) ¢opmupyer agapec LLLLL 6moka CB u3 ykasarens, pasmMeileHHOro
B SSSSS u SSSSS + 2, v 3anomuHaeT ero B peructpe CPP o6uiero ¥YV;

5) ycraHasauBaetr 6auT BUSY1 B HyJb;

6) oxupaer or LIl caenyiomero 3anpoca rorosHoctu CA.

Ha stom 3akanuuBaercs HauyaJsibHasA uHuuHagausauusa CIIBB. Ilpu nHaauuum
B cucteme Heckoabkux CIIBB neHrpanbHbli nmpoueccop HHHLHAAH3HUPYET HX MO
oyepeH, NMoJb3ysicb TOH e MNPOLeAYPOH HHHUHAJNHU3ALIHUKM U TeMH e 00J1aCTsiMH
namatu aas 6igokoB SCPB u SCB. EcrecTBenHo, nepen HauaJbHOH HHHIMAJIH3a-
uneir Kaxkporo CIIBB nenrpanbHbld npoueccop apoaxxeH MmoauduuupoBaTtb 6J10K
SCB, Tak kak kaxablii CIIBB ponxen umers cBoit 6Jiok CB ynpasaenuss KaHanamu
H, BO3MOxHo, cBou wupuny IBB u cratyc.

B pesyabrate HaudanbHOH uHHUMaAu3auun CIIBB nosnyuaer ungopmaunmio
o ¢pusnyeckod mupuHe CLI w WIBB, 3anomunaer agpec csoero ynpasJgsioutero
6ioka (LLLLL na puc. 4.11), onpepensier CBoU CcTaTyC U MepexXOAHT K PEXHUMY
0KHJaHHS KOMAHAbl KaHaJaM, Ha3blBaeMOMY pPeXHMOM MNMPOCTaHBaHHA.

Jlna BeinosHenusa uHuunuaauszauuu kaHaaos CIIBB LIl ponxxeH BbIMOJHHTH
caeyloilue AeHUCTBHA.

[. ChopmupoBatb 6Jokn CB ynpaBienusi kanasamu. [lomecTuTh cerMmeHTHBIH
i OTHOCHTeJIbHbIH KOMIOHEHTHI ajpeca O/0Ka napamerpoB no aapecy LLLLL 42,

LLLLL 44 pns kanana | waun LLLLL+ A, LLLLL 4+ C aas kanana 2. 3arpysuTb
baT CCW1 komanpgoil aas kanasa |1 uan CCW2 komaHagod AJs KaHaJsa 2.

2. IloaroroButb 6J0K napamerpos PB nss cooTrBeTcTBYIOMIEero kaHaJsaa. B nep-
Boie ABa cJoBa PB nomecTuTb CermeHTHBLIH H OTHOCHTEJbHbIH KOMMOHEHTbl HAa4yaJlb-
HOTrO ajpeca nporpammbl KaHaJsa. B nocaenyiomryio ob6Jacte — napameTpbl, Heo6Xx0-
AUMble AJIS BbinoJHeHHs nporpamMebl. [lapamerpbl kKaHasa onpeaensiioTcss MoJb30Ba-
TeJleM H MOTYT CcoJlepXKaTb JHOO 3HaueHUsI MapaMeTpoB, JHUOO HX ajJpeca B MaMsATH
(B BUe CermMeHTHOro H OTHOCHTEJbHOr0 KOMIIOHEHTOB).

3. Ecan 6aidr CCW uHHUMAIM3HpyeMOro KaHaJla CONEpPXHT KOMaHAY «3a-
NyCTHTb» nporpammy KaHaJgaa, 1o [IIl pomxen oxupate c6poca 6Gakta BUSY,
pexkae uem nepelTH K CaeayloilleMy JeHCTBHIO.

4. Boigate CA, T. €. BbINOJHUTDL JIOOYIO KOMaHAy, KOTOpasi cBfA3aHa C BbICTaB-
neHuem appeca ADDR (ecan unuumanusupyercs kanaa 1) wan ADDR 41 (ecau
HHHUHAJNH3UPYeTCH KaHaJ 2).

[To cpesy curHana CA npoiieccop BBOAa — BHIBOAA BLINOJNHSET CJeAYIOIIHE
NeUCTBUA:

|) aHaausupyer curHa’d SEL u ycranasausaer 6aiit BUSY1I=FFH (npu
SEL=0) nau BUSY2=FFH (npu SEL=1);

2) 3arpyxaer Oaut CCWI1 u3s aagpeca LLLLL+0 (npu SEL=0) wuamu
CCW2 u3 agpeca LLLLL+8 (npu SEL=1);

3) nNekoaupyeT OAHWT ynpaBJieHHS KaHaJOM M HauWHaeT BLINOJHATbL NeHCTBHA
B COOTBETCTBHUH ¢ KOAAMH yNpaBJAIOIUIHX MOJEH.

Ucnoan3osaune CIIBB B MecTHo#M W ynanenHolt Koudurypauwu umeer CBOH
O0COOEHHOCTH.

B mectHol Kondueypayuu (puc. 4.13) npouneccopoi BM86 1 BM89 coBmecTHO
HCNOJNB3YIOT 001Lylo WHHY, npuuem BM89 umeer craTyc BegoMoro W KaxKiblit pas,
Koria HeoOXOAMMO BLINOJHHTb UMK/ LHHB, OH 3ampalivMBaeT LIMHY MO JHHHH
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MN/MK 5B - 80

K1810BMBb
CLK

READY
RESET
RQ/GT

Hi Hd
K1810"PB4
CLK

REﬂDY
RESET

RESET SE
READY
CLK

K1810BM89

DRQ1 Ai19 - ADG
DRQ2 SEL

EXT1 EXT2 CA ] !]I -
e '-l
aazpeca
=
W ﬁﬁiﬁﬁ cs
039 B‘:ll B‘:IE
INT DMG{ { INT DMG

Puc. 4.13. Cxena sxawyenusa CIIBB s mecrHoM xoHpurypauuu

RQ/GT. Bpemennrie auarpammbl, MOsICHAIOL{HE HCIONb30BaHHe CHrHaJla RQ/GT
JUl 3anpoca/npefocraBjeHHsl UIMHBL, NpHBeaeHbl Ha puc. 4.14. Koraa oauH u3
IPOUECCOPOB HCMOJb3yeT LWHHY, APYTOi epeBOAHT CBOH BbIXO/hI COCTOAHUS S2 — S0
H ajapeca/faHHble B BLICOKOOMHOE COCTOsIHHe. PopMmHpoBaHHe IIHMHbl yNpaBJjeHHS,
afpeca W AAaHHBIX OCYHIECTBJISETCS CXeMOH LWHWHHOro HHTep(delica, coCTosled H3
cuctreMHoro koHTposJepa K1810BI'88, Tpex ¢pukcatopos agpeca KS8OHMP82 u aByx
IIMHHBIX (popmupoBaTesed KI810BAS6.

HeCKoAbKO
TAKTOB
CLK »0
200-500 i J 0-85 200- JIs

RQ/GT
10-80

A0O-A15 BM86 l BMB83 BM86

PUC. 4.14. BpeMeHHASs AvarpaMmma curHaia ﬁQ/GT

B mMecTHOH KOH(MHUIYypallHH HCNOAbL3YyeTCA OOIIHMH reHepaTop TAKTOBBIX HUMIYJIb-
coB KI1810I @84, koTopblii OCylLEeCTBASACT CHHXPOHU3aUHIO paboTbl MPOLECCOpPOB,
¢opMUpYyeT curHa bl HX HAYaJbHOH YCTAHOBKH H CHHXPOHHM3HPYET CHIHAJbl TO-
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TOBHOCTH OT BHELWIHUX YCTpOHUCTB. [laa popMHpOBaHUA CUTHaJa 3alpoca roTOBHO-
ctd CA ucnoabsyercs geuminppatop agpecHbiX JUHHUHA AlS — Al, cpabGaTbiBaloilni
no komaHge OUT ADDR uan OUT ADDR+ 1, rae ADDR — anpec, BoiaeseHHbIH
s BM&9.

JuaueHue curHaJsa SEL ¢opmupyercsa Ha aapecHou uuuu AO. BpemeHna ycra-
HOBKH U ylaepxKaHusd curHaja SEL no otHoweHuio K cpe3y curasa CA nokasaHbl
Ha puc. 4.15, a. Curnaasl 3anpocos npepoiBaHu ¢ BoixogoB SINTR1, SINTR2 npo-
neccopa BM89 nopaiorca Ha Bxoa INTR BMB6 uepes nmporpaMmupyeMblii KOH-
Tpoasiep npepoiBaHui. Ha puc. 4.15, 6 nokasana 3apmepxka curhansoB SINTRI,
SINTR2 no otHouleHuio K cpe3dy curHajsa CLK.

»95 .
CA ,J ;
»75 | >0 §150
SINTR2
a)

DRQ1, ; ;i EXT1, ;
DRQ2 EXT2

Puc. 4.15. BpeMeHHHe aMarpaMMi YNPaBAAWRAX CHMCHaAoOR CIIBB (a)
M ero XadHaioB (6 - r)

CursaJel 3anpocos npsiMmoro gocryna DM} oT BHelWIHUX yCTPOUCTB, y4aCTBYIO-
mux B IIAIl-nepecbiikax, mnopaioTcs HenocpeacTBeHHO Ha Bxoabl DRQI,
DRQ2 npoueccopa BM89. Ecaun ycrpoiicts, 3anpawunsatomux 1111, 6onee aByx,
ux BbixoAbl DMQ moryT O6biTb 00beanHeHbl Ha cxeme MJIWM. AHaJsiornuHo, curaaJibl
INT, Tpebyouine okonuanus Il/AIl-nepecbuiku, noagknouaoresa ko sxogam EXTI,
EXT2 npoueccopa BM89. Bpemena ycranoBku curnajos DRQI1, DRQ2 u EXTI,
EXT2 (puc. 4.15, 8, 2¢) ycraHaB/iuBalOTCA TAaKWMH, 4TOObl OHHM paclo3HABAaJHCh
YyCTPOHCTBOM YyNpaBJieHUSI BBOAOM — BbIBOAOM B Cjenyioilem Takte CLK.

Cxema BkJaioueHuss CIIBB B mectHoH KoHdurypauuu, nokaszaHHasi Ha
puc. 4.13, He ABJasieTcd eauHcTBeHHOH. Ilockoabky LII1 BMB86/BM86 umeer ase

aiHud RQ/GT, K HeMy MOXXHO HenoCpeACTBEHHO MOAKJIOUHTL GoJiee OAHOr0O CONpPO-
neccopa. Ha puc. 4.16 nokazaHa meCTHasi KOH(pHUrypalHs, BKJIO4Yaloilas CoOIMpo-
neccop BM87 u CIIBB BM89, koropbie copmecTHo ¢ BM86 uncnonb3yior o611yio

T —— S — — S E—

wuHy. Tak Kak auaust RQ/GTO BM86 umeer npuoputer no ornowennio Kk RQ/GTI,
To MPH OJAHOBpeMeHHbIX 3anpocax wWuHbl oT BM89 u BM87 npeanourenue orpaercs
npoueccopy BM89. Ho ecan B mMoMeHT 3ampoca WHHY HCNOJb3yeT COMPOLECCOp
BM87, to 3anpoc BM89 He 6yneTr noaTBepKAaTbCA 10 0CBOOOXK AeHHUS LIMHbI BM&7.
Ha puc. 4.16 (wtpuxoBoi JMHHeH) NMoka3aH BapuaHT BkIoyeHusi sBroporo CIIBB

BM89, aunusa RQ/GT kortoporo noakJioueHa K JuHuu RQ/GT1 conpoueccopa
BM87. I1pu Takom BkJioueHHH 3anpoc WuHbl oT BM89 3acrasutr BM87 ocBo6oanTb

ee NocJe TeKYilero HukKJaa, ecJu Jaxe emy TpeOyeTcd eille HeCKOJbKO IIHKJIOB LWIHHBI
ANSl 3aBeplUEHHUS TeKyiled KoMaHAHI.
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JlocTouncrBo ucnoab3oBaHuss CIIBB B MecTHo# KoHurypauuu 3akiiodaeTcs
B TOM, UTO TMOSABJASAETCH BO3MOXHOCTb OCYILECTBJATb B CHCTEeMEe <«Pa3BHUThIe»
[1/1I1-nepecbliku npu MHHHMAJbHbLIX NOMOJHHTEJNbHbIX 3aTpaTtax (AOCTATOYHO MOJ-
KJII04MTh oAMH BM89). HepoctaTku MecTHOH KoHdHrypauuu — orpaHHyeHHe BO3-
MOXXHOCTH napaJuiesbHoi pabotel BM86 u BM89. [lefictBuTenbHo, napadesbHas
oO0paboTKa BO3MOXXHa TOJbKO B T€ nepuoabl BpemeHH, kKorga BMS86 BeimoaHsier

KoOMaHAbl U3 CBOeH ouepeau, He TpeOyloillMe HUCNONAb30BAHHA UIHHBI.

K1810BM8S
52 - S0

CLK

52 - 50
K1810BM86

i CLK MN/MX
- READY
RESET

BHE, A19 - ADD

TEST
Q50 Q51 RQ/GTI

b
QSO QSI RQ/GTO

g2 - 56
Ki810BI a8 Yy
DEN
DT/R
ALE
STB
K580UP8B2
(x3) L1
CLK BUGY

READY 52 -80 K1810BA8BS
RESET

K1810BMB7
BHE,AQ19 - ADD

K1810I"P84

Cépoc B
IbroeHocTb| |

(xe)

| Jil

F___ o S

} ﬁ'ﬁ/G‘_T

- CLK §3 - 50
READY
IRESET

! K1810BM8S

Puc. 4.1b. CxemMa Bxawy4YeHMAa YeTHIPEX NPOLLECCOPOB B MECTHOM
KOHPUrYPALLUY

B yodanennoii kongueypayuu (puc. 4.17) CIIBB BM89 moxkeT ncnosab3oBath
CUCTeMHYIO LIHHY, KOTopasl sIBJAseTCA oOuled AJAS BCeX MPOUECCOPHBIX MOAYJeH
cuctembl. O6paiiennas BM89 k CLU ynpasasiioress ap6utpom wuabe K1810Bb8&9,
CBsA3aHHbIM C apOUTpaMu APYrux MoOAyJeH no uiMHe ap6utpaxa. Kpome cucteMHOH
wuHbl CIIBB Bcerpa nocrynna aokananHas muha (JIL), koTopas dusnuecku orie-
neHa ot CIU. B ynanennoii kougpurypauuu CIIBB moxet o6pamiarecst K YBB u na-
MATH, noak/JoueHHbiM K JILL, He «oTBJekasi» BM86, koTopblit Hcnodb3yeT AJisA 3TOro
CHI. Hau6onbias HesaBucumocTb CIIBB ot [1Il gocturaercsi, koraa nporpaMmul
KaHaJia pa3MeilleHbl B JIOKaJbHOH NaMATH (noakJaiodeHHoH K J1L) u npu usBaeye-
HUu KomaHa BM89 Ttakxke He orBiekaer BM&6. B cucTeMHON namsTu B 3TOM CJayyae
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pacrnoJiaraeTcsi ToJbKO CIMHCOK H3 ueTbipex ynpasJasiomux O6mokoB SCPB, SCB,
CB u PB. Takum o6pasom, B ypaseHHOH KOHPUrypauun MOXKHO pealiu3oBaThb JAeH-
CTBUTeJIbHO NMapaJsilesibHylo pabory BM89 u BM86, uto cyliecrseHHo yBeanuuBaer
NPOU3BOAUTENbHOCTb CHCTEMBI.

K1810BrI'ss K1810BbE8S

a

Apaca 'i

K580Mp8e
(x2)

CucTeMHaa
UKHA

Multibus

A AD

K580UPB2
(x3)

K1810BABSL
(x2)

K1810BAB6
(x2)

JoToBHOCTDL
RDY1 Cé poc

RQ/GT CA SEL
B UA Yy "
e —d
flokanbHag WuHA gﬁgguu Or BMB6

Puc. 4.17. Cxema sxawyerua CIIBB e yaaasHHOM KOHPMUrypauum

B cxeme puc. 4.17 ucnonb3yercsi ABe CXeMbl IWIHHHOrO HHTep(eiica: aas obpa-
wenuns CIIBB k CHI u k JII. Cxema wunHHoro unrepeiica CIII BkI0OYaeT cucrem-
Hoii KoHTpoJsisiep KI810BI'88, Tpu ¢ukcatopa agpeca KH8OMP82 u nBa wWHHHBIX
popmupoBaTenss K1810BA86. Cxema wuHHOro unrepgeiica JIII wupentHuna, Ho
COLAEPXKHT ABa (pHKcaTopa ajpeca, TaK KakK npoctpaHcTtBo aapecos JIII coorser-
CTBYET MPOCTPAHCTBY BBOAA — BbiBOAA H orpaHuuyeHo eMKocTbio 64 K. [lasi pa3sne-
JeHUsl aJpecoB CHCTEeMHOro MPOCTPAHCTBA M NPOCTPaHCTBA BBOJA — BbIBOJA HUC-
nonb3yetcs curiaa CEN, Kotopelii BipabGaTeiBaercs AelldppaTopoM aapecoB H IMO-
CTyaeT Ha YynpasJAIOUIHA BXOA CHCTEMHBIX KOHTPOJJIEPOB, KakK MOKa3aHO Ha
puc. 4.17. Korpa BM89 BbicTaB/isieT agpec, OTHOCALIHHCH K MPOCTPAHCTBY BBOAA —
BbiBO/la, COOTBETCTBYIOIIHH KOHTpoJIep obecneunBaeT nocryn K JIL, mockoabky Ha

ero Bxoge AEN =0. Korpa BM89 Tpebyer mocryna x CIl, To cooTBeTcTBYIOMIHIA
KOHTpOJIJIED npefoCTaBJsieT €ro TOJbKO B TOM cCJydyae, ecJd apOUTp
K1810Bb89 cpopmupyer curnan AEN =0. Ap6utpak cHCTeMHO# LWIHHBI NOAPOGHO
onucaH B § 5.4.

Korpa BM89 ocyuecrsasier I1I1-nepecbiiky, TpeGyioilyio MOHOMNOJBHOrO
ucnonb3oBanusg CLU  (Hanpumep, obpaiieHuss K obOuied 6a3e AaHHBLIX), CHrHAJ
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LOCK o6GecneunBaeT TakKyio BO3MOXHOCTb. BpeMeHHEle XapaKTepUCTHKH CHUrHaJa

LOCK npeacrassieHbl Ha puc. 4.18.
Bxaiouenne CIIBB B yaaneHHOH KOH(pUrypaunuu He HCUepPNbIBAETCHA CXeMOH

puc. 4.17. OHa MoxKeT ObITb AONOJHEHA YyAaJeHHbIMH MPOLECCOPHHIMH MOAYJISAMH

asyx CIIBB, ocyuiecTBaAsiiOlIUMMH JOKaJdbHBIH apOuTpax WHH no JuHud RQ/GT
(puc. 4.19) u oGcayxuBawiiumMu YBB, pasmeuienHbie B NMpocTpaHCTBe BBOAA —
BbiBoa, HepoctynHoM LIII. B cBoio ouepeanb, LII1 Moxer uepes cxembl WIHHHOFO
HHTep(derca obpanaTbCcs B MPOCTPAHCTBO BBOAa — BbIBOAA, HeaocTynHoe CIIBB.

Ha puc. 4.20 npeacrasieHa cxeMa ¢ AByms npoueccopamu BM86, rae oaun
CIIBB ucnonb3yercss B MecTHOH KoHpurypauuu ¢ onium BM86 u B yaaJdieHHoH no
OoTHollleHHIO K Apyromy. MecTHeii BM86 urpaer BcnomoraresbHyIO poJib, BHIMTOJIHASA
BCEeBO3MOXKHbBIE€ BbIUHCJAHTENbHbIE NMporpammMbl Ajss BM89, B ToM uucie o6paboTKy
npepbiBaHUH 0e3 CHHXKeHHS MPOU3BOAUTENbHOCTH OCHOBHOro BMB86.

HeCKOABKO Heckoasko
TAKTOB TAKTOB
CLK CLK
CLK
LOCK

PUc. 4.18. BpeMeuHhie XAapPAKTEPMCTHKH
curaaga LOCK

HesaBucumo ot toro, B Kakoi KoHgurypauuu ucnoassyercsa CIIBB, ¢popmupo-
BaHHe CUTHAJIOB ynpaBJieHUsl, aipecoB U JaHHbIX COOTBETCTBYeT TOH XK€ CTPYKType
muHbl, yto U y LIIT BM86/BM88. Bpemennble guarpammel, onuceiBaioliye paGoty
BM&89, npusenennbl Ha puc. 4.21. Agpeca MyJbTHIIEKCHPYIOTCS ¢ AAHHBIMHU Ha Mep-
Buix 16/8 aunusax AD15 — ADO/AD7 — ADO. Aagpeca A19 — A16 MyJabTHNIEKCH-
PYIOTCSI BO BpeMeHH ¢ CHUFHaslaMH coCcTossHUU S6 — S3. Bo Bpemss uukia0B paGoThl
BM89 curHaabl S4 u S3 onpeaensiior, kKakoi U3 KaHaJsoB BolnoJHsieT [1I1-nepe-
CbIJIKY, a CUrHaJibl S6 SO=11 no3BoJSIOT ONpeneJUTb, UTO UMKJ LIUHBI BHIMOJHSET

BM89, a ne BM86/BM87/BMB88. [lepeblie Tpu currasa coctossHHd S2 — SO wuc-
nosb3yloTcs KoHTpossiepoM K1810BI'88 u ap6utpom K1810Bb89 ansi ynpasieHus
JILH u CLI. I1AI1-nepecbiika Tpe6GyeT, no KpaHeH Mepe, ABa UHUKJA LIHHBI, KaX-
AblH H3 KOTOPLIX 3aHHMaeT He MeHee UeTbIpeX TakKTOB (B cCjJyuyae HeoOXOAHMMOCTH
no6asasioTcd TakTol oxXuaaHud TW). [logoOGHelé noaxoa (¢ AByMSI UHUKJIAMH) 3Ha-
UATeJbHO o0Jieruaer TpeGOBAHUA K BPpeMeHHbIM COOTHOLUEHHAM MeXAY CHTHAJAMH.

Ha puc. 4.21 noka3aHbl Tak)ke CHFHaJbl, BbolpaGaTbiBaeMble reHepaTopoM TakK-
ToBbIX UMNyJbcoB KIBI0I'®84 u koHTposasepom KI1810BI'88 B pexxumax urenHus
U 3anucd. llpu ucnosb3oBaHuu 8-6uToBOod (PHU3HUYECKOH WHHHI AAHHBIX CHIHAJILI
A15 — A8 He MYJIbTHIVIEKCUPYIOTCA C AAHHBIMH MPH 3aMUCH U He NMePeXoAsiT B BLICO-
KOOMHOe COCTOsIHHMe npH uTeHUH. B otavune or BMB6, B KotopoMm curHan BHE

MVyJIbTHIJIEKCHPYeTcs ¢ curHaJoM S7, curHal BHE BM89 He myabTUNIEKCHpYeTCH
H He TpeOyeT 3anucH B (PUKcaATophl ajpeca.

130



Cucremnos
NPOCTPANCTBO
aApecoe
{ [axars] [958 |
! uam'rb " Cxema Cxema
l P‘;mgg““ l WMHHOTO BM86 NMHHOrO
| ssoaa - snBoaa | |MHTOPPEnca MHTOpPETICa
({agocTymio BMBI))
BM89
, - :
[IpocTpaHcTBo XBua XB8Ma
P a npl;coa WMHKOTrO NUNHOTO
BBOAA - BHBOAA UHTAPPEnCcA UHTapPenca
(HeaocTynno BMBE) BMES
BEEY
BME9
C :
[lpocTpancTB XoMa XBMa
P npl;cua NMHHOrO NMHHOTO
BBOAA - suthﬁlaas) MHTApgEenca MHTEGpPPEenca
—_—-Lt L BM89
BE86
CH
Puc. 4.19. Bxavuanus asyx CIIBB 8 yaaneumoit xoMeurypaumuu
Cucremnoe
NPOCTPANCTBO
asApecos
| gy unchududay
|
: HPWTBG WMHHOro HEN WUKHOrO
Lnauna— BhiBOAA : UNTBPPEUCA BM86 |unramﬁcal
BME9
i Cxsua Cxemna
P‘;“P’gg““ WUNHOrO WHMHHOro
Baunﬁusona MHTEPPENCA T - MHTEpPEnca
MbiN
BME86
B589
cHi

Puc. 4.20. Ucnoan3osanue acnomorareanyoro LIl BM86 s yaaneumon

KOKNPUrypauuu
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 rme——

-3
-
-3
v

v
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I'-‘
-

10-110

CLK 8
?c------n

- '%- T S
52-50 l/ﬂrll \______

.-lm-w

RDY l--P .Ii\\\ LA

=

READY @ |
l n

10-110 '

AD15-ADO —

A19/58--A16/53

“‘T
!H

A
i
in

ALE

a

>
\ BBOA

ple=z
DT/F

l‘ 10-35
. I- E '

]
Ny

£30

]

to-ts_|

G B TN )

|

DEN

N

-

AD15-ADO - '
10-45

- y
/1 10-35 10-35
AMWC , ATOWC '
10-35
MWTC , TOWC

Puc. 4.21. BpeMeMHue IAnarpammu pasdoru CIIBR BMS8Y9

4.5. Cucrtema Komana CNBB

Cucrema komaHa CIIBB Bkaouaer 53 mHemokomna. Mcnosnb3yemble onepaHabl
MOFYT ObITb pa3MelleHbl B MPOCTPAHCTBE aApeCoB BBOJA — BLIBOJAA, B CUCTEMHOM
MPOCTPAHCTBE aAPECOB, B perucTpax KaHaAa HJAH HeNocPeACTBEHHO B KOMaHe.
TunoBodt ¢opmar GobLIKHCTBA KOMAaHA Mpolleccopa npeacTaBiedH Ha puc. 4.22.
JIlo6asi KOMaHAa COoAePXKHT OT ABYX A0 MNATH O6alT, 32 HCKAIOUeHHeM KOMaH/
LPDI, MOV, MOVB, nocturarowux wectd 6ait. [lepBble nBa 6aiiTa onpeaensior
JEHCTBUA, KOTOPbl€ OJIXKHA BBINOAHHTL KOMaHAa. bBaltel ¢ TpeThbero mo mATHI
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ASJAAI0TCH Heo63aTeIbHbIMH H NPHCYTCTBYIOT TOAbKO TOrAa, KOrja AJsi aapecaluu
HCMONAB3YETCH CMEILeHHEe H /WK ONePaH/ HeNOCPEACTBEHHO NPEeACTaB/leH B KOMaH/E.

[Tepsoiti 6aiT KOMAHObL COAEPKUT CACAYIOLLHE YIPABAAIOILIHE [OJS:

W yKa3blBaeT AJAMHY onepanaa: oaxH 6adT npu w=0 u aABa GaiTa npy w=1;

AA 3apaer pexuM aapecaliiH, T. e. Cocob6 HOPMUPOBAHHA HCMOJHHTENBHOTO
agpeca EA onepanga (puc. 4.23), pa3Mell€HHOro B aApeCHOM NPOCTPAHCTBE:

AA=00 — agpecauus no 6ase;

AA =01 — appecauua no 6a3e Co CMEILEHHUEM,

AA=10 — aapecauus no 6ase ¢ UHIEKCOM,;

AA=11 — agpecauusi no 6a3se ¢ aBTONHKPEMEHTHbIM HHAEKCOM;

WB onpenensier 4yucao 6aUTOB CMeEILECHHS /JaHHbIX:

WB =00 — Her 6aWTOB CMelleHUA /IaHHbIX;

WB =01 — oauH 6alT cMelleHHS/IaHHbIX;

WB =10 — aBa 6aiira cMelleHHs /IaHHbIX;

WB =11 — toabko B KomaHae TSL;

R/B/P onpegensier perucTp wid HoMmep paspsaia 6aura (taba. 4.6), HCHOJIB3Y-

eMblil B Kad4eCcTBe onepaHja. Ta6aiuua 4.6

Kox R/B/P Perucrp Bur

7 0 7 0

. 000 GA 0
R/B/PIWB[AAI W 001 GB 1
010 GC 2

F ——————— q ———————— 1 F-_—__—_q 011 Bc 3
I Cumememue lCnanauue/ﬂauuHal | flanuna | 100 TP 4
e o e - s anm el e o s oas oes o o s pef s oy e TS e e enen sl 101 Ix 5
110 CcC 8

Puc. 4.22. Tunoeson gpopmar xomana CIIBB 111 MC 7

Bropoii 6air komander cogepxut Koa onepauun (KOII) u nonre MM, Koropoe
onpepeasier PerucTp KaHaJjAa, HCHOAb3yeMbIH B KadyecTBe 6a30BOoro Mnpu JwoO0M
pexxuMe aapecauud (puc.4.23):

MM =00 — peructp GA, MM=10 — perucrp GC,

MM =01 — peructp GB, MM=11 — perucrp PP.

| 2 3
__laal |} L MM

00-GA
01-GB
10- GC
11-PP

o éase (00)

[lo 6aze con -
CO CMSWeHHeM E

i
z

r

UnzexcHas (10)

HUHuaexcHas
c aeToMHKpeMaHTOM (11)

CERA
{2}
T _EA

Puc. 4.23. CnocofN QOpPMMPOBAHMR MCNOAMMTAABLHOrD aapeca
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batrel CmewieHuss UCNOAL3YIOTCA A POPMHPOBAHUA UCIIOJHUTE/NbHOIO aApeca
EA onepaljna npu aapecaluu no 6ase co CMellleHHeM, a8 TaKxKe B KOMaHIax nepeia-
44 ynpaB/JeHus — oJHH 6aiT Aasa nepefad B npeaenax or + 127 no — 128 6aunToB
AU ABa 6alra A4 nepegaud B npegenax 64 Ko6aur. bauTel JaHHbIX HCIOAb3YIOTCSA
B KOMaH1aX, ONepUPYIOILHX HENnOCPeACTBEHHbBIMH JaHHBbIMH.

[Toanas cucrema komauna CIIBB npeacrasaena B taba. 4.7. [lasg KaxXaoH
KOMaHbl YKa3aHo HeoOXOAHMOE OJA €€ BbIMOJHEeHUS YUCJAO0 TAKTOB B 3aBHCHMOCTH
OT THna onepanaoB. [IBa 3HadYeHHsA yKa3aHO [/ KOMAHHA, KOTOpHle HCHOJb3YIOT
onepaH], pa3MeleHHHH B aApeCHOM NPOCTPAHCTBe: neproe (MeHbllee) — AJA
CJAOB, PACHOMOXKEHHBIX [0 YeTHOMY ajpecy U lepeBefeHHbIX Mo 106-6UTOBOH LIHHE,;
BTOpoe (60/blIoe) — AJAA CNAOB, PacnoJ0oKEHHBIX N0 He4eTHOMY ajapecy ¢ 16-6uro-
BOH LIHHON WU JAJ NPOH3BOJBLHO PACNONOKEHHBIX CJA0B C nepejaved no 8-6UTOBOH

IHHHEe JaHHDbIX. Tascsaxauuyua 4.7

» MHemMoOXOA Ba#ir 1(3) Ba#T 2(4) ns T Onepaiud
n/n
dst Sro
1 MOV dst, src RRROOAA1 100000MM 2-3 8/12 reg¢weml$
RRROOAA1 100001MM 2-3 10/16 memlGereg
00000AAl 100100MM
(00000AA1) (110011MM) 4-68 18/28 meml18+momls
2 MOVB dst, src RRROOAAO 100000MM 2-3 & rege+memB
RRRODAAO 100001MM 2-3 10 memBereg
00000AAOQ 100100MM
({00000AAO0) (110011MM) 4-8B 16 memB emem8
3 MOVI dst, src RRR10001 00110000
(data L) (data H) 4 9 regedatalb
00010AA1 010011MM
(data L) (data H) 4-5 12/18 memlGedatals
4 MOVBI dst, sarc RRR10001 01110000
(data L) 3 3 regedatat
00010AA0 010011MM
(data L) -4 18 memBedata8
5 MOVP dst, arc PPPO0OAAL 100011MM 2-3 19/27 prt-regemem24
PPPOOAAL 100110MM 2-3 16/22 mem24¢prt-reg
6§ LPD dst, src PPPOOAAL 100010MM 2-3 20/28B prt-regemem3d?2
7 LPDI dst, src PPP10001 000010MM
(data L) (data H)
(data L) (data H) 6 12/16 prt-regedatal?
8 ADD dst, src RRROOAA1 101000MM 2-3 11/15 regeregt+memlB
RRROOAAL 110100MM 2-3 16/26 memi6¢reg+memB
9 ADDB dst, src RRROOAAO 101000MM 2-3 11 regereg+mems
RRROOAAO 110100MM 2-~3 18 memBereg+memB
10 ADDI dst, src RRR10001 00100000
(data L) (data H) 4 3 regereg+datals
00010AA1 110000MM
(data L) (data H) 4-5 16/26 memlSememi8+datals
11 ADDBI dst, src RRR01000 00100000
(data L) 3 3 regereg+datat
00001AAQ 110000MM
(data L) 3-4 16 memBememB+datal
12 INC dst, arc RRR00000 00111000 2 3 regereg+l
00000AA1 111010MM 2-3 16/268 meml8ememl18+1
13 INCB dst, src 00000AAQ 111010MM 2-3 18 memB8ememb+1
14 DEC dst, src RRR00000 00111100 2 3 regereg-1
00000AA1 111011MM 2-3 16/26 meal8emem18-1
15 DECB dst,src 00000AA0O 111011MM 2-3 18 memBememB-1
18 AND dst, src RRRO0OAAL 101010MM 2-3 11/15 regeregameml$
RRROOAA1L 110110MM 2-3 16/26 memlBeregamemls
17 ANDB dst, src RRROOAAOQ 101010MM 2-3 11 regeregamemnd
RRROOAAO 110110MM 2-3 18 memBe«regAmem8
18 ANDI dat, sro RRR10001 00101000
(data L) (data H) 4 3 regeregadatals
00010AA1 11001 0MM
(data L) (data H) 4-5 16/268 memlB8emewlbAdatals



»
n/n

18

20
21
22

23

24

25

26
27

28
29
30
31
32

33

34
35
36

37

38
39
40
41
42
43

44
45
48

MHeMOKOA

ANDBI dsat, src

OR dst, arc
ORB dst, src
ORI dst, src

ORB1 dsat, src

NOT dst
dst, src
NOTB dsat
dst, src

SETB dat,bit
CLR dst,bilt

CALL addr, label
LCALL addr, label
JMP label
LIJMP label

JZ sarc, label

LJZ src, label

JZB sro, label
LJZB src, label

JNZ src, label

LINZ srec, label

JNZB src, label
LINZB src, label
JMCE src, label
LJMCE src, label
JMCNE src, label
LJMCNE src, label

JBT srec,bit, label
LJBT arc,bit, label
JNBT sre,bit, label

BanT 1(3) Bainr 2(4)

RRR10000
(data L)
00010AAOQ
(data L)

RRROOAAL
RRROOAA1
RRROOAAD
RRROOAAO
RRR00001
(data L)
00010AA1
(data L)
RRR10000
(data L)
00010AAQ
(data L)
RRR0O0000
00000AA1l
RRROOAA1
00000AAO
RRROOAAQ
BBBOOAAOD
BBBOOAAO

10001A A1
(disp L)
10010A A1
(disp L)
10001000
(disp L)
10010001
(disp L)
RRR01000
(disp L)
00001AA1
(disp L)
RRR10000
(disp L)
00010AA1
(disp L)
00001AAQ
(disp L)
00001AA0
(disp L)
RRR0O1000
(disp L)
00001AA1
(disp L)
RRR10000
(disp L)
00010AA1
(disp L)
00001AA0Q
(disp L)
00010AAO
(disp L)
00001AA0O
(disp L)
00010AA0O
(disp L)
00001AAQ
(disp L)
00010AAQ
(disp L)

BBBO 1AAQ
(disp L)
BBB10AAO
(disp L)
BBBO1AAQ
(disp L)

00101000
110010MM

101001MM
110101 MM
101001 MM
110101 MM
00101000
(data H)
110001 MM
(data H)
00100100

110001 MM

00101100
110111 MM
101011MM
110111 MM
101011MM
111101MM
111110MM

100111MM

100111MM
(disp H)
00100000

00100000
(disp H)
01000100

111001MM

01000100
(disp H)
111001MM
(disp H)
111001MM

110010MM
(disp H)
01000000

111000MM

01000000
(disp H)
111000MM
(disp H)
111000MM

110000MM
(disp H)
101100MM

101100MM
(disp B)
101101MM

101101MM
(disp H)

101111 MM
101111MM

(disp H)
101110MM

ne

3
3-

NN
i 1
W W W

NN

4-5
3-5
4-5

3-5
4-5
3-5

4

3

16
11/15
18/286

11

16

3
18/26

3

16

3
16/286
11/15

16
11/15

16
16

17/23
12/23

12/16

12/16
12
12

12/186

12/16
12
12
14

14
14
14

14
14
14

NpoaoixeHne Tadca. 4
Onepauusd

dsat sre

regeregadatad

memB+memBAdatald

regeregvmenls
memleregvmemlt
regeregvymemB
memB+regvmemB

regeregvdatals
memlbe«ememl8vdatalé
regeregvdata8

memB8ememBvdatal
regereg
meml16emem]6
ree+mem13
memBememB
regememB
memB(bit)el
memB(bit)e«0

Bu308 NOANpoOrpaMmu

BuN30B YAAlAeHHON
noanporpammu

Be3y CAOBHMA nNepeXxXox
HA MeTKY
be3yCXOBHMR NepeXox
HA YAAXCHHYID MeTKYy
Mo HYAKW B reg

Mo Hy&Zw B memls
Nno Hyap B
YEAIeHHYD
1O HYAV B

YAAACHHYD
o HyAw B

reg Ha
MeTKY
meml8 Ha
MeTKY

mem8

mem8
MeTKY
reg

Mo
HA
o

He HYJID B
YAAXCHHYD
He HYyJAw B
o He HYAY B memls8
1o Heé HYA B reg
YAAACHHYD MeTKY

1o He HyJAY B meml8
Ha YAAJXeHHYI MeTKy
Mo He HyIw B memB

Ha

ITo
Ha
Nno

He HYyaAY B memB
YAAXGHHYN MeTKY
COBNazeHyw B memB

NNo coBnajzeHuw B memB
HA YAAXeHHYN MeTRYy
Mo HecoBnNazeHWw B
memB

Mo HecoBnazeHUw B
mem8 HA yXaleHHYD
MeTKY

Mo bit=1 B memB

Mo bit=1 B memB
HA YIAJEHHYN MeTKY
Mo bit=0 B memb

|



OkKOHYaAHMe Taé6x. 4.7

" MHEeMOKOA BanT 1(3) Bair 2(4) n»s T Onepaunuda
n/n
dsat sroe
47 LJINBT src,bit, label BBB10AAO 101}110MM o bit=0 8 mem8
(disp L) (disp H) 4-5 14 HA YAAJeHHYND MeTKY
48 TSL dst,data, label 00011AA0 100101MM MpoBepka M yCTaHOBKA
(data8) (disp L) 4-5 14/18 c axrusuzaumeinr LOCK
49 WID sre,dst 1SD00000 00000000 2 4 MupuHa WMHH src,dst
50 XFER 01100000 00000000 2 4 Janyck ITIAN
51 SINTR 01000000 00000000 2 4 3anpoc nNpepNBaHuA
52 HLT 00100000 01001000 2 4 OCTAHOB NPOTrpPAMMM
33 NOP 00000000 00000000 2 4 NIycras onepauus

B rabn. 4.7 11 HCXOAHOIO0 MHEMOKOAA YKa3aHbl BC€ BO3MOXKHbIE THIIHI HCIIOb-
3yeMbIX ONePaHAOB NpueMHUKa dst U HCTOUHHKA SI'C, IPH 3TOM MPHHATHI CAEAYIOLLHE
0003HAaYEeHHUA:

reg — JIO60U peructp obluero Ha3HaueHUs;

ptr-reg — perucrp-ykasare/b;

mem 8 — aapec 8-OUTOBOH MepeMeHHOH;

mem 16 — aapec 16-6UTOBOH nepeMeHHOH;

mem 24 — aapec 24-6MTOBOH NEPEMEeHHOH, B KOTopou 3anucaH 20-6UTOBLIH
pu3HYeCKUH anpec;

mem 32 — aapec 32-O6MTOBOH MNEpPEMEHHOH, B KOTOPOH 3aNHCAH yKa3aTedb
B (popMe CEerMEeHTHbIH KOMIIOHEHT — OTHOCUTE/bHLIH KOMIIOHEHT;

data 8 — koHcraHTa B auana3oHe ot 0 go 255;

data 16 — koxcranTa B auanasole or 0 go 65 535:

label — MeTka, pacnonoxeHHasd B HHTepBaJse or — 32 768 no + 32 767 6aiur;

lab — MeTKa, pacnoaoxeHHass B HHTepBaae or — 128 npo + 127 6aiirt;

bit — KoHcranta B auanasode ot 0 go 7.

Ecau KoMaHaa ucnogab3yercs 6e3 onepaHaoB, OHH He yKa3aHbl y COOTBETCTBYIO-
[(ler0 MHEMOKOJA.

T a é6 3 Mmuyya 4.8

oUT

IMpHHA WMHMN BAHHMNX,

Yucao 6aiToB KOMAHIAM

[Ipu onpeneseHuH BpeMeHH BLINOJHEHHS NPOrPaMMbl B JIOMOJHEHHE K YKa-
3aHHOMY B Ta6J. 4.7 BpeMenu T HeoO6XOAMMO yUyHTHIBATb BPeMSl Ha H3BJEUEHHE
KOMaHJ, 3aBUcHllee OT AJHHBLI (4YUcjaa O3aWTOB) KOMaHAbli H (PH3HYECKOH IUHPHHBI
IUHHBI AaHHBIX. Huco 6aiToB nB a4 KaxA0iW KOMaHAbl yka3aHo B TabJ. 4.7, a Bpe-
mMsa u3BJAedyeHHd (TakThl CLK) — B Taba.4.8 ans ABYyX BaPHAHTOB pa3MelleHHS
KoMaHAbl B namMAaTd (uddpbl 1 u 2). BHemuHue BpeMeHHble 3alepPKKH, TaKHe, Kak



BpeMsi apOHTpaKa IUHHbI, BO3MOXKHbIE TaKThl OXKHIAAHHSA, €CTECTBEHHO, He YUTEHHI
B Taba. 4.7 u 4.8, TaK KakK OHH 3aBUCAT OT CcrielU(PHKH CHCTEMBbI, B KOTOPOU HCHOJ/b-
3yeTcsl npoueccop BBoAa — BbIBOIA.

Besa cucrema xomana CIIBB (cM. ta6a.4.7) pa3buBaeTcd Ha NATb Py
KOMaHAbl nepechbl1oOK AaHHbIX (MHeMoKoabl 1 —7), apupMeTHyecKHe KOMAHIH (8—
15), smorudeckue kKomaHabl (16—27), KoMaHAbl nepepnadyu ynpabiaeHus (28—47)
H KOMaHAbl ynpaBJjeHuss npoueccopom (48—353).

KoManasl nepecblyioK JaHHbIX OCYILECTB/SIOT NEePechliKiH 6AaUTOB H CAOB MeX-
Ay aApeCHbIM NMPOCTPAHCTBOM U PErHcTpaMH KaHaJja, a TaKxe MeX1y aJpeCHbIMH
NPOCTPAHCTBAMHU, 3arPyXKalo0T JaHHbIE, HEMOCPEACTBEHHO MPeACTaB/AeHHbIe B KOMaH-
ne. Ciona orHocsITCs TaKXe ClielldadbHble KOMaHAbl AAs 3arpy3Kd ajfipecoB B pe-
FHCTPbI-YKa3aTeJNH KaHaja, KOTOpble OKa3sblBaloT BJHAHHE HA YCTAHOBKY OHTOB
peructpa TAG.

KoMauast MOV dst,src, MOVB dst,sr¢c nmepecnliaior ¢J10BO U OaHT COOTBET-
CTBEHHO U3 MCTOUHHKA src B npueMHHK dst. Ecau pa3MepHoOCTb HCTOUHHKA MeHblIE
Pa3MePHOCTH PeruHcrpa-npUeMHUKa, «JHIIHUE» OUTbl perucTpa-npHeMHUKa 3anoJ-
HAIOTCS 3HAKOBBLIM paclllHpeHHeM nepecbliiaeMoro 3HadyeHuss. Ha puc. 4.24 nokasaxo,
KaK 3TH KOMaHbl BAUAIOT Ha 3aN0JIHEHHe perucTpa-npueManKa. 3mech T — OGUT one-
paHAa HCTOUHHKA, R — OUT, 3aN0/HAEMbIH ONE€PAHI0OM HCTOUHHKAE, S — OUT, 3aMoJ-
HAeMbll 3HAKOBbIM (CaMbIM CcTaplipM) OUTOM omepaHAa UCTOUHHKE, X O3Hayaer,
4yTo 6UT HTHOpHpyeTcs, | — 6e3yCJOBHYIO YCTAaHOBKY B eauHUuLY. OTMETHM, 4TO
KOraa B KayecTBe MPHeMHHKAa HCHOAL3YETCHA PEerucrTp-ykKasaTtedab, TO COOTBETCTBYIO-
uinit emy 6ur perucrtpa TAQG ycraHaB/IUBaeTC KOMaHAAMH MePEChI/IOK B €XHHHULLY.
910 o3Hadaer, yro komMauay MOV MoXHO HCONb30BaTh AJA 3arpy3kud aapecos,
OTHOCAILHUXCH K MPOCTPAHCTBY BBOA3 — BLIBOAA.

Perucrp - npMeMHUK Perucrp - uCTOUMMK
TAG 19 _ 15 8 7 0 TAG 19 _ 15 8 7 D
W=0 $£ 14 15555]S5S5SSS5S|RRRRRRRR I X 5§ SXXXX]XXXXXXXX]TTTTTTTT
Wel T 11 tSSSS|RRRRRRRRIRRRRRRRR] X ¢ T XXXX][TTTTTTITT]TITTITTIT

Puc. 4.24. Bauarmue xomaMz nepechri10X Ha SanOAHEBHME PETUCTPA-NPUEMMMUKA M pa-
rUCTPA-UCTOUHMUKA

Komanna MOVP dst,src nmepecbliaer pu3H4yecKue ajapeca MepeMeHHbIX MeX-

Iy PEerucTpaMu-yKasareJdfiIMU U NaMATbio. Korna UCTOUHUKOM src cayxHuTr 20-6uto-
BHIl PEerHcTp-yKasaresb, ero coaepxuMoe BMecre ¢ ero 6utoM TAG 3anomuHaercs
B TpeX Moc/jJeloBarefbHbiX 6aHTax nmaMsTH, HauKWHAsA ¢ aiapeca, yKa3aHHoro B dst.
Korga MCTOYHHKOM fABJASETCH aApec NaMATH, TO, HAYHHAA C YKa3aHHOro aapeca,
20 6WT 3achl1aerc B perucrp-ykKasareab U OOAUH OUT — B COOTBETCTBYIOLLHH pas3-
pan TAG. O6biyno komauaa MOUP ucnoab3yerca 4151 COXPaHEHHA U NOCAEeAYIOLLe-
O BOCCTAHOBJ/IEHUSl PErUCTPOB-yKa3dareseu.

Komauasl LPD dst,src, LPDI dst,src npeobpa3yioT ykasarenb, 3aJaHHbIHU
B HCTOYHHKE B (popMe CerMeHTHbIH KOMIOHEHT — OTHOCHUTE/AbHbIH KOMIIOHEHT,
B 20-6UTOBbIH (pU3HUYECKHH aApec u 3arpyxart ero B npueMHuk. Muemokoa LPD
HCNOAb3YeTCH, KOrAa yKas3aresib pa3MelleH B JABYX COCeAHHUX CJA0Bax MNaMATH,
a LPDI — xorna oH HenocpeaCTBeHHO 3ajidH 8 KOMaHAe B BuAe 32-OMTOBOU KOH-
ctadThl. B 06oux cayuaax 6ur TAG perdcTpd-ykKaszaTedsi yCTaHABJAKWBAeTCH B HyJb.
O6byH0 koMaHaa LPD ucnonb3ayerca Adas nepeldu agpeca CUCTEMHOrO MPOCTPaH-



CTBa, MOJArOTOBJEHHOro B BHIAE yKa3aTtedfl UeHTPaAbHbIM Mpoueccopom BMSO,
B PerucTp-ykKasarenb KaHaja npoueccopa BMEI.

ApudmeTHueckHe KOMAHIAb — CJOXKEeHHEe, HHKPEMEHT U JeKpeMeHT. 3HaueHUS
ONMePaHa0B, YYACTBYIOIHX B apHPMETHYECKUX onepauuax, HHTePHnPeTHPYIOTCA Kak
6e33HaKoBble JBOHYHBIEe 4Hcaa pa3MmepHocTbio 8, 16 uau 20 6ur. TeM He MeHee
MO>KHO HCMO/JAb30BaTh YHC/AZ CO 3HAKOM, NPHHHMAs CTaPIIHH OHT 4HCAa 33 3HaK
(0 — noaoxkure/bHbH, | — OTPpHILIATENbHBIN) H HCTIONbL3YA NPEeACTaB/JCHUSA B JOMNOJ-
HUTEJbHOM Koje. He3aBHCHMO OT pa3MepPHOCTH HCXOAHBIX onepaHaoB BM89 onepu-
pyer 20-6UTOBBIMH 3HAYEHUAMH, MpeaBapHTe/qbHO pacwupas 8- U 16-6uToBbIe
onepalabl co 3HakoM A0 20-6UTOBBLIX U 3aTeM BLIMOJHAET 3aJAaHHYIO onepauuio. Ha
puc. 4.25 nokaszaHo, 4To apupMeTHyecKue KOMaHAabl BAUAIOT Ha 3HAYEHUA Pa3psAaoOB
PErHCTPOB, HCMONb3yeMbIX B Ka4yeCTBe NPUEMHUKOB U HCTOYHUKOB ONepaHa0B. 34eCh
P — 6ur, yuacTBYWOILHH B onepaudd U He H3MEHAKWUHH 3HadYeHuss, R — 6wur,
YUACTBYIOIHHA B onepaldyd 4 3aMeHsieMbld Pe3y/bTaToM onepalidu, X 03HayaeT, yTo
OUT HTHOPHPYeETCH.

Parucrp - npueMMux ParucTp -ucrToMHuUx
__G_ 19 __15 B 7 0  TAG '_1_9___ 15 B 7 0
W=0 i X i IRRRRIRRRRRRRRIRRRRRRRR] 1T X i {XXXX][XXXXXXXX] PPPPPPPP
W=1 § X1 tRRRRIRRRRRRRRIRRRRRRRR] 1 X i 1 XXXX]PPPPPPPP| PPPPPPPP

Puc. 4.25. Bausnue apupMETUYECKUX KOMAHA HA COASPXUNMOE PErmMcrpos

Komauant ADD dst,src, ADDB dst,src, ADDI dst,src, ADDBI dst,src
HCMOJAb3YIOTCA AJASA CJHOXKEHUSA C10B U 6AHTOB, pa3MellleHHbIX COOTBETCTBEHHO B 13-
MATH, PErHCTPe UJIH HENMOCPeACTBEHHO B KoMaHae. U3 AByX onepaHaoB B KOMaHIaXx
ADD, ADDB oaun pa3melnesd B naMsatu, Bropod — B perucrpe. Komananl INC
dst, DEC dst ucnonb3yloTca A48 yBeJHYEHHS W YMEHbIUEHHS Ha eIHHHLY CJ0B,
PACNOJOXKEHHbIX B naMATh Wiau perucrpe, koMmauasl INCB dst, DECB dst — s
yBeAUUEHHSI U YMEHbIUEHUS Ha eJUHHLY O3HTOB, PACMOJOXKEHHBIX TOJbBKO B TAMATH.

JlorHueckue KOMaHAB CJAYyXKaT [AJS BbIMOJHEHUA NOPa3pAAHOA JOTHYECKOH
onepauuu Y1, /I, HE nan cnoBamu u 6aitamu, a Takxe A4 YCTAHOBKH B €HHHU-
Ly WJIH B HyJb yKa3aHHoro paspsaaa 6aura namatu. Ha puc. 4.26 nokasaHo, kak
AOrHYeCKHe KOMaHAH yCTaHaBAUBAIOT YeThblpe cTapiuux 6Ura perucTPoB-yKasaTeen
B HeonpeaeneHHoe coctosiHue. 3aech U yKa3biBaeT, uTo 3HayeHue OUTA He onpegene-
HO B pe3yabraTe onepauud, R — 410 OGUT yyacTByer B onepauud U 3aMeHSETCH
3HaueHHeM pedyabraTa, P — 4T0 GUT yyacTByeT B onepauud U He U3MeHseT 3Haye-
HUSL, S — OUT, ABJAIOLUIUACA 3HAKOBBIM PEerucTpoM crapiuero Oura pe3y/bTarta,
X o03HauaeT, yTo 6UT urHopupyercsd. [log Heonpege/seHHbBIM NOHUMAEETCH 3HaUYEHHeE,
KoTopoe He o06si3aTe/ibHO COBNajgaer MpH nepexole oT OAHOH oliepauuu K APYrou.

Perucrp - npueMHMK PerucTp - MCTOUHMK
TAG 19 _ 15 B 7 D TAG 19 _ 1S B 7 0
W=0 § H 1 tUUUUJSSSSSSSS [RRRRRRRR P 3 EXXXX]XXXXXXXX] PPPPPPPP
W=t {1 {UUUUJRRRRRRRRJRRRRRRRR] T X i {XXXX]PPPPPPPP| PPPPPPPP

Puc. 4.26. Bauanue n0ruyecKkMx XOMAMa MA COABPXMMOA PEruMcTpos

Koraa perucrp-npueMHHK y4acTByeT B JIOTHYECKOH onepauud Had 8-6UTOBHIMU
ofepaHiaMH, ero crapiuud O6aWT 3aMO0JHAETCA 3HauyeHHeM CeAbMoro (3HakKoBOro)
6utra pesysabrara. Crapmuil 6aAT MoxeT OHTb <«NpPeJOXPaHEH» OT 3aloJHeHUS



3HayeHHeM 3HakKoBoro 6uta B onepauusax K, UJIN nyrem ucnonbzoBaHus onepanui
Had CJOBaMH, B KOTOPHIX crapliuid 6aut ucrouyHuka paBed FFH u O0H cootgert-

CTBEHHO.
Komauant AND dst,src, ANDB dst,src, ANDI dst,src, ANDBI dst,src

HCHOAB3YIOTCA AJs Mopa3PsaHOH Aorudyeckon onepauuu M Haa caroBaMu U 6aHTaMH,
pa3MeleHHbBIMH B MaMATH PErdCcTPa WIH HeMOCPEACTBEHHO B KOMaHae COOTBETCTBEH-
Ho. U3 aByx onepannoB B komanaax AND, ANDB oaus pa3MeleH B aMfATH, APY-
rodl — B perucrpe. AT KoMaHAb ya0oOHO HCNONbL30BaTh, KOTAa HECKOJbKO OHTOB
onepaHia-NpHeMHUKa HeOOXOAUMO YCTAHOBUTb B HYyJb, HE H3MEHAid 3HaUeHHUS
OCTaJIbHBIX.

Komauant OR dst,src, ORB dst,src, ORI dst,src, ORBI dst,src ucnoas3yiworcs
nas nopaspsaHoi Jorudeckoi onepauuun WJIM coorBercTBeHHO Han C/10BaMH
u GaitTamMu, pa3MellleHHbIMH B MaMATH, PErHCTPe H/AN HEMOCPEACTBEHHO B KOMaH-

ne. 13 nByx onepanaoB B koMmauwgax OR, ORB oaux pa3melneH B maMfiTH, APyrod —
B peructpe. TH KOMaHAbl yAOOHO HCII0JAb30BaTh, KOr4a HeCKONbKO OUTOB onepaHaa-
NPUEMHHKE HYXKHO yCTA@HOBHUTb B eMHHIY, He H3MeHSSl 3HaUeHHH OCTaJbHbIX.

Komauael NOT dst, NOT dst,src Boinmoaugior Jjorudeckyio onepauuio HE,
HHBepTUPYA 3HaueHus 16-6utoBoro onepanpa. Ecau B KoMaHle yKa3aH OJHH olie-
paH, pe3yabTaTr oMelllaeTcss Ha MeCTO 3Toro onepaunjaa. Ecau yKa3zaHo ABa onepaH-
na, To src o6s3arebHO onpeaenser aapec naMaTu, a dst — perucrp. 3HayeHHUe Src
HHBEePTHPYeTCA W pe3yabTar Hanpasasiercsa B dst.

Komauanl NOTB dst, NOTB dst,src BhINMOJHAIT JOTHYECKYIO ONepaluio
HE nan 8-6utroBbiM onepanaoM. KoManga NOTB Moxer HCoOAb30BaTbCH TOJABKO
¢ onepaHaoM, pa3MellleHHbIM B 6aiTe namsatu. OTMeTHM, YTO BbiNOJHEHHE KOMaH/IbI
INC Bciiea 3a komanaon NOT nosBossieT noAyuutbh AOMOJHUTENBIH KOJ 4HC/IA.

Komaugni SETB dst,bit, CLR dst,bit no3BoasAlOT ycraHaB/iuBaTh B €JHHHLY
U HY/Jb COOTBETCTBEHHO NPOU3BOJbHbIK OUT B OauTe, pa3MeIleHHOM B NaMATH. JTH
KOMaHAbl YAOOHO HCMOAb30BaTh AAA MOAH(PUKALHU OMNpeaeseHHbIX Pa3pAdoB pe-
FMCTPOB YNpaB/deHUS] B KOHTPOJJEpax, aapecyeMblX B MPOCTPAHCTBE aApPecoB
BBOJa — BhIBOJA.

Komanasl nepepaus ynpasaeHHus. [lociegoBaresbHOCTbIO BbIONTHEHUA KOMAaHI
B IporpaMMax KaHaJga ynpasaser peructp TP. [Ipu Bhino/sHeHHH ouepenHOH KOMaH-
abl coaepxumoe TP aBTOMaTH4Y€CKH YBENHUHBAETCS B COOTBETCTBHU C YHCAOM Oai-
TOB TeKylled KoMaHAbl. KoMaHabl nepegadyd ynpaB/ieHHS MO3BOAAIOT H3MEHATH
[MOCNEAOBATEJAbHOCTDb BBIMONHEHUA KOMaHI nyTeM Ao0aBJ/eHHA NMOJOXUTEJNbHOIo HIH
OTPHLIATENbHOIO CMelleHUusl K codepxkuMoMy TP. CwmellieHue 3apaercd B KOMaHJe.
Komanaa nepenauyu ynpapiaeHUsi ¢ 8-6UTOBBIM CMelll€eHHEM Ha3biBaeTCd KOPOTKOH
nepegaved (B Auanasone or — 128 no + 127 6aitt), a ¢ 16-6UTOBLIM CMeLlEHHEM —
NUHHOH Nepefaved (B AuHana3oHe or —32 768 o + 32 767 6anr). [losaromy mHe-
MOKOJbl KOMaHJA AJUHHOH nepenayu Ha4yuHalOTCA ¢ 6ykBul L (Long — AAUHHBIA).

Komauant CALL/LCALL addr,label cayxar pas Bmi3oBa noanporpaMmbl
C HMeHeM, onpejejieHHbM onepanaom label. Tekyuiee cogepxumoe perucrpa TP aB-
TOMaTH4YeCKH 3aMOMHHaeTcs Mo ajapecy, YKa3zaHHoMmy omnepanaom addr, Bmecre co
3HayeHHeM cootrBercrBylolero 6ura TAG. 3arem k cogepxkuMomy TP no6aBasiercs
cMellleHHe (B KauyecTBe Noc/jaefHero CAyKut 3HadyeHue label). Bo3spar u3 BhI3BaH-
HOM moAnporpamMmel ocyulectsiasiercss no komawae MOVP TP,addr. IlpuHuunuas-
Hoe oridyue BM89 or BM86/BM88 3akiioyaercs B TOM, YTO B HEM OTCYTCTBYyeT
yKa3zaTeab creka. Onepauuu, aHagoruyHble CTeKOBbIM, MOXHO BBINOAHAThH, HCIIOJb-
3ys 6a30Bbid peructp (ob6bnivHo PP) B KadecTtBe yKasarenass creka. OTCyTcrBHE



BCTPOEHHOFO MEXaHU3Ma CTEKOBbIX 0O6palleHUd oO0YCJIOBACHO TE€M, UTO NMPOrpaMMhl
KaHaJ/Ja He NPepbiBalOTCHd BHEUIHHMHU 32N1POCAMHU H A/ GOAbILIKHCTBA TPOrPaMM CTEK
He Tpebyerca.

Komanasl JMP/LIJMP label BuidniBaioT 6e3yCc/10BHYIO epeauy yrnpaB/ieHHs Ha
yKa3aHHyl0 onepanaoM label merky.

Komanapl JZ/LJZ src,label Bui3biBaIOT YyCJAOBHYIO Nepenady yhnpaBaeHUs IO
MeTKe label npu yci10BHH PaBeHCTBA HYJA0 16-6UTOBOro COAePKUMOIO SI¢, B KAYeCT-
BE€ KOTOPOTO MOXKET UCHOAb30BATbCA PEruCTP HAH CJAOBO MaMATH.

Komanas JZB/LJZB mem8, label Bbi3bIBaIOT YCJIOBHYIO epeaadyy ynpaBJ/ieHUs
no metke label npu ycAoBUH paBeHCTBa HyJIO 6alTa MaMATH.

Komanger JNZB/LJNZB src,label, JNZB/LJNZB memS8,label Buh3niBaiOT
YCJAOBHYIO nepenady ynpaBiieHUs, KOrja onepaHi-HCTOYHUK He PaBeH HYJI0.

Komanasl JMCE/LIMCE mem8, label BbI3bIBaIOT YCIOBHYIO Mepenady ynpas-
JeHHA o MeTke label, korga 3HadeHue onepaHaa-HCTOYHHKAE, Pa3MellleHHOro B 6au-
Te MaMATH, COBNajaeT Co 3HaYeHHeM MJaaiuero 6aira peructpa MC B Tex paspi-
ax, KoTopble BblJeJeHbl MACKOH, pa3MelleHHOH B crapuuem 6Gaite perucrpa MC.

Komanapl JMCNE/LIMCNE memS8, label npousBoasaT aedCTBUSI, aHAJOTHY-
Hble NPeAbIAYIIHM KOMaHAaM, PU HeCOBNAaJAEeHUH 3HAUYEHHUH.

Komanasl JBT/LJBT memS8, bit, label Bui3niBalOT yCAOBHYIO nepenadyy ynpas-
JeHuA o Merke label, koraa yka3saHHbH pa3pan bit B 6alite naMaTH no anpecy
mems paBeH eIHHUUE. ITH KOMAHAbl YAOOHO UCMO/Ab30BATh AJAS NPOBEPKHU onpeae-
JeHHoro 6HUTa perucrpa COCTOAHUS KOHTPOAJIEPOB, aApecyeMbiX B NPOCTPAHCTBE
anpecoB BBojaa — BbiBoaa. Eciu Metka label B komanae JBT yka3biBaeT Ha JaHHYIO
KOMaHAy, TO AeHCTBUE KOMAHIbl MOXKHO HHTEPNPETUPOBATH KaK OXKHJIaHUE A0 TeX
[Oop, MoKa ykKa3aHHblH OUT PABEH e€JHHHUILLE.

Komanap JNBT/LIJINBT mems8, bit, label ucnoab3yiorca anajaorddio npepabl-
AVILHUM A/ NPOBEPKH TOro, UTO YKa3aHHbIH OHT paBeH HYJIO.

KomaHabl ynpasieHHs NMPOUECCOPOM MO3BOJAIOT yNPasasTh Bhaaueit 3anpoca
npepbiBanusg Ha Bbixogax SINTR1 u SINTR2, sagaBate /Jorudeckyio IUHPUHY

HCTOYHHKA ¥ MPHEeMHHKA, MOHOMONH3HPOBATh CHCTEeMHYIO IKHHY curHaaoM LOCK wu
nHuuraausuposats [1/I1-nepecbinku.

Komanga TSL addr,data,label — npoBepka W yCTaHOBKa ¢ MOHOIOJH3a-

LHeH — HCMo/Ab3yeTCs AJA opraHM3auui A0CTyna K o0ued 6a3e naHHBLIX. [ledcrBue
koMaiasl TSL uantocrpupyer puc. 4.27. O6bivHO onepana addr onpenenser agpec
6aliTa naMsATH, HCNOJNb3yeMOro B KadecTBe ceMadopa. KoMaHda aKTHBU3HUPyeT

curiaj LOCK, u3B/jiekaer U cpaBHHBaeT ¢ Hy/JeM coaepxKuMoe addr. Ecau coaepxu-

Moe ceMadopa paBHO HyJI0, curian LOCK peakTuBU3UpYyeTCs U ynpaBjeHUe Mepe-
naetcd no Merke label. B nporuBHOM cayuae B 6aire addr ycTanaBiuBaeTCs 3Haye-

Hiue data (mwob6asi 8-6uToBafA KoHcraHTa), nocjde dyero LOCK peaktuBusupyercs
H yrpaB/jeHHe nepegaerca ciaenywoiuein 3a TSL komange. Koraga Merka label ykasmi-
BaeT Ha caMy KomaHay TSL, KaHaa oxuiaer, noka He NMPefoCTaBUTCH AOCTYN K 06-

e 6ase JaHHbLIX.
Komanga WID src,dst 3anaer JOrHYeCKyiO IHPUHY IUKMHBI HCTOYHHKAE H MPHU-

emHuka aa4 [1/1]]-nepecbliKH yCTaHOBKOH COOTBETCTBYIOIIUX O6UTOB perucrpa PSW
KaHaJjda B HyJAb WAH eAuHHLY. Jlormueckas IUMpPUHA IUHH He onpeneseHa MNoc/ae
cucreMHoro copoca npoueccopa curianoMm RESET, nosromy komanaa WID gonxha
O6biTh 06s13aTe/IbHO BhiOJMIHeHa Nepen HadaaoM nepBoi 111I1-nepechlaku.



Komanga SINTR cayxuT A5 yCTAHOBKH COOTBETCTBYIOLUEro 6UTa B PErucTpe
PSW (IS=1) u Bbijauu 3anpoca npepoiBandsi Ha BoixoAe SINTR, ecau 6ut paspe-
menusi npepbiBaHusg IC=1. Ecau [IC=0 (npepoiBanusa 3anpeiienbr), to O6ut IS
yCTaHaBJHWBaeTCs B elHHHIly, HO CHrHaJ 3anpoca Ha Buixode SINTR He Bbinaercs.

Komanga XFER cayxur aas uwHuudanau3daudd [1/1I1-nepecbuiku. KomaHna
XFER HauuHaeT BBLIMOJHATHCA TOJMbKO [0C/€ 3aBepUIeHHs CAeYyIOlueH 3a HEH KO-
maHabl. Ucnonb3oBanue KoMauabl XFER npeanoaaraer, uto npeaBapuTe]bHO Onpe-
feJeHbl Bce napaMerpbl nepecolik. [logpo6uo Bonpocs opranudauud I1JIT nepe-

ChITOK paccmorpennl B § 4.6.

AxTrususauma

U3sneusumus
addr

[lespaxoa no labsl
(addr)€data

Cuarus

it

Casayomana xoManza

Puc. 4.27. Asncrems womanmam 1SL

Komanga HLT 3aBepuiaer nporpammy kKaHaJga. [lo 3toil komange 6ainr BU-
SY B 6si0ke CB ycraHaB/iuBaercst B HYJIb U KaHaJ NEPEXOJAHUT B PEXHUM OXKHIAHUSA
3anpoca roroBHocTH. KomaHnia NOP He Bobino/HsieT HUKAKHX [eHCTBHH B TeueHHe
yeThipeX TakToB CLK # 00blYHO HCNOJIb3yeTCs A1 OPraHH3aluuu TOYHLIX BPEMEeHHbIX

3ajiepxeK.

4.6. CneumannHbie BONPOCHI OPraHmM3aL mMm
BBOfla — BbiBOAA

J1Jist npaBHJbHOH OpraHH3aldd BBOAAa — BbiBOJa HEOOXOAHMO 3HATb OCOOGEHHO-
ctd paborbi CI1BB BM&89 noa ynpas/ennem nporpamm KaHaJioB 1 6aUToB yrnpaBJie-
Hust kanajsamu CCW, nocrynaomux 43 LIl. B 3aBucumMocTd or ckopocTH oOMeHa
B psijle CJAyuaeB MNPHXOAHTCHA 3ajaBaTh CleldaJbHbie peXXHMbl paboThli KaHAJOB,
yYUTBIBAaTb B3aWMHOe BJIHsIHHE KaHaJo0B, OCOOEHHOCTH HX pPeakuHHd Ha CHUTHAJBI
CA 3anpoca roroBHoctd ot LII1, Bpemennrie xapakrepuctuku [1/1I1-nepecouioxk.

[lenTpaabHbBiH TpOUECCOP HHHUHAJH3HPyeT KaHaAd Bbijaued Mapbl CHrHAJOB
CA, SEL, onpenenuB B 6aiite CCW ynpaasiomue noasi. [leppo#i o6bIuHO siBASIETCS
KOMaH/la 3anycTuTts npoepammy Kaxaaa, COOTBETCTBYIOILASA KOAY yNpaBJSIOLIEro
nojasi CF=001 uau CF=011, B 3aBHCHMOCTH OT IPOCTPAHCTBA aApecoOB, B KOTOPOM
HaxoauTcss nporpamma. [lo komange CF=001 kaHaJs ycraHaB/HBaeT B HyJb OHUT
TAG, coorBercTBYyIOIIHH peructpy TP, yka3biBasi Ha TO, YTO IporpaMma HaXOIHTCA
B CHCTeMHOM npoctpaHcTBe ajapecoB. ITo komanae CF=011 KanaJs ycraHaBaHBaer
61T TAG B elHHHIY, YKa3biBasi HAa pa3MellleHHe NporpaMmbl B MPOCTPaHCTBE ajpe-
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COB BBoja — BbiBoja. [laJsiee xanaJs npeoOpa3syer 32-OMTOBbIH ykKa3zaTteab O0J10Ka
napamerpoB B 20-6uTOBbId (H3HYECKHH ajapec H 3arpyxaer ero B peructp PP.
B perucrp TP 3arpyxaercs ykaszarteab O6J0Ka 3aJaHHA (HayaJbHbIH ajpec mnpo-
rpammbl), a 6anT coctossHuss PSW (cm. puc. 4.10) MoaudHuupyercss B COOTBETCTBHH
co 3nauenuem nogeit P, B, ICF B 6aiite ynpaBiaenus CCW (cm. puc. 4.12). Ilocne
3TOr0 KaHaJ/J HAuHHaeT BbIMOJHATbH NporpamMmy C aapeca, 3arpyxenHoro B TP.

B npouecce Bohino/qHeHusi nporpammel npoueccop BM86 Moxer BoijlaTh KOMaH-
ny ITpuocranosure pabory kanasa (kox CF=110), no KkoTopo# KanaJ aBTroMaTHye-
CKH COXpaHseT CBoe TeKyiuee cocrosiude (comepxkumoe TP, TAG u PSW) B nepBbix
ABYX cjaoBax 6JioKa mapaMeTpoB, KaK Moka3aHo Ha puc. 4.28. Tlocne 3acubiiiku yka-
3aHHBIX NapamerpoB KaHaJ cOpacbiBaer OGadr BUSY. Ecad komanaa npuocra-
HaBJsuBaeT I1/lI1-nepecbliky, To IpUHHMaBLlee B HEH yyacTHe BHeUIHee YCTPOHCTBO
BeJeT cebst Tak, Kak OyATO nepecbiika npoaoaxaercd. 11oatoMy cutyauus, Koropast
MOXET BO3HHKHYTb, Korjpa ycrpoicrBo nocbuiaer [IJ/1I1-zanpoc, a xanaa ero He
MOATBEpKAaeT BCJAEACTBHE MPHOCTAHOBKH, A0J2KHA ObiThb 3apaHee MpeLyCcMOTpeHa
B nnporpamme LII1.

PP : TP (15-8) TP(7-0)
PPe2: |  PSW__ |TP19-16)[TAG] 000
PP+4

filpyrue napeMsTpb xaKana

Puc. 4.28. Pasmemsnue coaspxumoro IP, peaps-
a8 TAG v PSW no xoManas npuocraMosxM padorhl

Komanna Mooduguyuposare PSW (xox CF=000) BblgaeTcsi LEHTPAJbHbIM
Npoueccopom, Korjga HeoOXoAHMO H3MEHHUTDb pexKHUM PaboThbl NPOrpaMMbl, IPHOPHTET
KaHa/jla WIH YyNpaB/JsiTbh NpepbIBAaHHSIMH.

[lone B B CCW (cm. puc. 4.12) no3BossieT 3ajaTh TaK Ha3blBAEMbIH PeXHM
npedeaa 3aepy3ku wunbt. OH HCNIOAb3YeTCS B TeX cjaydasiX, Korjla BeaoMbld/Beo-
Mble npoueccopbi BM89 HaCTONbKO HHTEHCHBHO 3anpaulidBaAIOT LIHHY MO JHHHHU

RQ/GT, uro Beaymuii BM86 npakTHyecKH He MOXKeT HCIOJb30BaTh ee. Y CTaHOBKaA
nojss B=1 B CCW ycrasaB/1uBaeT COOTBETCTBYIOIHA O6uT B perucTtpe PSW, uto
3acraBjser CIIBB nponyckare 128 takroB CLK nocsie BobiloOJHEHHST KaxKI0H KO-
MaH/bl NPOrPpaMMbl KaHaJla H TéEM CaMblM YMeHbLIAeT BPEMST HCIOJAb30BaHHS LIHHbI
Ha 3...25 9% . 3ananue pexuma npeaena 3arpy3ku WHHb no3Boasier 111 zameanuts
BbI[IOJIHEHHE MpPOrpaMMbl KauaJsa U BbICBOOOJAHTb UHMKJbl WHHH 1Jsi COOCTBEHHOrO
HCMNOJb30BaHHsA. [laHHBIA peXXHM MOXHO 3ajatb U aas BM89 B ynajeHHOH KOH-
dburypauui, Korjia nporpamma kKaHaja pa3MmelleHa B CHCTEMHOH NMaMATH H 3ampoc
A0CTYMNa OCYIIECTBAACTCA C Nomoubio apbuTpa widH. PexXum He BJMsAET HaA omnepa-
LHH KaHaJOB C BLICOKHM NMPHOPHTETOM, TaKHe, KaK HellpepbiBHbIEe NPorpamMmbl KaHa-
JoB # T1]111-nepechiakH.

[Tone ICF B CCW cayXHT A5t pa3pelleHHs H 3ampelleHHss 3anpocoB Tpe-
pPbiBaHHH H CHATHSA npeablayiiux 3anpocoB. Korgpa CI1BB Boinaer 3anpoc npepbiBa-
HUSI, OH yCTaHaBauBaeT Out ob6cayxuBaHuss IS=1 B perucrpe PSW. Iloka npe-
poiBaHHe o0cayXuBaercs, 370T OUT HeoGxoaumo cOpocuThb no Komauae Moduguyu-
posate PSW, B xotopo#l ICF =01, unaue 3anpoc 6yaer 6;10KHPOBaTh NocaeyOLLHE
3aMlpPOCHI.

142



[Tose P B CCW nosBoJsieT onpefeautbh npuopurerhl Kanaaos CI1BB no orno-
HIeHHIO APYT K Apyry. 3Hauenue 6uta P =1 onpenensier 60/1ee BbICOKHH NPHOPHUTET,
yeM P=0.

Takum o6pasom, Komanaa Moduguyuposare PSW wucnoan3yerca LllIl, Korpa
TpebyeTcst BBIMOJHUTb YKa3aHHble AEHCTBHS.

Komauga Ocranosure pabory kanasa (CF=111) no3soasier 1111 npekparurb
Mo6yio onepauHio kanaja. [lo atToél Komanae kaHat c6pacoiBaer 6ait BUSY u ne-
PDEXOJHT B COCTOsIHHE OXXUAAHUS TOTOBHOCTH (MPOCTaHBaHHA).

BaanmoaecTBHE KaHAJOB npoueccopa BBoAa — BbLIBOAA. XOTs NPoiLecCop BBO-
1a — BbiBoja YyAOOHO paccmarpHBaTbh KakK /iBa He3aBHCHMbIX KaHaJa, KOTOpble
MOr'yT paborarb OJHOBPEMEHHO, B JEHCTBHTEJbHOCTH B KaXK/IblH MOMEHT BPEMEHH
MOXKeT paboTraTb TOJbKO OJHH KaHaJ . llocne oKoHUaHHfl KaXXAoro BHYTPEHHEro
HHKJAa obiiee YY pellaer, KakoH U3 KaHAJOB Oy[€T BHINOJIHATL CAE€AYIOLIHH BHYT-
peHHHHA UHKJI. OcHOBaHHEM /15 TAKOTO pelleHHs CJAYyXHT BCTPOEHHbIH MEXaHH3M
MPUOPHTETOB, KOTOPBIH MOKAa3bIBaeT, UTO ONpejeseHHble onepauud KaHajaa Ooviee
BaXXHbl, yem apyrue. B taba. 4.9 ykazanbl NPHOPHTETH! KaXXAOH onepalHH KaHaJja,
OTPaXalolllHe ee OTHOCHTEJbHYIO BaXKHOCTb (| — BBHICUIHH MPHOPHUTET).

[Mosicuum Tta6a. 4.9. Onepauusi 3aBepuienust I1J/1I11-nepecbliKd COCTOHT B BHI-
MOJHEHHH KaHaJoM BHYTPEHHEH Mporpammbl, Kotopasi 100aBJsi€T K COAePXKHUMOMY
TP cmewenue (0, 4 uiau 8) nocje oOKOHUAHHST NepechblIKH (CM. pHC. 4.9). AHasioruu-
HO, B OTBeT Ha 3anpoc rotoBHOCTH ot LIl kxaHas BbIMONHSAGT BHYTPEHHIOIO MNPO-
rpaMMy, KoTopasi aHaJIM3upyeT ynpasJasiollee c1oBo CCW 4 HacTpauBaeT KaHaJj Ha
BHINOJHEHHE 3aJaHHON KoMaHabl. O6e BHyTpeHHHE NPOorpaMmbl COCTOAT U3 OOBIUHBIX
komauna CIIBB BM89, BuiGupaeMbix U3 ero BHyTPeHHEH NaMATH.

Tasédixnypygua 4.9

Onepaius xaHaia Npuo- CpaHuliA NMepexrAPUeHUN
PUTET
npu NN~ NPU BHIMOAHE-
nepecuHaxKe HMHM Mporpam-
MB
NAN-nepecHiaxa 1 Ouxsx BIUHL OUuKX sIuHL
3aBepmeHue IIN- 1 BHyTpeMH#MA HerT
nepecHiIKky HUKEX
BHnolHeHue Henpe- 1 To xe Komauza
PHBHON nporpaMmu
OTpeT Ha 3anpoc 2 > HeT
I'OTOBHOCTH
BunoilHeHuue OGHYHOR 3 >> KoMaHaa
mporpamMmu
IpocTaupaHue 4 Ipa TaxTa IBa Taxrta

Kak noka3satHo B Ta6Ji. 4.9, KaHaJ MOXeT BbINOJHATL OObIYHYIO H HENPEPBbIBHYIO
nporpammy ¢ npuoputrerom 3 H | coorBerctBenHo. HanoMHuM, UTO NOAHSITL NPHOPH-
TeT nporpammbl go npuopurera [1/1I1-nepecuiiku moxHo, ycTaHOBHB B eHHULY OUT
C peructpa CC ynpaBjeHHsl KaHa/aoM. IJTO jAeJlaeTCsi B TeX CJayyasiX, Koraa npo-
rpaMma HJH OTAEJbHbIH €€ y4aCcTOK KPHUTHYHBI MO BPeMEHH BbINOJHEHHS.

Koraga obuiee ycrpoiictBo ynpabienussi CIIBB onpegensier kanan, KoTopbii
6yJeT BLINOJHATL O4YepeJHOH BHYTPEHHHH LMKJ, OHO Bbi6Hpaer kaHa/a ¢ OoJee
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BHICOKHM MPHOPHUTETOM onepauuH. EC/IH KaHaJbl BHIIOJHSAIOT ONEPAUHH C OAHHAKO-
BbIMH MPHOPHUTETAMH, TO obiiee YY aHaausudpyer 6ut npuopurera P B PSW H Bbl-
6upaer KaHaJ, rie P=1 (6ur npHopurtera P He BiaHsAeT Ha BLIOOD, €CJH onepauHH
HMEIOT pa3Hble NPHOPHTETH). HaKoHel, Kkorjaa npHopuTeThl onepauut H OUTHl MPHO-
puTeroB P paBHbl, ofulee YY opraHusyer nonepeMeHHyio pabory KaHaJjoB. llepe-
KJIOUEHHA KaHaJOB B 3TOM CJiyuae OCYIIECTBJASIOTCA B ONpeJeJEHHBIX TouKax,
Ha3blBAEMbIX IpaHHUAMH NepeKJIoueHHs. [ paHHUbl MepPeKJIOUEHHS OnpelesdioTcs
THOOM ONepalHd KaK B KaHaJjie, KOTOPbii paboraeT B [JaHHbIH MOMEHT BPEMEHH
(Ha30BeM ero KaHaJioM A), Tak U B KaHaJe, KOTOpbiH OyleT paboTtaTh nocje nepe-
KJI0YeHHsT (Ha3oBeM ero KaHaaoMm B). MomeHT nepekJiioueHusi ¢ KaHaja A Ha KaHaJ
B 3aBucut ot Toro, uro Boinogusier kaHaa B — I1/1I1-nepecwiiky uad nporpammy
(B TOM uHCJIe H BHYTpeHHI0I0). B TabJa. 4.9 noka3aHo, 4To nepekJioyeHHe ¢ KaHaJja
A Ha kanaa B suinosnsiercst 6nicTpee, korja KaHaa B ocymectBasier TII1-nepe-
coliIKy. Ecai kaHaa A takxe ocyuiectBiasier I1/111-nepecnisiky, To rpanvuei nepe-
KJIIOYEHHST CJYXKHT OKOHUAHHE HHUKJIA LIHHbl, a €ClH KaHaj A BHINOJHSAET Nporpam-
My, TMepPEeKJIOUeHHe OCYIUeCTBJASAETCss MO0 3aBeplieHHH BHYTPEHHEro UHKIa.
B taba. 4.9 3HakKOM «*» OTMeUeHbl CHTYaUHH, PH KOTOPLIX MNEPEKJIOYEHHE MOXKET
He npousoitH. I1pu I1/1I1-nepecbiike B kaHa/je A 3TO CBsi3aHO C aKTHBHU3aLHeH

curHana LOCK, a npH BbimoJHEHHH TporpamMMmbl — ¢ KomaHaoH TSL, Koropas

rakKe aktuBusupyer curiaa LOCK.
Ecau o6a kaHaJia BHINOJHSIOT NPOrpamMMbl, TO FPAHHIEH NEPEKTIOUEHHST CAYXKHUT

Taéxuvuyua 4.10

» Kaunax A KaHax B
n/n - e Pe3yaAbLTAT
Onepauuda Bur LOCK Onepaunun BT
KaHa la CP KaHa Xa CP
1 NiN-nepecstaka X X 1 lIpocTamupauue X X PaSoTaeT XaHaix A
2 Nin-nepectaka X X 1 OrBeT Ha 3a- X X Kauax A 3apepmaeT Te-
npoc rorop- KYEUA UHUKI nNepecHIKy,
HOCTH 3aTeM paSoTaeT Kamax B
3 BunoiHeHue X0 1 BHnoiHeHuue X 1 PaGSotaeTr xaHax B
NnporpaMMel Np orpaMmMul
4 To xe X0 1 To xe X 0 Kawaast A ¥ B paGortawT
nonepeMemHoO
5 >> 1 X 1 >> 0 X PaSoTaer xaualx A
8 NNAoN-nepeciaxa X 1 1 >> 1 1 MNocixe xaxiaoro HuUKia
BMIUHE XAHAXA A KaHAX
B BHNOAHAET OAUH BHY-
TPeHHUA LUKI HUAU OAMH
UUKE HUUB
7 OrseT Ha 3an- X X 1 >> 1 X PadotTaeT xaHax A, ec-
POC TOTOBHOC- I¥ OH HAYAX OTBET, B
T™ NPoTUBHOM CXydae pa-
SdoTaeT xauaix B
8 Not-nepecuaka X X 0 >> X X PaGotaeT xaHax A jo
3aBepHeHUs NepecHIXU
9 BunoixeHuue 0 X 0 No-nepectaxa X X PasdoTaeT XaMaX A, 3a~
np orpaMmMH TeM xamax B
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3aBeplieHHe KOMaHAbl B MporpaMme KaHaJja Ju00 3aBepuleHHe BHYTPEHHEH Mpo-
rpaMmbl B LEJOM.

TvnuuHble npumepbl, MOSCHSAIOUIHE MeXaHH3M MepPeKJIOUEHHST KaHAJOB, MPH-
BefieHbl B TabJ1. 4.10. bo/IbLUHHCTBO U3 HHX He Tpebyer MOSICHEHHH, TaK Kak nepe-
KJIIOUEHHSA OCYLUECTBJAAIOTCA B COOTBETCTBHH C NMPHOPHTETOM ONEPAUHH, CO 3Haue-
HHueM OuTa HenpepuiBHOCTH C (B perucrpe CC) uau 6ura npuopurera P (B perucrpe
PSW). B cutyauuu 2, koraa 3anpoc rotoBHoctd CA kaHasa B npuxoauT B MOMEHT
BoinosiHeHust T1[111-nepecuiiky Kanajom A, oH 3anoMHHaercsi NPoOLECCOPOM H BHY-
TPEHHSAs NporpaMMa OTBeTa BLINOJIHSETCS NOC/Ie 3aBeplieHHs nepecblikd. CHrya-
UMSA O NOKa3blBaeT, uTo HenpepbiBHAsA POrpamMa MOXKeT MOHOMNOJH3HPOBATh KaHaJl
CIIBB u 3T0 c/ieayer yuHThbiBaTh NMPH OPraHu3alUHd B3aHMOAEACTBHA KaHAJOB, CTa-
pasichb ieJ1aTh HeNpepbiBHbIE MPOrpaMMbl KaK MOXHO Kopoue. B cHTyauuu 9 BbinoJ-

HaeTca KomaHpa TSL, BoicTaBasiowlast akTuBHbIA curiaa LOCK. o Tex nop, noka

curgag LOCK He 6yaer cust, I1/1I1-nepechinika B kaHajse B He HauHeTcs.

Opraunsaunsa [ I-nepecmaok. Ilpoueccop BBoga — BbIBoAa NMo3BOJASIET OCY-
LECTBJAATL OOMEH [JaHHLIMH MeXAY pPa3JHUYHbIMH o0JacTaMH MaMATH, a TaKxXe
MeX ]y NamsTbiO U BHELIHHM YCTPOHCTBOM. B nocseHem cilyuae 4acTo HCNOJNb3YIOT-
CA JONOJHUTENbHble KOHTpoJIepbl. OOBIUHO KOHTPOJIEPH HMEIOT OAHH HJIH boJee
BHYTPEHHHX PETrHCTPOB, KOTOPbie MO3BOJAIOT MNPOrpaMMHPOBATb KOHTPOJJIEP Ha
ONnpeleJIeHHbH pexXum paboTbl, a TaKxXe pPerucTpbl, onpegefaOlIHe COCTOAHHE
KOHTpoJepa. llpounTaB coaepXKHMoe 3THX PErdcTPOB, MOXHO y3HaTb, FOTOB JIH
KOHTpoOJIep K paboTe UJIU 3aHAT, OOHAPYXKHUJ JIH OH OLIHOKH MPH Nepechijke, H T. II.

B obwem cayuae oprandsdaudsi [1/1[1-nepecbliku Bkaouaer uerhipe ¢a3sbi:
NOJArOTOBKY KOHTpoJLIepa, noaroroBKy kKaHajsa CIIBB, co6crBenHo mnepechisiky
U aHa/H3 Pe3yJbTaToOB MePeChblJIKH.

Taédixunua 4.11

HHbopmauda Perscry
(KoMaHza )
AxpecC HMCTOUHHUKA GA i GB
Axpec nNpueMHHUKa GB uau GA
Afpec TaSivMiH NepeKoiupoOBKU GC
Yucxo nepechHIaeMuX GARTOB BC
3HauveHVe TAalIOHA ¥ MACKH MC
Jloruyeckas HAUPHUHA BIHYU (WID)1)
Cnoco6 ynpabBleHUA KaHAIAOM CC

1) KomaxHaa WID mMoxeT BHIOIMATHCH O3
HaxaN, BClel 3a MHuuuaiusauuefnt CIIBB.

[TodzoTo8KQ KOHTpOAsepa BHIIOJHSETCS NPOrpaMMol KaHaJja, Kotopasi obpa-
IAETCA K €0 BHYTPEHHUM PerucTpaM Kak K Moc/jefoBaTesbHbIM ajpecaM NaMsTH.
O6biuHo nporpamma nomeinaer 6a30BbIH ajpec KOHTpPo/Jaepa B PETHCTP — yKa3a-
TeJb KaHa/la H HCHOJIb3yeT KOMaHAbl MePechlKH s CBA3H C perucrpamu. Pasn
KoHTpo/aiepoB HauuHaer II/lII-nepecbiiky cpasy nocjie MoJiyueHHs MNOCJEIHErO
napamerpa. IIpH ux noarotoBke KomaHja, nepechbljaouiasi NnocJeJHHd napamerp,
nogaerca Bcaed 3a KoMmaHnod XFER — Hauare [1[]11-nepecviaky (310 CBA3aHO
¢ ocobeHHoCcThIO KOMaHnb XFER, xoropasi He BBINOJIHAETCS 10 TeX NOP, MOKa He
BBIMOJHUTCA CJE€AyIollasd 3a Hed KOMaH[a).
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ITodeoTosKa Karaara TakxXe OCYIIECTBJSAETCA NPOrpaMmMoH, Kotopas 3arpyxaer
ero peructpbl HHpopmauuei, Heobxoaumod anast ynpaBaenuss 11/111-nepecblikon,
MU BHINOJHSIET OAHY cneudaJbHyilo Komauay (tab.a.4.11). YHacrb uHpopMauuu
aBJsieTcst o6si3aTe/IbHOH, a Apyrasi 4acTb 3a/1aeTCs TOJNLKO B C/yuae HCNOJb30BaHHUA
TaKHX oNepauHi, Kak nepekoJHpoBKa, Nojcuer nepecoliaeMbix 0AHTOB HJIH MAaCKHPO-
BaHHOe CpaBHeHHe C 3TaJIOHOM.

Bo3MoXHble orpaHHueHHsi Ha JIOTHUECKYI0O WHPHHY H HCNOJb30BaHHE LWHH
npeacrabJeHbl B Tabu. 4.12. [1pu peaasusayuu nepecoiaku u anaau3e ee pe3yabraros
60Jblli0e 3HAueHHe HMeeT TMpaBHJbHOE HCNOJb30BaHHE PETHCTPOB KaHaJja
(cM. Taba. 4.11). YKazateau HCTOUHMKA H NMPHEMHHKA OPraHH3YIOTCA Ha OCHOBE
perictpoB GA u GB, oaHH H3 KOTOpBIX 3arpyaercl ajpecom HCTOUHHKA coobille-
HUHA, ApPyro# — ajpecom npHeMHHKa. but S B perucrpe CC omnpegensiet, Kaxkou
PDETHCTP SIBJASETCS yKa3aTeJeM HCTOUYHHKA. ECJH perucTp ykKasbiBaeT Ha SYEHKY
naMsaTH, TO OH JOJXKEH cojepXKaTb ajpec maaauiero 6airta nepegasaeMoro coooie-
HUs. B mpouecce nepechblKH 3TOT ajpec aBTOMaTHYeCKH yBeauunBaercs. Ecawu
TAG — 6uT perucTpa-ykasartensi olpejejsieT NPOCTPAHCTBO ajpecoB BBOAA —
BHIBOJa, TO UeThipe CTapliuX OHTa HTHOPUPYIOTCH, a €CIH CHCTEMHOE MPOCTPaHCTBO,
TO HCNoNb3yioTcsA Bce 20 6uT. MICTOUHHK U NMpPHEMHHK MOTYT OBITb PacCnoJIOXKeHbl
B OJAHHX H TeX e WJIH Pa3HblX NPOCTPaHCTBAX aJpecoB.

Taédiuua 4.12

dusnueckas (loruueckas) dusdnueckan (AorMYeckasn)
NUPHUHA BUHN NPHEeMHUKA MUPHMHMA BMHN MCTOUMMKA
8(8) 16(8) 18(16)
16(18) OorpaHMueHus OrpaHMdeHusa OrpaHxyeHue
1-3 113 3
16(8) orpaHuueHue Be3 OrpaunvYemus
2 orpaunvieHuft 1,3
8(8) Bes orpauuuenme OrpaMiyeHuda
orpaxvuueHun 2 1-3

IpuMedaHuve. OrpaHuueHue 1 o3HAUAET, UTO MNepecHaAXa 3aHKMaeT 80-
iee OAHOI'O UUKXA, TaK Kax TpeSyeTcHs BHNOIHeUMe onepauuit CcOOpPKHU
HIY PA3SOPKH; OrpaHuueHue 2 - U4YTO STOT BAPHMAMT MEeBO3MOXHMO MHC-
NOAL30BATL B MECTHOR XOoHOMI'YpDALUMMU, NOCKOALBKY PuUaNUUecCKasn HMPUHA
MUK MCTOYMUKA U MNPUEeMHUKA JAO0XXHA OHNTH OAUHAKOBOR; orpaHuuUeHMe
3 - UTO AAHHOE COoUYeTAHMe HeXb3f MCNOXbL3IOBATHL AXHA MEPEKOAUPOBKU
U MACKHUPOBAHMOI'O CPABHEeHHUS, MOCKOIBKY 9TO onepaluu HAA GanTaMu.

YKasareasv tabauybt nepexodupos8Ku HCNOJb3yeTcs, eClHd JaHHble HeOOXOAHMO
nepekoaupoBatb B npouecce [1/111-nepecbiiku. Ykaszatenb opraHu3yercss Ha Ga3e
peructpa GC, Koropblfi 3arpyxaercss 6a3oBblM ajpecom (T.e. ajpecom IMepBOro,
Maajalero 6anta) TabJauubl NepeKOAHPOBKH. TabadHua He [A0JXKHA MNpeBbIIATH
206 O6aHT ¥ MoxXeT ObITb pa3melleHa B JIOO0OM NPOCTPaHCTBe aapecoB, Ha KOTOPOe
yka3biBaer 6HT TAG perucrpa GC. Onepauns nepeKogHpPoBKH BO3MOXHA TOJbLKO
Npd nepecolyike 0AaUTOB, KOTOPble pacCMaTpHUBalOTCA KakK 06e33HakoBble 8-OHTOBbIE
ABOHYHbIe UKCia. B KaXXa10M LUK/Ie nepechiKH nepejaBaemMbli 6aHT HCNOJNb3YeTCS

KaK CMelleHHe H cymmHpyercs ¢ 6a3oBbim ajapecom tabauubl. Ilo stomy appecy
H3BJEKAETCA HOBBLIM KOJ, KOTOPHIH 3aMeHsieT OalT HCTOYHHKA H Mepechbliaercs Mno
aapecy npuemHuka. Cogepxumoe GC Ha nporsaxeHuu Bced I1J1I1-nepecuiikn He
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namensiercss. Ecau GC yka3biBaeT Ha NPOCTPaHCTBO ajpecoB BBoja — BbIBOJA, TO
ero uerbipe crapuux 6HTa HrHOPHUPYIOTCH.

B KauecTBe cueTtuvka 0aHTOB Hcrnosnb3dyetrca peructp BC, koTopbldl 3arpyxaer-
Csl mepej HayajoM NepechbVIKH H aBTOMATHUYECKH NEKPEMEHTHPYETCsT NPH MepechlIKe
Kaxaoro 6anta. Peructp BC moxXer HCNONb30BaThCs I/ ONpeeJeHHsi OKOHYaHHUSA
nepecblIKH, KOTJa YCJOBHEM OKOHUaHHA SABJSETCH 3ajaHHOe YHCIO nepegaBaemMbiX
OalToB, a TakKXe I MoJcCueTa YHcaa nepefasHHblXx 6aHTOB, KOrja 3ajaHo Apyroe
YCJOBHE OKOHYaHHSA.

3HaueHHe, 3arpy>KeHHOe B PErucTp MacKHpoBaHHoro cpaBHeHuss MC, sBasieTcs
3TaJOHOM, C KOTOPbLIM CPaBHHUBAIOTCA NepecbliaeMble 6aHTbl (TOJbKO B Tex OHTaXx,
KoTopble yKa3aubl B Macke). Cogepxumoe MC He H3meHsieTCss B mnponecce Tnepe-
ChiIKH. EcaH Hapsily ¢ OKOHUaHHeM MO YCJAOBHIO MAaCKHPOBaHHOIO CpaBHEHHS 3a-
JaHa MepeKoAHPOBKA, TO B CPAaBHEHHH ydyaCTByeT HOBBIH KO/.

YnpasJasdiolige noJsi pericrpa ynpandenusa KaHajom CC H cnocob HX KOLHPO-
BaHHsI pacCMoTpeHbl B TabJ. 4.5. PacCMOTpHUM, KaK BJAHSIOT 3arpyKeHHble KOAbl Ha
npouecc I1/1I1-nepechblak.

[lone F (6uthi 150—14) onpepensier UCTOUHHK H NMPHEMHHK KakK MaMsATb HJH
nopt (yCTPOHCTBO BBOjAAa — BbIBOJA), UTO BJHSIET HA COAEPKHMOE PErucTpPOB-
ykasarejed GA u GB. Eciu B perucrpe HaxoauTcst agpec NaMsiTH, TO OH H3MEHSIEeT-
cl B npouecce nepechliKH, eCJH ajpec Nopra,— OH OCTAETCS HEH3MEHHbLIM.

[loe TR (6ur 13) onpenensier onepauHio NepekKoAHPOBKH H MpejanoJaraer
HaJIHUHe NepeKoAHPOBOUYHOH TabJHUHL.

[Tonre SYN ( 6urtbl 12—11) onpexnensier cnoco6 CHHXpPOHH3aUKWH. ACHHXpOHHaS
nepecblika oObiuHO 3ajlaeTcst [/ Nepefayd JaHHBIX H3 NaMATH B namsTb. B 3ToM
cyyae KaHa/J HauvHaer CJIeAVIOIHMH UMK NepechblKH Cpa3y Mocje OKOHUAHHSA
Tekyulero UHkna. [lamsitb, KoTopast He MOXKeT NPOH3BOAHTb 3aNHChb/UTeHHE CO
CKOPOCTBIO Mepefaud AaHHbIX B KaHaJe, MOXET yBeJHUHBaTh IJIHTENbHOCTb LHK/IA
3aMHUCH H/HJAH UTEHHsI NyTeM CHATHS CHICHaJia roToBHOCTH €O BXxojga RDY TakToBo-
ro renepatropa K1810I'®84. Ito yBendunBaeT 4YUCA0 TaKTOB OXHJ1aHUsA. CHHXPOHH-
3alHA OT HCTOUHHKA OObIYHO HCNOJb3YyeTCs, Korja UM siBJASeTCS yCTPOHCTBO BBO-
Ja — BbIBOjla, a NPHEeMHHKOM — NaMsATb. YBB HaunHaer KaAbii HHKJA MepeCchiKM
Bhijaued 3anpoca Ha BxoA DRQ, no KoTopomy kKaHaJ BbINOJHSAET OUEPEIHOH LHKJI
H OoXHaaeT ciaeayoilero curdajsa DRQ. CHHxpoHH3auHsi OoT NpHEMHHKA OObIYHO
HCTIO/b3YeTCs, KOT/1a HCTOUHHKOM SIBJSIeTCS NaMsAThb, a npueMHukom — YBB. B s1om
ciyuae YBB anajsornuHo ynpaBJisier 4aCTOTOH nepefaul, NocblJasi CHrHaJ FOTOBHO-
ctd Ha Bxod RDY, ansa npuema caeaylooiero 6aira (Uad CjoBa).

Ilone S (6ut 10) pacnpenenser QyHKUHH yKa3aTeasi IPUEMHHKA H HCTOYHHKA
mexxay peructpamu GA u GB.

Ilose L (6uT 9) no3soJssieT MOHOMNOJBHO HCNO/JAb30BaTh CHCTEMHYIO LLIHHY B NPO-
necce I1/1I1-nepecolsiku. Ecav 3agaHa CHHXpPoOHH3aUHsA OT HCTOYHHKA, TO CHIHAJ

LOCK aktuBH3HpyeTCsI C MOMEHTa NojydyeHust nepBoro curidasa DRQ 1o momeHTa
HayaJla BhIIOJHEHHST BHyTpeHHed niporpammbl 3aBepiienust [1/]111-nepecoiiku. Ecau

3ajlaHa CHHXPOHH3aUuHs OT NpuHemHHKa, TOo cHurHaa LOCK akruBH3HpPYyeTCHA C MO-
MEHTa NepBod BLIGOPKH (KOTOpas npeauiecTByer nepBomy curHaJjgy DRQ) mo npo-
rpammbl 3aBepLIeHUs.

[Tone TS (6ut 7) onpeaensier BblllOJHEHHE TOJbLKO OJHOTO IHKJ/JIA NepPeChIJIKH.
Takoe yc/0BrHe OKOHUaHHS NePECHIIKH MOXET HCNOJb30BaThCsA ST 00CAYXKHBAHHS
BHEUIHHX YCTPOHUCTB C HEAOCTATOUYHBIM OBICTpOJAeHCTBHEM s TMepPeKOoAHPOBKH
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U/WJIH cpaBHEHHUA nepepaBaeMoro 6aura. Korja 3agaHo ycJIOBHE OKOHYAHHS MOC/E
OJHOM MEPECHLIKH, APYrue yCAOBHSI OKOHUAHHA HMHOPHUPYIOTCH.

[Moas TX (6uthi 6—5), TBC (6utoi 4—3) u TMC (6utni 2—0) onpeaeasior
ycioBust okoHuaHus Il/lI1-niepecbliku 1o BHeUIHEMY CHrHaJy, YHCAY MepelaHHbIX
JaHHbIX H pe3yJbTaTy MACKHPOBAHHOIO CPpaBHEHHUS COOTBETCTBEHHO. Kaxjpoe u3
3THX YCJIOBHH MOXHO 3ajJaThb OTAEJbHO HJH B JIOOG0H KkoMOHHauuH. Ecau 3apaorcs
NBa UJH TPH YCJIOBHS OJHOBPEMEHHO, TO AJIsI TOr0, UTOObLI ONpele/]UThb, 110 KAKOMY H3
HUX 3aKOHYHJAChb [Mepechbiyika, HeoOXOAHMO BOCNOJb30BaTbCs  CMEllEeHHEM.
B § 4.3 6b,10 Noka3aHo, Kak 3ajatb cMeulende 0,4 uau 8 npu onpeaeeHuH Jioboro
U3 TPeX YCJIOBUH. ECIH A5 KaX/A0ro yCJ0BHUsA 3a/aThb pa3Hble CMELUEHHsA, TO CUeT-
ydK KoMaHA TP nocie 3aBepuieHHsI nepechbiJIKH MPHMET OJHO H3 TpeX 3HAUeHHH:
TP+0, TP+4 unu TP 48, coorBercTByiolllee TOMy YCJ0OBHIO, KOTOpO€ BbI3BaJIO
OKOHUaHHe mnepecblkd (pHuc. 4.29). Pa3Melnende B nporpamme KaHaJja nocJeaoBa-
TejqbHO Tpex KomaHa LJMP (nocne XFER u ciaeayiomei 3a HeH KoMaHI0H)
C pa3HbIMH METKaMH MNO3BOJIMT MEPEerHTH B pa3jH4yHbie TOUKH MPOrpaMmsbl, KOTOpHIE
onpeneasiioTcst KOHKPEeTHOH NPUYHHON OKOHUAHHSA NEePecChblIKH (CMellleHHe 4 onpee-
nsiercst AHHOH KoMaHapl LIMP). Ecau npHurHO# OKOHUAHHSA MOCJAYXXHJI0 OJAHOBpe-
MEHHOE BBINOJHEHHE ABYX HJIH TPEX yCJOBUH, TO KaHaJ  BbibepeT ycjioBHe, KOTOPOMY
COOTBETCTBYeT HauboJiblliee CMEIEHHE.

WID 8,16

OxoMvyaMMe
nan

MEWBHMME

llporpamma ofpaGorxku
LIMP ETH BMBUIMEro OKOMMAMMA

llporpamMma ofpadorxu
LJMP ETBC N0 CuYeTvYMKY

LIMP ETMC llporpaMma o6paBoTku
no MECOBNBABHMW

R

Puc. 4.29. Mcnoab3oseMMB CMBEEMMA ANna OpPraMusa-
UUM sganbNenNBn oOpaloTku 6 3aBMCMMOCTM OT NPM-
YUME OKOMMAMMA NEPBCLIAKMU

Komanga XFER peand3oBaHa Tak, UTO OHaA BBINOJHAETCH TOJbBKO MNOCJkE 3a-
BeplUIeHHsT cJeAyIoiel 3a HeH KoMaHabl. JT0 obecrieudBaeT YHHBEPCAJNbHOCTbh HC-
nojab3oBaHuss CIIBB aaa o6cayXuBaHHS pa3/jHUHBIX THNOB KOHTpoJuiepoB. He-
KOoTopble KOHTpoOJJIephi, HanpuMep kKoHTposasaep HI'M]l, HaunHaer nepecblKy He-
MeJIEHHO Tocje TMNoJiydeHHss nocjdeiHero napamerpa. Ecau kaHan nepepaer nmno-
CJAeHHH mapaMeTp H BCIed 3a 3THM J0JXeH BbiONHATL Komanay XFER, To kKoH-
TPoJJiep HauHeT MepechbliiKy A0 TOro, KaK KOMaH/Ia HAaCTPOHT KaHaJ Ha nepejaauy.
[Tosromy npu o6CayXHBaHHH 3THX KOHTPOJJIEPOB Mepelaya MOCAEIHEro napamer-
pa ocyllecTBJsieTcss KomaHao#, cieayouled 3a XFER. Jto ocBoboxnaer Bpems
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LA  BBINOJHEHHsT BHYTPEHHEro UHKJA,
ChlJIKe.

JIpyrve THObl KOHTPOJJIEPOB HAUHMHAIOT MEPECHIIKY TOJbKO MO CHelHaJbHOMY
curnaay Hauare. Tlostomy Bcaen 3a komanaod XFER pasmemaercs komanaa,
bopmHpyIOLLas 3TOT CHTHAJA. [1pH nmepecbliKax U3 NMaMATH B NaMsiTb 32 KOMaH/0H
XFER moxer caefpoBaTh Jio6asi KOMaHja, 3a HCKJIIOYEHHEM KOMAaHI 3arpy3KH
perucTpoB GA, GB u CC. Kak npaBuso, komanaa HLT rtakxe He go/xKHa Cjefo-
BaTb 3a XFER, Tak Kak, yctaHoBuB B HyJb 6adT BUSY, oHa Bce paBHO JONYCTHUT
[epechbiKy.

ITpoyecc IT/111-nepecoiaku oCylIECTBJAETCA aBTOMAaTHUECKH NOJA ynpaBJ/JeHHEeM
YY BBojla — BbiBOJa M 3aKaHUHBaeTCsi, KOrjia BbINOJHAETCA YCJAOBHE OKOHYAHHS.
[IpakTHueckuit HHTepeC NpPeACTaBJAIOT BPEMEHHbIE XapaKTEPHCTHKH 3TOro Mpoiec-
ca. B tabua. 4.13 npHBeseHbl JaHHbe, MMO3BOJAIOLIHE BbIUHCIAUTL OBLICTPOJEHCTBHE
KaHaJa (uHcao taktoB CLK) 45 pasjHuyHbIX C/yuaeB pa3MelleHHst JaHHbIX B Ma-
MSITH, COOTHOLLUEeHHUH JIOrHYeCKOH LIHPHHbLI UIMH HCTOYHHMKA H NMPHEMHHKA, a TaKXe
pa3JHyHbBIX crnoco60B CHHXpOHH3auuH. 3anuck B-+B o3Hauaer, uTo nepechliKa
ocyuecrBiasierca Gaiitamu; B/B—~W — kanasa npuHuMaer ABa 6anra, coOHpaeT HX
B CJIOBO M nepecobliaer B npueMuuk; W—B/B — kanas npuHHMaer Cj10Bo, pa3bupa-
eT ero Ha OaiiThl H nepegaer 0auTbi B NPHEMHHK.

NoAroTaBJHBAIOLIEr0o KaHaJd K [epe-

Tasédaxzuna 4.13

AAdpec Jloruyeckas HUPHUHA HUHN CHHXPOHUIAIURA
UCTOUHUK>NDUEMHHMK MCTOUHUK /NDHEeMHHUK NAN~-nepe chAKYU
8/8 8/18 16/8 16/186
YeTHuft>»Se THHR B+»B B/B»W3> W+B/B3) W-W1)
8 12 12 8 ACUHXpOHMHAA
8 16 12 8 OT UCTOUHHUKA
8 12 16 8 OT NpueMHuKa
YeTHHA+»HeueTHHHA B+»B B»B wW+B/B1> W+B/B})
8 8 12 12 ACUHXpOHHAH
8 8 12 12 OT UCTOUHUKA
8 8 18 16 OT nNpuUeMHUKa
HeueTHHA»>UYE THHA B-+B B/B»>W1> B+B B/B+»W1)
8 12 8 12 ACHHXPOHHARA
8 168 8 16 OT MCTOUHHUKA
8 12 8 12 OT nNpueMHUKa
HeueTHuRA>HeueTHHNA B-+B B»B2) B+»B2)> B»B2)
8 8 8 8 AcCUHXpOHHAA
8 8 8 8 OT HCTOUHHKA
8 8 8 8 OT npueMHuKa

1) B 2THUX cayuasX OSHUHO MepecHXapTcs CXoBa
CSOPKOfA HAU nNocleAyOmeRt pa360PKOR).

2) Yxa3aMo BpeMss Ha repechiKy nepporo GafTa, AXf CleAYDNEUX UHUK-
XA0B NepPEecCHAKM MYXHO MCMOAB3OBATHL BpeMfsi, YKaA3aHHOEe AlS BAPHAHTA
"YerTHuR>Ye THHR" .

(C NMPeABAPUTEAbHON

B psine cayuaeB st oueHkd BpeMeHHd BbinoJHeHust [111-nepechbiyiky K naHHBIM
TabJ. 4.13 Heob6xoauM0 A00aBHTb HECKOJbKO TAKTOB: TPH TaKra Ha Ka)XXIylo Mnepe-
CHIJIKY, €CJH OCYILUECTBJASAeTCS MNepechblJKa H3 NaMATH B NaMATb; CEMb TAaKTOB Ha
KaXXyi0 MepechblIKy, eClH OCYIUeCTBJSAETCsT NePEeKOJAHPOBKA, TPH TaKTa Ha MOCJel-
HIOIO MEPECHLIKY, €CJH BbINOJHAETCS MAaCKHPOBAHHOE CPaBHEHHE.

Insi HoMuHaJabHOH TakToBo# yacrotel CIIBB 5 MI'y camas 6uictpas I111-ne-
pechijiKa ocyllecTBasieTcst co cKopocrbio 1,25 M6ant/c, a camast MelsieHHass — Co
ckopoctbio 277 788 Oairt/c.




