MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI

K. m. n. H U. CHUHEI'YF

IIpeonoscennas cmpykmypa no3eonsem
nOBbICUMb ObICMPOOEUCmEUe MUKPONPO-
yeccopa nymem y8eIudeHus: blNOIHIEeMbIX
UM KOMAHO 6e3 coomeemcmeayoue2o yee-
auvenus VLIW-komano.

3a nocieaHee BpeMs XapaKTepUCTHKU MUKPOIIPOLIeC-
copoB (MII), pa3spaboTaHHBIX HA OCHOBE Pa3UYHBIX
APXUTEKTYPHO-CTPYKTYPHBIX pelieHuii [ 1], 3HauuTeIsHO
yayuiuincs. Tak, TakroBast yacrora MII npeBbicuina 2
I'T1, a nukoBast MPOU3BOAUTENBHOCTh — 7 MIIPA OIlepa-
il B cekynay. U 3to He npenen.

3a 6oree ueM 4eTBEPTHBEKOBYIO HCTOPHIO MUKPOIIPO-
[IECCOPBI MPOLLTH OONBIION MyTh pa3BuTHs [2, 3] — oT
OJIHOKPHUCTAIIHBIX MUKPOIIPOLIECCOPOB C (PUKCUPOBaH-
HOM CUCTEeMON KOMaH/I /10 OTHOKPUCTaIIbHBIX MUKpOOBM.
[Tpw 3TOM U151 TOBBITIICHNUS OBICTpOIekicTBHs MIT ricrons-
3YIOTCS CIELYIOIINE OCHOBHbIE TEXHUUECKUE PELLIECHUS:
MIpeICKa3aHus IEPEX0I0B, BHITIOIHEHNE MUKPOIIPOrpaMM
C U3MEHEHUEM MOPsi/IKa CIET0BAaHUS KOMaH/I, YCIOBHOE
(npearkaTUBHOE) UCTIONHEHHE KoMaH I 1 1p. Ho HecMmotps
Ha JIOCTUTHYTHIC YCIIEXH, 33/1a4a TOBBIIICHUS OBICTPO-
nevictBust MIT ocTaercst akTyaibHOM.

OpHuM U3 yTeH peleHys JaHHOU 3a/1auu SIBIETCS
pa3padoTKa apXUTEKTYp MPOLECCOPOB C MOBBIIIEHHBIM
MapaJiIeIn3MOM YPOBHS KOMaH[. Takol apXUTEKTypon
obomanmator VLIW-npoueccopsr (VLIW — very long
instruction word) [1], B KOMaHIHOM CJIOBE KOTOPBIX 3a-
JIaeTCsl HEKOTOPasi COBOKYIIHOCTD MapaJljiesIbHO BBINOJI-
HsIeMbIX KoMmaHz. Hampumep, siapo MuKpomporieccopa
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MUKPOITPOILIECCOP 3BE3/IOOBPA3HOM CTPYKTYPHI

TriMedia komnanuu Philips crioco6HO 00padarkiBaTh 5
KOMaHJI 32 ofuH TakT (puc. 1). JIpyrue momayiu 3Toro
MHKpoIpoIieccopa, BzauMoaeictsys ¢ VLIW-aapom,
BBITTOITHSIOT 00paboTKY, ClIeU(DUIHYIO JJ1s1 KOHKPETHO-
IO TUIIA JAHHBIX.

XapakrepHoii ocobeHHOCTRIO VLIW-1porieccopos
ABJIACTCS OTHO3HAYHOE COOTBETCTBUE KOJIMYECTBA BBIIOJN-
HsieMbIX MII-komMaH[ Yuciay KOMaHj, 337aBacMbIX KO-
MaHJIHBIM CJIOBOM, T. €. I yBEJIMUEHHsI KOJIMUECTBA BbI-
nonHsieMbIx MIT-koMaHT HeoOX0MMO YBEITHIMBAT JITH-
Hy VLIW-komaHn siapa Mukponporneccopa. Tak, Harpu-
Mep, y mukponponeccopa TM8000 Astra kommanuu
Transmeta jyimna VLIW-komang siipa yBenuuena co 128
110 256 pa3psa0B, UTO MO3BOJSIET 00padaTHIBATh 32 TAKT
8 koman1 JyHOH B 32 Outa. OTHAKO TAKOE apXUTEKTYP-
HOE pelIeHNE OTPAHUYNBAET MPUMEHEHUE B MUKPOTIPO-
neccopax apudMerndaeckux ycTpoucTs (AY), He TpeOy-
IOIINX KOMaH/I TSI 33/IaHHSI PEKUMOB paOOTEL.

Jpyrum 4acTHBIM cllyyaeM apXUTEKTYp IPOLECCOo-
POB C MOBBIIICHHBIM TAPAJJIEIN3MOM YPOBHS KOMAaH]I
SBIISIFOTCS CYTEPCKAIPHBIE MUKPOIPOIIECCOPBI, CHCTE-
Ma KOMaHJ KOTOPBIX HE COAEPKHUT HUKAKOTO yKa3aHMs
Ha [apajuieIbHyI0 00paboTKy BHYTPH Iporieccopa. 31ech
napajiesiu3M 00ecrieunBaeTCsl anmnapaTHbIM CIIOCOOOM.

B nacrosmieid pabore mpenyioxeHa OpUTHHATbHAS
CTPYKTYpa MHKPOMPOIIECCOPa C BHICOKMM BHYTPEHHUM
napauIeTn3MOM, 00ECIICUNBAIOIIIM ITOBEIIICHAE OBICT-
poneiicTBus 6arogapst MOIyYCHUIO B OHOM TaKTE He-
CKOJIBKHX CKQJIIPHBIX PE3YNIbTATOB, TPUYEM KOJTHUECTBO
BbIosIHsAEMBIX MII-KOMaH[ MOXKET HpeBbILIATh YUCIIO
KOMaH]I, 32J1aBAMbIX KOMaHIHbIM CJIOBOM (pHuc. 2). Jlan-
HBIA MUKPOTIPOLIECCOp BKIFOUaeT apu(MeTHuecKue ycT-
POWCTBA, BBIIOIHAIOIIUE OIHY JINOO HECKOJIBKO Oomepa-
uuit [4]. Pazmmunsie AY Bctpanarorest B8 MIT o mepe
HEOOXOIMMOCTH, U KOJIIMYECTBO AY OrpaHUYMBAETCA
JIHITh HATPY309HOU CIIOCOOHOCTHIO DIIEMEHTOB UCIIOJb-
3yeMOH 2JIeMeHTHOU 0a3bl. Uepes mUHBI JaHHBIX AY
cBsa3aHbl ¢ peructpamu (Pr) maHHBIX, B KOTOpBIE 1O
(hpOHTY CHHXPOHMITYITBCA 3aHOCUTCs HHpopMarws. C mo-
MOILBI0 KOMMYTAaTOPOB C TPEMsI COCTOSTHUSIMH Ha BBIXO-
JIe IIMHBI TAHHBIX TIOAKITIOYA0TCS K KOJIBIIEBBIM IIIMHAM
[1]. MII takxke coepKHT NaMsITh, KII-IIAMATh, yCTPOK-
ctBo ynpasnenus (YY) u ap. Ha peructpsl siapa 1aHHO-
ro MII o cooTBeTCTBYIOIKM LIMHAM IaHHBIX [TOCTYyTIa-
10T onepauasl A, B, C, D, ..., a Takke YIpaBJIsIoLIfe
CUTHAJTBI, 33/IAF0IIHE PEIKUMBI pAOOTHI apU(PMETHICCKUX
ycrpoiictB. ChopMupoBaHHBIC Ha BBIX0ONaX AY pe3ylib-
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MHUKPOITPOIIECCOPHBIE YCTPOMCTBA U CHCTEMBI
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Puc. 2. Mukpormnporueccop 3Be31000pa3HON CTPYKTYPbI

TaThl 00PaOOTKU JAHHBIX 3aHOCSATCS B PETUCTPHI TAHHBIX
(KoII-IaMATh, MaMsITh, Jap.). [lanee, B COOTBETCTBUH C
YIpaBJSIFOINEH KOMaHI0HM, HHpopManus u3 Jrdoro Pr
(KDII-TTAMATH, TAMSITH U JIP.) MOXET ObITh THOO 3amuca-
Ha B JTI000# peructp siupa u odpadotana apupmernyec-
KUMH yCTpOicTBaMH, THOO BHIBEJCHA HA BHEIIHEE yCT-
poiictBo MII.

Pesxxumbl paboTer AY MOTYT 3371aBaThCsl CIICTYFOITHM
o6pasom. [TycTs, Hanpumep, AY | BBIIOIHSET ONEPALHIO
(£A4)'(£B)xC. Ecnu ¢ TOMOIIBIO YIPABIISIFOIINX CHTHA-
0B 3a1aTh A=+1, T0 B AY, copmupyercs onepanus
+B+C. Ecnu 3agate C=0, To chopMHUpyeTcsi oneparus
(£4)'(£B) 1 T. 1. AHAJIOTUYHO MOTYT 33JaBaThCS PEXKU-
MBI paboTs! 1 pyruM AY. Bo3aMo)kHa Taxke HHAsE opra-
Hu3anys paboTel peanaraemoro MIT.

Taxum o6paszom, B MII 3Be31000pa3HOM CTPYKTYPHI
00BEIMHEHBI ADXUTEKTYPhI CYEPCKAISIPHOTO MUKPOIIPO-
ueccopa u VLIW-nporieccopa, 4To o3BOJIAET IOBBICUTH
OBICTPOICHCTBHUE ITyTEM YBEITMICHHS KOJIMUESCTBA IapaJl-

TIeJTbHO BhITONTHsAeMBIX MIT KoMaH]] 6€3 COOTBETCTBYIO-
iero yBenudeHust 1iuHbl VLIW-koman g MuKpomporec-
copa. DTO JIOCTUTAETCS 3a CUET MCIIOJIb30BAHUS MIPHUCY-
IIETO0 MpeIaraeMol CTPYKType BHYTPEHHETO Mapalijie-
nu3Ma, korna B MIT mpuMeHstoTcst He TONBKO yIIpaBiisie-
Mbie AY, HO B AY, He TpeOyIoIIre KOMaHI JIJIs 3a/IaHus
PEKUMOB PaOOTEI.
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