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Yckopurenb YHCJIEHHBIX pacueToB Ha 0a3e
MOIYJISIPHO-CHCTOJIHYECKOT0 MUKPOIPoIieccopa

N.I1. Ocuuun
OI'VII «PDAL-BHUND Dy

B craTbe npencTaBiIeHO ONMUCAHWE OCHOBHBIX TEXHUYECKUX PEIICHUH YCKOPHUTEIS YHCIICH-
HBIX pacyeToB Ha 6a3e pa3pabOTAaHHOTO YETHIPEXAIECPHOIO MOIYIIPHO-CHCTOIHYECKOTO
Mukponporneccopa ¢ MIMD-apxutexTypo#, pacpeaeneHHON K3II-TTaMATBI0, OPUEHTHPO-
BaHHOTO HAa MAacCOBYIO apH(METHKO-JIOTHYECKYI0 00paboTKy umcen ¢ (UKCHPOBAHHOM
Toukol. EMy mpucyln psn yHUKaJbHBIX OCOOCHHOCTEH, HampuMep, JHHAMHYecKas TpyIl-
IUPOBKa TPOLECCOPHBIX AJEp Ul HapallMBaHHS Pa3psJHOCTH 00padaThIBAEMBIX YHCEL.
[Tpu 3TOM BpeMs BBINOJIHEHUS ONEpaLii OIMHAKOBO, a caMa 00paboTKa MpeAeIbHO pacha-
pajieneHa, YTO JOCTHraeTcsa Onarofaps BBIIOJHEHHIO OIEpaluii B MapajlenbHoO-
KOHBEHEPHOM PEXUME HaJl HeIO3UIMOHHBIMU YHCIIAMU.

1. BBenenune

[Iporpecc B 0061acTi MPOEKTUPOBAHUS U MPOU3BOACTBA BHIYUCINUTEIHHON TEXHUKH CBS3aH C T10-
BBIIICHUEM €€ ObICTpoaeicTBUs. DU3NUECKHid MPEeN MOBBIIICHHUS TAKTOBOM YaCTOThI CTUMYJIHUPYET
MOKMCK MPHHIMITHAIEHO HOBBIX TOJIXOMOB JIJIsl PEIICHUs 3TOM 3aaa4u. [lapamienbHble cUCTEMBI 00pa-
00Tk WHGOPMAIMH SBISIOTCS BONIOIMOHHBIM IIATOM B IOBBIIICHUH OBICTPOACHUCTBHUS YCTPOICTB
BBIYUCIIUTEIbHON TEXHUKH.

OpHako OTCYTCTBHE «IapajljieNIbHOW» MaTeMaTHKH, CJIOKHOCTb MPOrpaMMHON U ammapaTHOMR
peaM3anny TakuX CHCTEM CYIIECTBEHHO OTPAaHMYUBAIOT WX NMpuMeHeHwne [1]. OqHuM 13 IoaX0A0B K
MIPEOOJICHAIO0 STUX TPYAHOCTEH SIBIISIETCS MCIONB30BaHNE MOIysApHON apupmernku (MA) u Hero-
3UIIMOHHON CHCTEMBI CUUCIICHUS — CUCTeMBl ocTaTouHbIX KiaccoB (COK). E€ ocHOBHOM 0cOOEHHO-
CTBIO SIBJISICTCSI OTCYTCTBHE MEPEHOCOB IMPHU BHITIOJHEHUH ONEpaldid HaJl OCTaTKaMHU OTIEPaHJIOB, YTO
obecrnevnBaeT CylIeCTBEHHOE TOBHIIEHNE OBICTPOAEHCTBUS Oe3 mepexoja Ha HOBBIE TEXHOJIOTHYE-
CKHE HOPMBL.

[Ipu 3TOM OCTaTKU SIBJISIFOTCSI Majopa3psaHbiMU (7-8 OWUT) MO3UIIMOHHBIMH YHCIAMH, MTO3TOMY
JUIsL IPEACNIBHOTO pacnapayieIMBaHUs BBIYMCICHUN MpeaiaraeTcsl UCIOJIb30BaHUE KOHLIETILUUA OJTHO-
ponHoii BeranciutensHol cpeasl (OBC). OBC mpeacrasiser cob6oit HaOOp OHOTUITHBIX STYEEK, 00be-
JMIMHEHHBIX PETYJSIPHBIMU CBSI3sIMU. E€ OCHOBHBIMU TOCTOMHCTBAMH [2] SBISIOTCS:

- MPOCTPAHCTBEHHO-BPEMEHHOM MapalieIn3M (CUCTOINYECKOE BBITIOIHEHHUE OTIEpaIliii);

- MPOCTOTa MACIITAOMPOBAHUS TTPH U3MEHEHUH Pa3PsHOCTH OTNepaHioB [3].

Jlanee mpeacTaBiIeHO ONMMCAaHNUE OCHOBHBIX TEXHUUECKHUX PEIICHUH, MPUMEHEHHBIX B pa3paboTaH-
HOM MOJyJIIpHO-cHucTomIeckoM mporeccope (MCII).

2. TexHu4eckKHe peieHusi MOAYJSIPHO-CHUCTOJINYECKOT0 Mpoueccopa

[Ipototun MCII npeacrasnsier co00ii MEUKPOIIPOLIECCOP C YETHIPHMS SAPAMHU, BBITOIHIIOIIUMH
orepauuy, Kak B nmo3unnonHoi cucreme cuucienus (IICC), Tak u B cucteMe OCTaTOYHBIX KIIACCOB.
On nmeer MIMD-apxuTeKkTypy € pacmupemeleHHONW K3II-MaMAThI0O W OPHEHTHPOBAH HA MAacCCOBYIO
apu(METHKO-TIOTHYECKYI0 00paboTKy umcen ¢ puKkcupoBaHHOH Toukoi. [lox MaccoBoli 00paboTKOM
MIOHUMAETCS BBICOKAsi CKOPOCTD U OOJIBbIION 00BbEM BXOJHOTO MOTOKA TAaHHBIX.

MCII obnagaeT yHUKaIbHOW MUKPOAPXUTEKTYPOU, KOTOpas MO3BOJISIET JUHAMHYECKH U3MEHSITh
paspsaHOCTh 00pabaThIBa€MbIX OINEPAHIOB, YTO OBIBAET HEOOXOAMMO JUISl MOBBIIICHUS TOYHOCTH B
nporecce BelurciaeHu. Hanpumep, kaxxgoe U3 4eThIpex MPOLECCOPHBIX AJEp MOXKET BECTH HE3aBU-
CUMYI0 00pa0OTKy 32-pa3psiIHBIX ONEpaHJIOB, IMO0 OHM MOTYT IPYIIHPOBATHCS MapaMu AJisi o0pa-
00TKHM 64-pa3psAHBIX YHCeN, 00 BCe Aapa MOTYT OOBEAWHUTHCS IS 00paboTKM 128-pa3psaHbIx
OIIEPAHIOB.
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Hanas rpynmupoBka BozmoxHa kak 11st [ICC, tak u anst COK, npuuem, oHa He TpeOyeT BpeMeH-
HBIX 3aTpPaT, TaK KaKk PeKOH(UTYpamys MpoLeccopa MPOUCXOIUT THHAMIYECKH U MOXKET BBITIOTHATHCS
C TIPUXOJIOM KaXKI0# ciemyromieit mapel onepanaoB. [lomobHoe TeXHHYECKOe pelieHre OTCYTCTBYET
KaK B COBPEMEHHBIX YHUBEPCAIbHBIX MUKPOIIPOLIECCOPAX, TaK U B CONPOLIECCOpaX.

Hpyroit oTIHYuTEeN HOM 0COOCHHOCTRIO MHUKPOTIPOIIECCOopa SBISETCS pachapauieTnBaHue o0pa-
0OTKH Ka)K/I0¥ aphl OTIEPaH/IOB HA ABYX YPOBHSX.

[lepBbIii ypoBeHb 0OecrieynBaeTCsl HE3aBUCUMOCTBIO 00pabOTKU 10 KaKAOMY OCHOBAHHIO YHCIIA
B COK. Tak, Hanpumep, BpeMs BblurcieHus 128-pa3psaHoro ymcnia cokpariaercs B 16 pa3 3a cuer
OJTHOBPEMEHHOTO BhIYUCIEHUS 10 20 BOCBMHUPA3PSAHBIM OCTaTKaM HMCXOIHBIX YHcel (MOTyISIPHOCTD
CTPYKTYPHI).

Bropoii ypoBeHb obecrieunBaeTcsi MPOCTPAHCTBEHHO-BPEMEHHBIM MapajIeIn3MOM BBIYMCICHUH
o KakJoMy ocHoBaHHUI0 Ha 0aze OBC (CHCTOIMYHOCTH CTPYKTYPHI).

Takum 06pa3zoM, mapaienTsHO-KOHBEHepHOE BBITIOTHEHUE OIepaliii HaJl He3aBUCHMBIMHU OCTaT-
KaMH YHCell MMO3BOJISIET COKPATHTh BPEMs BBIUYMCICHHN O BPEMEHU CpadaThIBaHUS OJHOTO JIOTHYE-
CKOro ayeMeHTa. HarmpumMep, BIYUCICHUS Hal YUCIaMH pa3psaaHocTH 128, 64 u 32 Outa BBITIOIHSIOT-
Csl OIMHAKOBO OBICTPO W HA MPEAeThbHON 4acToTe PadOThI, 9TO HEAOCTIKAMO B M3BECTHBIX aHAJIOTaXx,
¢ynkumonupyoommx B [ICC. B HuX BpICOKast CKOPOCTh PabOTHI 00eCIeunBaCTCsl HAPAIMBAHUEM KO-
JMYECTBa SIIEP, YTO B UTOTE CHIIBHO CYXaeT KIJIacc 3aJay, TaKk Kak HeoO0X0IuMO n30erarh 3aBHCHMO-
cTeil mo maHHbIM. [l oOecriedeHns CBOEBPEMEHHOM MMOAaYy UCXOIHBIX OTIEPaHIOB Ha BXOABI apud-
METHKO-JIOTHYECKOTO YCTPOMCTBa MPEeIyCMOTPEHO IOBBIIICHHE CKOPOCTH PabOTHl KANI-IAMSTH 3a
c4eT 96-KpaTHOTO PaccIOEHUs JOCTYIa U YaCTHYHO-aCCOLIMATUBHOTO JIOCTYIA, a TAK)KE OJHOBPEMEH-
HOTO JIOCTYTIA B paclpe/ieieHHbIe OaHKH MaMsTH, KOTOPbIe COOTBETCTBYIOT HE3aBHCHMBIM OCHOBaHH-
sim COK.

OcHoBHbIe TexHnueckue xapakrepuctuku MCII npeacrapiensl B Tadmuiie 1.

Tab6auna 1. OcHoBHBIE TexHHYeckHe XapakTepucTuku MCII

Teopernueckasi MMKOBas NPOU3BOAMTENBHOCTE, ['om/c 2
Konn4ecTBO BBIMUCIUTENBHBIX SEp, IIT. 4
Pabouas TaktoBas yactoTa, I T 0,5
IMonnepxuBaeMblii 00bEM ONepaTHBHOMN MaMsTH, | 0aiiT 32
KonudecTBo BUIIOB agpecaluu, IMT. 4

Pa3mep kamr-namsTe OTHOTO siyipa, KOanuT 80
YpoBHEH BIOKEHHOCTH IPEPHIBAHM, IIT. 16
Paspsnocts onepanjios B [ICC, 6ut 32/64/128
PaspsiiHocTs onepanoB B COK, 6ut 40/80/160
PazpsimHOCTS KOMaHBI, OUT 64
IlluprHa BEIOOPKH U3 OTIEPATHBHOMN IMaMATH, OUT 64
[loTpebnsiemast MOIIHOCTH, BT 2

[Ipencrasienue paspsaHoi cetku s uncen B IICC crangapTHO: crapiimid OUT oIpenenseT 3HaK
YHCJIa, OCTAJIbHBIE OUTHI coepkar camo uucio. st konupoBanus uucesn B COK HeoOxoaumMo 00Jib-
1Iee YMCIIO0 JBOUYHBIX pa3psnos, yeM B IICC, mostomy 32-,64-,128-pa3psaHbIM ceTKaM MO3UIMOHHBIX
yrcen cooTBeTcTBYOT 40-,80-,160-paszpsinusie cetku yncen B COK. Ilpumep 40-pa3psagHoii ceTku
npusezieH Ha Puc. 1. OHa cofepXKUT OCTATKU YKCIa MO TISITH Pa3IndHbIM OCHOBaHUSIM, Pa3psIHOCTh
KOTOPBIX HE MpeBbImaeT BOcbMU OUT. [Ipu 3ToM nBa MilaAmmx OWTa pa3psiTHON CETKH OIPEeNsoT
rpynity ocHoBaHHWH. CodeTaHus Pa3IMYHbIX TPYII OCHOBAaHMH MO3BOJIIOT KOJUPOBATH YHCIA OOJb-
nred paspsgHocTd. TakuM obpasoM, juist ipencrasienus 128-paspsimHoro uncna B COK motpedyercs
3a1ecTBOBaTh 160-pa3psaIHyI0 CETKY, COMASPIKAIYIO BAJIATh OCTATKOB, BXOJIINX B YETHIPE pas-
JIMYHBIE TPYIITBI OCHOBAHUI.

39 32 31 24 23 16 15 9 B 2 1 0
Ocrarok 1o Oecrarok 1o Ocrarok 1o Ocrarok 110 Ocrarok 1o I'pynina
MoyImo Ne5 | moaymo Ned | moaymo Ne3 | moaymo Ne2 | wmogymo Nel OCHOBaHMI

Puc. 1. OcraTouHoe nmpencraBieHne 32-X OUTHOTO YHCIIA B TIPOIECCOPE
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B nporieccope HCIIONB3yIOTCS OCHOBHBIC THITHI aIpECaIliH, IIPH 3TOM 3aJieiicTBOBaHO 80 KOMaHI,
CpeIr KOTOPHIX apu(hMETHKO-TIOTHIECKHE KOMaH/Ibl, Iepeaun yIPaBICHUS U IpyTHe

[Ipu aTOM B mporieccope HCIONB3yeTCsl mepapxudeckas CTpykTypa mamsaTH. CyIecTByeT Kak
MpeBEIOOpKAa KOMaH] B 0Yepeb KOMaH] U3 ONEPAaTUBHOM MaMsITH, TaK W MPEABBIOOPKA ONEPaHIOB B
ouepeny naHHbIX (O/]) n3 KOIUI-namsaTu 11 MOBBIMICHUS CKOPOCTH BX 00paboTku. [locie BeImoHe-
HUS OTepaIi B apuMeTHKO-IIoTndeckoM ycTpoiictBe (AJIY), e€ pe3ympTaT MOCTymaeT B odepenp
pe3yabTaToB, 0TKyna 3anuckiBatoTcs B KOIIl mamste no anpecy, U3BICYCHHOMY U3 OYEPEIU aJpecoB
pe3ynbTaToB (OAP). [TomoOHBIe Ouepeu MPeACTaBISIOT CO00H BICOKOCKOpOCTHBIE Oydeps! FIFO.

Tak xak mpomeccop padotaer He Toibko B [ICC, HO 1 B COK, TO OH COACPKUT aImapaTHBIA ObI-
CTPOAEHUCTBYIOMINN MPe0Opa3oBaTeNb KOJIOB, KOTOPHIN B MapalielbHO-KOHBEHEPHOM pEXXHUME TIPE00-
pasytot uncna u3 [ICC B COK u napamnensso ¢ 3tum u3 COK B IICC.

CtpykTypHas cxema Ipoiieccopa npejcrabieHa Ha Puc. 2.

BbluncnutensHoe BbluncnurensHoe

sapo 1 S4po 2

A OnepatuBHas A
namsTb
MpeobpasoBaTenb
h J konoB  J

BbluncnutensHoe BbluncnutensHoe

aapo 3 aapo 4

Puc. 2. CTpykTypHas cxema npoueccopa

O6paboTka nHGOPMALIK B MPpoLieccOpe KOHBEHEPU3UPOBaHa Ha ABYX YPOBHSX JJIsl ONTHMAJIbHO-
TO paclpeneieHNs YacTOT CHHXPOHU3ALNN, COOTBETCTBYIOIINX y3JIaM IIPOLECCOpa:

- MHKpPOKOHBelep apu(dMEeTHKO-TOrHYecKrx IMpeoOpa3oBaHuii omepaHjaoB (MpeAesbHOe pacma-
pajuleNMBaHUe MO3BOJIAET YCTAHOBUTH YAacTOTy CHHXPOHM3ALMHU, PABHYIO BPEMEHH cpalaTbIBaHUs
anementa MCKIIIOYAIOIIEE WJIN);

- MaKpOKOHBEWep CTaJuil MOATOTOBKY OTIEPAH/IOB U 3aIHCH Pe3yibTara (4JacTOTa CHHXPOHU3AIUT
OTIpEeIETISIETCS. BpeMEHEeM cpabaThIBaHIS CaMOU MEUICHHON CTYTIEHH MaKpOKOHBeHepa).

B cBs13u ¢ 3THM yCTpOMCTBO yIpaBlIeHUs Ipolieccopa AeleHTpanu3oBaHo. Kaxnoe aapo comep-
KHUT TpU ycTpoiicTBa yrnpasieHus (YY), Bce OHH OTBEUAIOT 332 COOTBETCTBYIOUINE CTYNEHH PaOOTHI
MakpokoHseiepa. [Ipudyem, mukpokonseiiep AJIY He Hyx/aeTcsi B cOOCTBEHHOM Y.

[Ipu sTom AJIY kaxmoro sapa MOXKeT BBINONHATE onepanuy, kak B COK, Tak u B [ICC, 6narona-
psl YHUBEpPCAIBHOMY BbIYHMCIUTENRHOMY ITost0 OBC, 3ama4a KOTOpOro — CyMMHPOBaHHUE Map ONEpaH-
JIOB B IMapaljieIbHO-KOHBEHEPHOM pexxuMe. B cBs3M ¢ 3THM Bce apu(pMeTndecKre onepaiui CBOISITCS
K CYMMHPOBaHHUIO B JIOTIOJIHUTEIBHOM Koze. [Ipu 3ToM omnepannun «yMHOXKEHHE» U «JIE€JICHHE» BbI-
MOJIHAIOTCS UTEPALIIOHHO.
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3. BeruncanresbHoOe IAPO

Ycnosumcst HazbiBaTh yacTh AJIY, BRINOTHAIONIYIO TONBKO apr(MeTHUECKHE ONepalliy, BHIYKC-
JIUTENBHBIM SIAPOM.

CpoiicTBa MOZYNAPHOH apU(METHUKU IO3BOJIIOT CBECTH BBIIIOJHEHHWE TAKUX OMNEpaIui, Kak
«CJIOKEHHUE», «BBIYUTAHUE», KYMHOKEHHE» U «JIEJICHUE HALEJI0» K OIepalruu «CyMMHUPOBAHUE OCTAT-
KoB». [lns atoro ucnone3ytotes Tabnuisl noacraHoBok (TII), mpeacrapmnsromue codol acconnaTHB-
HYI0 TIaMSTh, KOTOPasi BBIMOJIHSIET OJHOTAKTHYIO TaOIMYHYIO BBIOOpKY. OOmias cTpyKTypHas cxema
BBIYMCIIMTEIBHOTO sijipa [4] B o01ieM BHjie npecTaBicHa Ha Puc. 3.

[
!

Q) ——p
Bxonnas TII ocH. p; OBC > Beixognas TII s

B; —»| Bxomnas TII och. p; > OCHOBaHUA g

 J

02— Bxopauas TII ocH. p, Brixonuas TI1

B > ——
Po—> Bxonnas TII ocH. p; - OBC OCHOBaHus Pz %
O —» Bxoxnas TII ocH. p, > OBC _ Brixonnas TI1 5
S —> Bxonanas TII ocH. py - o OCHOBaHus Pp

Puc. 3. CtpykTypHast cxeMa BEIYHCIUTEIBHOTO SIpa

BrruucnutensHOE SIIPO COCTOUT U3 BBIYMCIUTEIBHBIX MOIYIEH, YUCIIO KOTOPBIX PABHO N, TAE N —
gymcio ocHoBanuit COK. Kaxp1ii BEIYUCIUTEIRHBIN MOIYJIb BEIET BRIUMUCICHUS 10 3apaHee Ompese-
JICHHOMY OCHOBAHHIO M COZIEPKUT JIBE BXOAHBIC TaOIMIIBI TOJICTAHOBOK, BEIXOJHYIO TaONHUIy MOJCTA-
HOBOK 1 OBC.

OBC umeet pazmepHocTh m+1 cTpok 1 m+1 cronbuoB 6a3zoBeix anemenToB (BJ) u npennazna-
YyeHa JJI1 CyMMHPOBAHHS ONEPaH OB C pacnapaieIMBaHueM KOHBEHEPHOro THIA BILIOTH 10 pa3psana
omnepanja, rae m — paspsaHocTts octatka COK.

Ba3oBeIil 3EMEHT, OCYIIECTBISIONIMNA CYMMHpOBaHHE OWTa ornepaHaa ¢ OMTOM MepeHoca, IMo-
CTpOCH Ha 0a3e MOoJycyMMaTropa, COAEPIKAIlero JOTUYECKUH 3eMeHT «I» W JIOTUHeCKUi IEeMEHT
«MCKIIFOYAIOUIEE MJIM», 6ydepusie Tpurrepax T1 m T2 mis ¢ukcaumu TEKyLIero COCTOSHUS
OuTa onepan/a u Oura rnepeHoca B crapuiuii paspsia (Puc. 4).

[ ]
D|T1— 0,
b -
C
. D|T2}— 0O,
clk C

Puc. 4. CtpykrypHas cxema 6a30BOT0 IeMeHTa

B cnmydae xoHBeliepHOTO pekuMa pabOTHI pe3yiabTaT ONepanuy OyIeT BHIIABATHCS KAXKIBIN TaKT
paboTHI yCTPOHCTBA, HE3aBUCUMO OT TUIIA APUPMETHUECKON OTICPAITUHL.

B pesynbrate onenku 3ddexTuBHOCTH [5] mpemiaraeMoro apupMeTHIecKoro ycrpoiictea ycra-
HOBJICHO, YTO TIPH OJAMHAKOBBIX aIlllapaTypPHBIX 3aTparax cKopocTs BeraucieHuit B COK mocie 3amo-
HeHUs m+1 cryneHel koHBeliepa OyneT B n/(m+1) pa3 BbIIIe IS ONEpaIUi «CIOKEHUE)» U «BBIUNTA-
HUEe» U B n2/(m+1) pa3 BeIe A OMEpaluil «YMHOXEHHE» U «JIEJICHHUE HAIEJIO» 10 CPABHEHUIO C
IICC, te n — pa3psiAHOCTH ONEepaHA0B, M — pa3psaaHocTh ocHoBaHuit COK.
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4. 3akjo4yeHmne

PazpaboTaHHbIi MOIYISIPHO-CUCTOIMYECKHI YETHIPEXsIEpHBIA MHUKpotponeccop umeer MIMD-
ApXUTEKTYpy C paclpeleseHHOM KIUI-NIaMAThI0 M OPUEHTHPOBAaH HA MAacCOBYIO apH(PMETHKO-
JIOTHYECKYI0 00paboTKy umcen ¢ (PHKCHPOBAHHOM TOYKOM.

Emy mpucym psan yHUKaJIbHBIX 0COOEHHOCTEH, HapUMep, AMHAMHYecKas TPYNIHUPOBKa Mpolec-
COPHBIX SIACp AJIsl HapallMBaHUs pa3psagHOCTH oOpadarbiBaeMbix yucel. [Ipu 3ToM Bpems BBIIOIHE-
HUS OIlepaluii OMMHAKOBO, a caMa 00paboTKa MpenenbHo pacnapauieieHa, YTo JOCTUraeTcs Oaroaa-
Ps BBIIIOJIHEHUIO OTIEpallUii B MapajieIbHO-KOHBEHEPHOM peXUME HaJl HEMO3UIIMOHHBIMU YHCIIaMU.

[Ipototun MCII peanuzoBan Ha 6a3ze [IJINC. [TukoBast mpou3BOAUTENBHOCTE cocTaBisieT 2 ['on/c
npu sHepronoTpednaeHnu 2 Bt. [Ipu 3TOM CTOUT y4YMTBHIBAaTh, YTO CKOPOCTH BBIIOJHEHHS BBIYHUCIIH-
TEJIbHBIX ONepaluii OTpaHUYMBAETCAd MAKCUMaJIbHOW TaKTOBOM YacCTOTOW KpHCTalia, a KOJIMYECTBO
sJIep — ero Iiomaasko, noaromy npu peanuzauun MCII Ha CBUC oxunaeTcst NOBBIIIEHHE POU3BO-
JUTEIBHOCTH, KaK 33 CUET YBEJIUUEHHs TAKTOBOM 4acTOThl (BILIOTH 10 4 I'T'1r), Tak u 3a cyeT Koynde-
ctBa saxgep (mo 16 mrtyk). B srom ciyuae pacueTHas NHMKOBash MPOU3BOAUTENBHOCTH COCTAaBIIAET
64 I'on/c.

MCII opueHTHPOBaH Ha BBHICOKOTIPOM3BOAUTENLHBIC BHIYMCICHHS B BUJE COMpOIECCOpa, MO0 B
Ka4eCTBE YHHBEPCAIBHOTO mpoueccopa. I[Ipu 3ToMm cnexyer noadepKHyTh, 9YTO CO3AAHAE OTEUYECTBEH-
HOT'O MUKPONPOLECCOpa SBISETCS BaXKHEHIIEH cTpaTernyecKou 3aqaueil rocyapcTBa.
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The article describes the main technical solutions accelerator numerical calculations of the
developed based on quad-systolic modular microprocessor MIMD-architecture, with the
distributed cache, oriented to the mass-balanced, arithmetic and logical processing of fixed-
point numbers. He has a number of unique features, such as dynamic group-rangement
processor cores to build the capacity of processed numbers. At the same time, the same
operations and the processing itself is extremely parallelized, which is achieved through the
implementation of operations in parallel-pipelined over nonpositional numbers.



