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Pedepat. B paborte Ha ocHOBaHMM OOOOIIEHHOI MOJENN ONTUMH3AIUK CHCTEM LH(POBOK 00pabOTKH CHTHANOB PacCMaTPHUBAIOTCA
MyJIbTHIIPOLIECCOPHBIC CTPYKTYPBI, IPOM3BOAMTCS KIACCHMUKALUA BO3MOXKHBIX CTPYKTYp LH(POBOH 0OpabOTKM CHMTHAJIOB IS 3aJaHHBIX
AJITOPUTMOB, OCYIIECTBIISIETCS OLEHKA 3aTpPaT TEXHHYECKHX CpPEeICTB B BHAC KOIMYECTBA MHKPOIPOLIECCOPHBIX MOJIYJIeH, 0oObeMa
MHKpPOIPOrPaMMHOI ITaMATH, BPEMEHH 00pabOTKH | TIPOCTOS MO 3aJaHHOI COBOKYITHOCTH KPUTEPHEB KaK CTPATETHH MPOCKTUPOBAHMSL.

[Iporecc onTHMAaIBHOTO MPOESKTHPOBaHMS cUCTeM IHPpoBoit 00padoTkn nHGopmamuu(I1OC)[1] ucxons us3
MHOTOKPHUTEPHAIHHOTO MOIX0/1a K Peai3aliy 3aJaHHOTO Klacca alrOPUTMOB MPe0Opa30BaHUs MUPPOBBIX CUTHAIOB
B KOHKPETHBIX YCJOBHSX CBOAWTCS K MUHHMH3ALUHN BBIYHCIMTEIBHBIX 3aTpaT Ha €€ IPOrpaMMHO-ammapaTHYIo
peanuzaiyio. BeiOop anmapaTHBIX M HPOTPAMMHBIX CPEICTB Ul KOHKPETHBIX ajJrOPUTMOB OOpaOOTKH CHUTHAJIOB
OCYIIIECTBIISIETCSI COTJIACHO METOIMKH, pa3paboTaHHOH paHee aBTopamu[2,4 ].

Ha nepBoM 3Tare OCHOBHBIM BOIPOCOM ITIPH Pa3padOTKe yCTPOHCTB nndppoBoii 00padorkn curnanos(LlOC)
SIBIISICTCS BBIOOP 3JIEMEHTHO# 6a3bl B BUIIE MHKporiporieccopHoro Habopa(MITH) [3]

O e 0:0, " = (MK, } ; Vp=1,Kn ; VI=1,L; (1)
roe MK = {MK;, MK,,..., MKy, ,..., MKy }-MHOXeCTBO KOMaH/J MHKpoOIpolieccopa. B kauecTBe MOCIeIHINX MOTYT
OBbITH HCIIOJIB30BaHbl YHUBEPCAIbHBIE MHUKPOIPOLIECCOPBI € cHCTeMoW KoMmaHJ X86, HU(pOBBIE CHIHAIBHBIC
MIPOIIECCOPHI ¢ OMU(POBKON aHAIOTOBBIX CUTHAJIOB, MPOTPAMMHpYyEeMble JIoTudeckue naTerpasibabie cxembl (ITJIMC),
Herpomporeccopsl Neuro Matrix[5] 1 MHOTO(QYHKIIMOHAJIBHBIE OJHOKPUCTAIBHBIE KOMITBIOTEPHI CO BCTPOCHHBIMH
KaHaJlaMH BBOJa W BBIBOJIA ayAH- M BUACOMH(OPMAINK M BHYTPH KPUCTANbHOW MaMAThI0. Kaykaplil n3 3THX MHKpPO-
MIPOIIECCOPOB 00JIaAaeT PAIOM JOCTOMHCTB M HEJOCTATKOB. B kadecTBe mpmuMmepa paccCMOTPHM IS aHaJIM3a Hauboiee
nenecooOpa3Hblii BApHAHT MUKPOTIpOIieccOpHOTO Habopa Neuro Matrix.

Hetiporponieccopbt NeuroMatrix NM6403 u NM6404 mpenctaBisiioT co00H BBICOKOITPOU3BOIUTEIHLHBIC
DSP opuentupoBannasie RISC mporieccopbl, B cOCTaB KOTOPBIX BXOJAT JiBa OCHOBHBIX Onoka: 32-6ut RISC siapo n
3anareHToBaHHBIH 64-0ur  VECTOR conpoueccop sl HMOAJCPKKM OINEpalyii HajJ BEKTOpaMH C 3JIEMEHTaMHU
nepeMeHHou paspsinHoctu. [Ipuuem, nocnennuit npoueccop NM6404 coBMECTHM MO CUCTEME KOMaH]] C MPeAbIAYIIeH
Bepcueid NM6403. BuyTpu kpucraia MMEIOTCS J1Ba WAEGHTUYHBIX IPOrpaMMHUpYeMbIX HHTepdeiica it paboThl C
BHEHIIICH MaMATBIO Pa3JIMYHOTO TUMA U JIBA KOMMYHHKAIIMOHHBIX IOPTa, allllapaTHO COBMECTUMBIX ¢ mopTamu LITIC
TM320C4x, 1 BO3MOXKHOCTH MMOCTPOSHHS MYJBTHIIPOIICCCOPHBIX cucTeM. Heliponpoueccop NM6403 pabotaer ¢
gactoror 40 Mru, a NM6404— 133 Mru. OcHoBy 0b6oux HeipomporneccopoB cocraBisier RISC — sapo ¢ 5-tm
CTYIIEHYAThIM 32-OUT KOHBEHEPOM C UCTIOIh30BaHUEM 32- U 64-OMT KOMaHBI(0OBIYHO BBITIOJHSAETCS IBE OTIEpAIlH B
onHo#t komanze). IIporeccop mmeer 2MOuT BHyTpeHHee O3Y ¢ MOCTymOM K BHYTPEHHEW MMaMsaTH cocela W J1Ba
aZpeCHBIX TEHepaTopa ¢ aJIpecHbBIM TpocTpaHcTBoM 16 GB. Cxema umeer nBa 64-0MT HPOrpaMMHPYEMBIX
nnteppeiica ¢ SDRAM/SRAM/ DRAM /Flash ROM paszgensemoit mamsateio. IIpu sTtom obecneumBaercs 4
OJTHOBPEMEHHBIX JOCTyNa K BHYTpeHHeH mnamatu. MmMeromiuecs nBa KOMMYHHMKALIMOHHBIX IOPTa OCYILECTBISIOT
anmapatHyto coBMectumMocts ¢ TMS320Cx . Kpome Toro, umeercs JTAG — coBMECTHMBIN OTIaJOUYHBINH HHTEpQEHC.
Cucrema ympaBlIeHHSI TOTPEOJIIEeMOH MOIIHOCTBIO CTaOMIM3UpYeT paboThl Bcei cxembl B nesoM. OgHuM W3
JOCTOMHCTB HelpomponeccopoB NM6403 u NM6404 ssnserca Hammuue BcTpoeHHoro VECTOR componeccopa,
KOTOpBI oOecrieunBaeT paboTy C JJIMHOW BEKTOPHBIX OTIEPAH/IOB U PE3YJIbTaToB OT 1- 10 64-0uT.

Ha BTOpoMm srame pa3pabatbeiBaeTcs mporpaMma oaHoIIponeccopHoro Bapuanta PR(j) mocpencrsom otobpa-
KCHUSA

W: AG) W=PR(), "j=LN, 2)
rae PR(j) = <MKy,..,MK,;MKy,..MK ,, > ¢ xapakrepuctukamu PR(j) = {IPRjl,Xm(j),T(j) }: | PRj | - nnuna
MIpOrpamMMBI Kak CyMMapHoOe 4rciio komaay B mporpamme PRj, X, (j) - KonmuecTBO MOBTOPEHMI m -0 KOMAH/HI B | -
oM anroput™me u T(j) =X M 11 Xm(j)tm, TAC ty -BpeMst pabOTHI M - 0ff KOMaH/IBI.

Ha TperpemM »dTame aHaNM3UPYIOTCS BO3MOXKHBIE CTPYKTYpHI Sy, KaK OTHOIICHHE I1apajuIeIbHOCTH
BhIMONTHEHHs moanporpaMM Rip,Ri :Rip Sy Riz; Ri1,Riz € PR(j) omHOBpeMeHHO Ha pa3HBIX MPOIECCOPHBIX MOAYIsX il
u i2 mynabTHMHKpornporieccoproii  (mMII) cuctemsl. Torma 3amada WCClIeIOBaHUS CBOTUTCS K OIPENEICHUIO
MHOXecTBa S

SweS; w=1W; 3S,,: PR() Sy = {Ri}; Vi=l,I; Vj=1,N. 3)

Juss  3TOrO0 B BBINICTIEPEUYHMCICHHBIX HEHpONpOIlECCOpax HWMeEeTcs TPH BapHaHTa peai3alud
MHOTOITPOIIECCOPHOTO PEKUMa T10 JIF000H U3 ABYX BHEMIHHX IHH. [Ipn 3TOM apbuTpax it AoCcTyma K o0IIel maMaTu
MMOJKITIOYEHHBIX JBYX TIPOIIECCOPOB OCYHIECTBISIETCS ©Oe3 WCIONB30BaHWA BHEIIHETO KoHTpojepa.llpumep
KoH(purypamu 1-ro Thna npencrasied Ha Puc.2 n xapakrepusyercst TeM, 4ro goctyn B namste (MEMORY BANKI,
MEMORY BANK?2) ocyniectBinsiercst Toiabpko oaHuM nporeccopoM NP1 NP2B naHHbI MOMEHT BpEMEHH.
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Puc.2.Kondurypanus 1-ro tuma

[Mpumep koHpurypamuu 2-ro Tuma, npuBeneHbIH Ha Puc.3, oTniyaercst TeM, 9TO KaXIblil IpoIieccop NMeeT
CBOI OaHK MaMsATH, K KOTOpoMy Apyroi He umeeT aoctyna. bank MEMORY BANK3 sBusiercst oouum mist NP1 u
NP2, xoTOpbIe OCYIIECTBIBISIOT K HeMy noouepeano uepe3 0ydep BUFFER1 u BUFFER?2.
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Puc. 3. Kondurypanus 2-ro tuna.

ITpumep xoudurypamum 3-ro tuna (Puc.4), xapaktepusyeTcsl TeM, 4TO KaKIbI MPOIECCOp UMEET CBOM OaHK
MAMSTH ¥ CYIIECTBYET BO3MOXKHOCTh KaXKJOMY IPOIIECCOPY OOPATHTHCS K dy:koMy OaHKy uepe3 0ypep BUFFER.
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Puc. 4. Kongurypanus 3-ro tuna.
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Puc. 5. KonBeliepHas cuctema 00paboTKH.
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Moy

Puc.6. BextopHas cucremMa 00pabOTKH.

B mpennoxeHHBIX Tporieccopax ¢GopMaT JaHHBIX 3TO IENbIe YHCiIa, YIMaKOBaHHbIE B 64-OMT OJIOKH W B
(dbopme cOB TepeMEHHOW IIUHBI OTl- 70 64-OMT Kaxkmoe. DTH CXEMbl OOECIIEUMBAIOT IMOAMCPIKKY BEKTOPHO-
MaTPUYHBIX ¥ MaTPUYHO-MaTPUYHBIX OMEPAIHi, IPH ATOM Mepe3arpy3ka MaTpuibl KO3()(HUIMEHTOB OCYIECTBISETCS
3a 16 TakToB. CKka3aHHOE TO3BOJISIET peajn30BaTh KOHBEHEpPHYI0 00pabOTKy, TOKa3aHHYI0 Ha Puc. 5, BEKTOpHYIO
00paboTKy, TIpecTaBIeHHyI0 Ha Prc.6 uinm, B 00IeM cirydae KOHBEHEepHO- BEKTOpHYI0 00paboTky(Puc.7) ¢ ydeTom
TpeX Pa3IMYHbIX KOH(QUTYpaLUii COeTUHEHHS TIPOLIECCOPOB.
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Puc.7. KonBeiiepHo- BEKTOpHas CTPYKTypa
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JlocToMHCTBaMM NIPEVIOKEHHBIX allapaTHBIX pean3aliii CPEeACHUB KOMIBIOTEPHON Telne(OoHNH SIBISIOTCS:
a) WCTOJb30BaHHWE €€ s IMHpoKoro kiacca 3amxad oT cucreM [IOC gm0 o6paboTkum Bumeon3oOpakeHWH, O)
BO3MOXKHOCTD MY HEHPOHHBIX CETEH M OCYLIECTBICHHE BEKTOPHO-MATPUYHBIX BBIYMCICHUI U peann3aluu
CJIOXHBIX KOHBEHEPHO-BEKTOPHBIX M BEKTOPHO-KOBEHEPHBIX MYJIBTHMHUKPOIIPOLIECCOPHBIX cHCTeM[4] B KadecTBe
9JIEMEHTHOW 0a3bl MyJIbTHIIPOLIECCOPHBIX cynep-OBM.
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Abstract. The multiprocessor structures are considered in this work on the base of the general model, the classification of possible
structures for given signals is carried out. Also the estimation of the consumption of technical means: microprocessor modules, the volume of
microprogram memory, the time of processing, the stoppage according to the given totality of criteria as a planning strategy) is carried out.

The process of optimal planning of systems of digital processing of information (DPI) [1] according to
multicriterial approach to the realization of the algorithms of the given class in the definite conditions comes down to
the minimization of the expenditure on its realization [2].

On the first stage[2] it is important to choose the elemental base - the chipset. In this way the universal
microprocessors with the X86 command system, or digital signal processors, progroamming logical integral systems
(PLIS), neuroprocessors Neuro Matrix, and multifunctional monocrystal computers with the built-in channels of input
and output of audio- and video information can be used. For example we can analyze the most suitable variant of
microprocessor kit Neuro Matrix [3].

Neuroprocessors Neuro Matrix NM6403 & NM6404 are the high-productive RISC processors consisting if
two main parts: 32-bit "nuclear" and 64-bit VECTOR co-processor for operation support. The latter processor
NM6404 can be combined with the former NM6403. Inside the crystal there are two identical interfaces for work with
outer memory of the different types, and two port for communication. Neuroprocessor NM6403 works with the
frequency of 40 MHz, and NM6404— 133 MHz. The base of the two neuroprocessors is the RISC — "nuclear”" with the
5-stage 32-bit conveyor with the use of 32- and 64-bit commands (usually consisted of two operations in one
command). The scheme has two 64-bit interfaces with SDRAM/SRAM/ DRAM /Flash ROM drvided memory. There
are 4 simultaneous accesses to inner memory. Besides, there is JTAG —combined mending interface. The ruling of
consuming power system stabilizes the system functioning in the whole. The one of the chief merits of the NM6403 u
NM6404 neuroprocessors is the VECTOR co-processor, which provides the functioning with the length of the vector
operands kand results from 1- to 64-bit.

On the second stage the program of single processor variant PR(j) by means of reflection is worked out:

w: AY W=PRY Vj=IN, )

On the third stage the possible structures Sy, are analyzed as a relation of the parallelity of the carrying out
sub-programs R;;,Riz :Ri1 Sy Riz; Rit,Riz € PRY simultaneously on the different processor modules i; and i, multi-
microprocessor (mMP) system. Then the task of the research comes down to the definition of the S multitude:

SweS; w=1,w; 3S,: PRY S, = (R}; Vi=L,I; Vj=1,N. (3)

To perform it there three variants of the realization multiprocessor duty on the any of the two outer tyres in
the spoken neuroprocessors. With it, the arbitration for access to common memory of the two switched-in processors
is carried out without the use of outer controller. The example of the configuration of the first type is characterized
with the fact that the memory access (MEMORY BANKI1, MEMORY BANK?) is carried by the one processor NP1
or NP2 in the given moment of time.

The example of the configuration of the second type differs from the first type, because each processor has
its own memory bank which is not available for another one. MEMORY BANK3 is common for the NP1 and NP2,
which carry out it in turn through the buffers BUFFER1 u BUFFER?2.

The example of the third type configuration is characterized with the fact that each processor has its own
memory bank, and there is a possibility for each processor to address the strange bank through the BUFFER buffer.

In the suggested processors the data consists of the whole numbers packed into 64-bit blocks in the word
forms of the variable length from 1- to 64-bit each. These schemes provide support of vector-matrix and matrix-matrix
operations, the reloading of the coefficient matrix is performed during 16 steps. Said above allows to realize the

-4-
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conveyor processing and in common case, conveyor- vector processing with the three different configurations of the
connecting processors.

The merits of the suggested means of the computer telephony are: a) the vide use of it with the settling many
problems from DPS systems to the video image processing, b) the possibility of emulation of the neuron webs and
carrying out the vector-matrix calculations for the realization of the complicated conveyor-vector and vector-conveyor
multi microprocessor systems [4] as an elemental base of the multiprocessor super-computers.
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