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MMKPOITPOITECCOPHI 3BE3/IOOBPASHOM CTPYKTYPBI
C PACHIMPEHHBIMHM ®YHKINMOHAJIbHBIMU

BO3MOXHOCTAIMHA

Paccmompen sonpoc paspabomku opueu-
HANbHBIX 36€30000PA3HLIX CMPYKMYD MUK-
ponpoyeccopos, 8 KOMopvixX 00beOUHAION-
Cs apXxumeKmypuvl CynepCcKaiiapHo20 MUuK-
ponpoyeccopa u VLIW-npoyeccopa.

Pemienue 3aa4, TpeOyOIIMX BBINTOJIHEHUS 3HAYUTEIb-
HBIX 00bEMOB BBIYMCIICHHUH B pealIbHOM MaciiTabe Bpeme-
HU HapsiJly C MUHHATIOpH3alieil rabapuTOB YCTPOKCTB, BO3-
MO>KHO JIUILIB [TPY HATHTYUX MUKPOIPOLIECCOPHON TEXHUKH
C paCIIMPEHHBIMH ()YHKIHOHATHHBIMH BO3MOKHOCTSIMHL.

K 0cO0EHHOCTSAM KOMIBIOTEPOB MATOTO MOKOJICHHS
oTtHOCAT [1]:

— HCIIOJIb30BAHUE CBEPXCII0KHBIX MUKPOIPOLIECCO-
POB BBICOKOH IPOU3BOAUTENIBHOCTH C TapalIeIbHO-BEK-
TOPHOM CTPYKTYPOH, OZHOBPEMEHHO BBITIOJIHSIOLINX Jie-
CATKH IOCJIE0BATENbHBIX HHCTPYKIIMHA IPOTPaMMBbl;
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— TpUMEHEeHHe OOJIBIIOTO KOJIMYeCcTBa (COTEH) ma-
pauIeNbHO PabOTAONIMX MPOLIECCOPOB, MO3BOJISIONINX
CTPOUTH CHCTEMBI 00paOOTKH JaHHBIX M 3HAHUI KaK B
CeTH, TaK M BHE €€.

Hecwmotpst Ha TOCTUTHYTHIE YCTIEXH, 33/1a9a TIOBBIIIIC-
HUSI IPOU3BOANTEIFHOCTH MUKpoTporiieccopos (MIT) u
MHUKPOIIPOLECCOPHBIX CUCTEM OCTAETCs aKTyalbHOU. B
5TOM HaNpaBJICHUU TOCTOSIHHO BEYTCS UCCIIEIOBAHUS,
B TOM YHCJIE ¥ B 00JTaCTH KOMITBIOTEPHON apXUTEKTYPbI X
CXEMOTEXHHUKH, a TAKKE CTPYKTYPHOH OpraHM3aIi MHK-
ponporeccopoB [2—35].

B [6] paccMoTpeHa CTpyKTYpHAs OpraHu3aIis MUK-
pornpolieccopa ¢ BBICOKHMM BHYTPEHHUM [apauIeIII3MOM,
B KOTOPOH 00BEANHEHBI ApXUTEKTYPBI CYTIEPCKAISIPHOTO
Mukpornporneccopa u VLIW-nporneccopa (VLIW — very
long instruction word), 4TO MO3BOJISIET MOBBICUTH MPO-
W3BOJIUTEIILHOCTD 32 CUCT MOJYUIEHHS B OTHOM TaKTE He-
CKOJIBKUX CKAJISIPHBIX PE3yabTaToB (puc. 1).
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Puc. 1. CtpykTypHas opraHu3anys MHUKPOIPOILECCOpa C BBICOKUM BHYTPEHHUM MapajlieIn3MOM
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Puc. 2. 3Be31000pa3Has crpykTypHasi opranusanusi MII ¢ 10n0JHUTeIbHBIMH PErHCTPAMH JAHHBIX
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Puc. 3. 3Be31000pa3nas crpykrypHas opranu3anusi MII ¢ HHBepCHBIM IOTOKOM JaHHBIX
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MUKPOITPOIIECCOPHBIE YCTPOMCTBA 1 CHCTEMBI

Ha peructps! siapa nannoro MII o cooTBeTCTBYIO-
MM [IMHAM JAHHBIX MOCTYIMAIOT OMEpaH/Ibl, a TaKkxkKe
YHpaBJISIIOIIME CUTHAJIBI U3 KOMaHIHOTO ciiosa [7], 3a-
JIAIOIIIHE PEKUMBI pabOTHI apH(PMETHIESCKUX YCTPOHCTB
(AY). ChopmupoBaHHbIe Ha BbIXoaax AY pe3ylbTarsl
00pabOTKH TaHHBIX 3aHOCATCS B PErHCTpPhI JaHHBIX (Pr)
(KPUI-TaMATh, aMsATh, ap.). B coorBercTBUM ¢ VLIW-
KOMaH 101 nH(opMAaIHs U3 1o60ro Pr MoxkeT ObITE 00
3aIcana B JIF000H perucTp siapa u oopadorana AY, mibdo
BBIBEJIeHA Ha BHeTHee ycTpoiicTBo MII. Ilpu atom ycT-
poiictBo ynpasnenus (YY) popMupyeT HeoOXOTUMBIE TSI
(hysakunonuposanust MI1 ynipasistoliyie CUTHaJIbI U CUH-
XPOUMITYJIbCHI.

Pacumpsis pyHKIMOHATEHBIE BOSMOYKHOCTH 32 CUET
YBEJIMYEHHUS YUCIIA PETUCTPOB IaHHBIX C LIE€JIbIO MOBbI-
nieHus npoussogurensHocTy MII, moay4nm HOBYIO Opu-
THHAIIBHYIO 3Be3/1000pa3Hyto cTpykrypy MII (puc. 2).

VYBenuueHHe uuciia PerucTPOB AAHHBIX MO3BOJSET
OpraHu30BaTh MapariensHyo padory sapa MII u Brerm-
HUX PErucTpoB JaHHBIX. g 3TOro mpu nmomouu
VLIW-koMaH/b! 3allycKaeTcs XpaHuMasi B yCTPOMCTBE
yIpaBJieHUsT MUKPOTIPOrpaMMa CUUTHIBAHUS JAHHBIX C
BHEIIHUX PEerucTpoB. [Tpy BEIOIHEHUN MUKPOIIPOrpaM-
MBI HH(POPMAITHSI BO BHEIIHUX PETHCTPAX C IEIBIO CO-
XpaHeHUs PUKCUPYETCSI U 3aTeM MTOCICAOBATEILHO CUH-
TBIBACTCS C MIPUMECHEHHEM OJHOW M3 KOJBIIEBBIX IIHH,
HampHuMep, B K3II-MaMATh B COOTBETCTBUU C OJHUM U3
M3BECTHBIX ITPOTOKOJIOB 0OMeHa qaHHbIMU [8]. [Tpu aToM
OCTaITbHBIC PETUCTPHI TaHHBIX MOTYT OBITH HCIIOIH30Ba-
HbI B [IPOTEKAIOLIUX ITAPAJUIEIBHO CO CYUTHIBAHUEM I1PO-
reccax 00paboTku ganHbIX AY. Hapsiny ¢ paccMoTpen-
HOU orepanueil BO3MOXKHBI U IPYTUe NOIOIHUTENbHbIE
orepauu 00pabOTKH JaHHBIX, TAKXKE IPOTEKAIOIUE T1a-
pajUIeNIbHO U IOBBILIAIOIIME TPOU3BOAUTEIbHOCTE MIT.

Takum o0Opa3om, npeasiaraemas CTpyKTypHas opra-
Huzauusa MII — 310 cTpykrypHasa opranuszanus MII ¢
Oosee pa3BUTHIM BHYTPEHHIM MapaJlICITH3MOM.

B pa3BuTHe naen BHyTpEHHETO Mapajuleian3Ma Ha
puc. 3 peIokeHa 38e31000pa3Hast CTpyKTypHas opra-
Huzanust MIT ¢ mHBEpCcHBIM MOTOKOM JTaHHBIX. Ee oco-
OCHHOCTH COCTOUT B TOM, 4To HH(MopMarus Ha AY 1o-
CTYIIAET C PETUCTPOB JaHHBIX, a HE C PErUCTPOB s/pa,
KakK B CTPYKTypax Ha puc. 1 u 2.

Crnemyer OTMETHTb, YTO IIMHBI JaHHBIX MPH TaKOH
OpraHu3alyy — JAByHaNpaBjeHHbIe. DTO MO3BOJISIET Opra-

HHU30BaTh Crielu(pUIECcKre onepanuy 00paboTKU TaHHBIX.
Hanpumep, Bo3MOKeH OBICTpPBIN TpreM HHPOPMAIUH B
orepaTUBHbIE 3aOMHUHaroIIMe ycrpoiictBa (0O3Y) uepes
PETHCTPBI JaHHBIX, M cCYuThIBaHKe HHpopmarwn u3 O3Y
gyepes perucTphl sAapa Ha Jirdoe Ipyroe yerpoiictso MIT
WJIM Ha BHEIIIHEE YCTPOoKCcTBO. Bo3MoykHa Takke mapai-
nenpHas 3anuch nHpopMaiuu B Heckosbko O3Y uepes
OJIMH U3 PETUCTPOB JJaHHBIX. JlaHHBIE PEKUMBI PAOOTHI
MII MOryT OBITH HCIOJB30BAHbI B PA3IMYHBIX YCTPOU-
CTBAaX PETHCTPAINU HH(OPMAITHH.

[Ipennoxxennas crpykrypHas opraauzaius MII mo-
3BOJISICT OPTAaHU30BATh M JPYTHE TPOTEKAIOIIUE Mapal-
JIeITbHO oTepaIi 00padOTKH IaHHBIX C IIEJbIO TOBBITIIE-
Hus npousBoguTensHOCcTH MIT. Cienyetr OTMETUTB, U4TO
BO3MOJKCH BapUaHT CTPYKTYpPhl MHKPOIIPOLIECCOpPa, B
KOTOPOIi 00BEINHSFOTCS XapaKTepHbIC 0COOCHHOCTH pac-
CMOTPEHHBIX BbIlIe CTPyKTYyp MIT.

Taxum 00pa3zoM, IONOKUTEIbHBIN 3P (EKT MOBbIIIE-
HUs Tpon3BouTeNTbHOCTH MIT B peiioskeHHbIX CTpyK-
TYPHBIX OPTaHU3aNUAX JOCTUTAETCS 3a CUET HCHONb30-
BaHUS M JAIbHEHIIEro pa3BUTHUs MPUCYILETO UM BHYT-
PEHHETO MapaJIeIn3Ma, MO3BOJISIONIETO MapalIeIbHO
OPraHU30BbIBATh PA3IHMUHBIC JOMOIHUTEIBHbIE OIEpPaluy
10 00pabOTKe JaHHBIX 1 KX OOMEHE.
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Kuura HamucaHa JJisi HHKEHEPOB-KOHCTPYKTOPOB, KOTOPbIE HC-
MOJIb3YIOT TIPeoOpas3oBaTe/ i AaHHBIX U CBI3aHHbIE C HUMH BCIIO- ] —
MOTaTeJNbHbIe CXeMbl, TO9TOMY B HEH MPUBEIEHO MHOIO MPaKTH- = e ﬂ
YyeCKHUX COBeTOB. DoJibliasi yacTh MaTepuaga ¢ HeOOXOAUMbIMH y
0OHOBJIEHUSIMHU Oblla B3sTa M3 MPEAbIAYLLUX MOMYJISPHBIX Bbl-
nycKoB KHHUT jaJjsi cemuHapoB Analog Devices. [lisi Gosee ueTKo-
r0 M3JI0XKEHWs MaTepuaja MHOTME pasjelbl MOJBEPIINUCH Mepe-
paboTKe C MpUBJeUYeHHEM TeXHHYeCKHX crenuaanctoB Analog
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