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1. Metonu Ta iHopmatifiHa TEXHOJIOTiSI MPUCKOPEHOTO OOYUCIIEHHS BeJIUKUX JAaHUX [IJISI CUCTEM PO3IOIiIeHOl
06po6ku iHpopMaliii

2. Methods and information technology of accelerated calculation of big data for distributed information
processing systems

Pedepar:

1. Incepralist npucBsYeHa AOCIiIPKEHHIO aKTyaJIbHUX [IPO6JIeM IIPUCKOPEHHSI 00YMCIIeHb BEJIMKUX IaHUX B
cHACTeMax PO3MOo/iIeHOi 00poOKM iHPopMaliii 32 paxyHOK po3pOoOKU METO/IiB IPUCKOPEHHS BUKOHAHHS 6a30BUX
omnepalliyl 3 ypaxyBaHHSIM OCOOJIMBOCTEN i BIACTUBOCTEN CyYaCHUX 00YMCIIIOBAJIbHUX MJ1aTHOPM Ta 3MEHIIEHHS
CKJIaTHOCTIi peasidalii mpy yMOBi BUCOKOI IIBUAKOCTI 1 BEJIMKOro 06'€My BXiZTHOTO [TOTOKY JaHUX. Briepiue
3aIPOIIOHOBAHO YIOCKOHAJTIEHUI MeTO, OGHOBUMIPHOTrO Kackafly peasisalii o6uncieHHs 6a30BUX onepaliiil
00pOOKH [aHUX, IKUH, HA BiAMiHY BiJl HAsSIBHUX, BUKOPUCTOBY€E KOHCTPYKTHABHI MOAYJIi 3 HACKPI3HUM IIEPEHOCOM.
BusHaveHo, 10 yI0CKOHAJIEHHSI METOy 3abe3ledye 3MEeHIIEHHs allapaTHUX BUTPAT B cepegHboMy Ha 10%

IIOPiBHSIHO 3 iICHYIOUMM 06a30BUM METOAOM. 3alIpOIIOHOBAHO MOJUPIKaLLil0 yIOCKOHATIEHOI'O METOLY



OHOBUMIPHOTrO Kackaay peasnizanii mpouenypu o64ucieHHs 6a30BUX olepaliii 00po6KY aHuX, SIKWi, Ha BiTMiHY
Bif] paHillle 3alIpONIOHOBAHOT0, BUKOPUCTOBYE KOHCTPYKTUBHI MOZYJIi HEPETYJIIPHOTO TUILY. BCTaHOBJIEHO, 1O
Mogu@ikaliio MEeToLy MOXKHA 3aCTOCOBYBATH [1JIs1 BMEHIIIEHHS OOUNCIII0BAJIbHOI CKJIaHOCTI Y pa3i He KpUTUYHOCTI
BMMOT JJ0 PETryJISIPHOCTI CTPYKTYypU 064MCII0Bada. BukopucTtaHHs MOAU(pIiKOBAaHOTO METOAY [03BOJISIE€ 3MEHIIUTU
BUTPATU OOUYMCIIIOBAJILHUX PECYPCiB 6iblie HiXK Ha 50%, B 3aJ1€5KHOCTI Bill pO3PSIHOCTI, IOPiBHSHO 3 iCHYIOYUM
6a30BuUM MeTonoM. OTpHUMAaB [IOAAbIINI PO3BUTOK METO L IPUCKOPEHHS O0YMCIIEHHDb OIlepalliil 3a MOAyJIeM J1JIsl
quceJl BEJIMKOI pO3PSAHOCTI, KU, Ha BiAMiHY Bif| BilOMUX, BAUKOPUCTOBYE JIAHIIIOTY TPYIIOBOrO [IEPEHOCY, 110
D03BOJISI€ MiIBUIIUTY IIBUAKICTh BUKOHAHHS ONepaliil y 8 pasiB NOPIBHSIHO 3 peasidalielo 6a30BUM METOIOM.
Po3pobseHo Mozesb 009MCIOBAIbHUX CTPYKTYP [1J11 BUKOHAHHS Ollepalliil 3a BMiHHUM ITPOCTUM MOJyJIeM Hafl
YlCJIaMU BEJIMKOI pO3PSIAHOCTI, SIKa Ha BiJMiHY Bifi BilOMUX, J03BOJIsSlE KOHCTPYIOBAHHS HEOOXiAHMX KOMOiHaLil
BMKOHABYUX IIPUCTPOIB 7151 BAKOHAHHS OJHOTUNHUX apU(PMETUYHUX iHCTPYKLIN 32 MOAYJIEM Hal, YMCJIAMU BEJIUKO]
PO3PSAIHOCTI. 3aIIPOTIOHOBAHO 3ANITOBAHUN aJIFOPUTM OGUKCIIEHHS Omepaliii MHOKEeHHS Ta IiHEeCeHHs 10
OJJHOBUMIpPHOTr0 Kackafy. 3alipolIOHOBAHA afjanTallisl 03BOJisg€ 3MEHIIUTY Yac OOUMCIIEHHS 32 PaXyHOK
BUKOPUCTaHHS MEHO] KiJIbLKOCTi 06YMCII0BAJIbHO BUTPATHUX OIEpalliil TpY MeBHUX HabOpax BXiTHUX TaHUX.
Po3pobseHna indpopMaliiliHa TeXHOJIOTisI 00UKCIIeHHS BEJIMKUX AHUX, SIKa, Ha BiMiHY Bil icHyI04MX, 6a3yeTbCs Ha
3aIIPOIIOHOBAHOMY METOJi 004YMCIIeHb 32 MOIYJIEM Ta 3a0e3Ieuye IPUCKOPEHHS BUKOHAHHS 004U CIII0BAIbHUX
npouenyp. Kio4osi cioBa: ckiagHiCTh peanisalii, 004MCIII0BaIHI 3ac001, ITOPUTMU KOJYBaHHS / IE€KOAyBaHHH,
HACKPi3HUI IIEPEHOC, YMCJIIa BEJIMKOI PO3PSIHOCTI, MOZeJIb OOUNCIIIOBAJIbHUX CTPYKTYP, aialnTallis, CKiH4eHHi 1o,

IIPOOYKTUBHICTB.

2. The dissertation is devoted to research of actual problems of acceleration of calculations of big data in systems
of distributed information processing by development of methods of acceleration of performance of basic
operations taking into account features and properties of modern computing platforms and reduction of
complexity of realization at high speed and big volume of an input data stream. For the first time, an improved
method of one-dimensional cascade of calculation of basic data processing operations is proposed, which, in
contrast to the existing ones, uses constructive modules with end-to-end transfer. It is determined that the
improvement of the method provides a reduction in hardware costs by an average of 10% compared to the existing
basic method. A modification of the improved method of one-dimensional cascade implementation of the
procedure for calculating basic data processing operations, which, in contrast to the previously proposed, uses
structural modules of irregular type, is proposed. It is established that the modification of the method can be used
to reduce the computational complexity in the case of non-critical requirements for the regularity of the computer
structure. The use of a modified method reduces the cost of computing resources by more than 50%, depending
on the bit rate, compared to the existing basic method. The method of accelerating the calculations of operations
modulo for large numbers, which, in contrast to the known ones, uses group transfer chains, which allows to
increase the speed of operations by 8 times compared to the implementation of the basic method. A model of
computational structures for performing operations on a variable simple module over large-digit numbers has
been developed, which, unlike the known ones, allows constructing the necessary combinations of actuators to
perform the same type of arithmetic instructions modulo over large-digit numbers. An adapted algorithm for
calculating the operation of multiplication and exponentiation modulo taking into account the peculiarities of its
construction by the previously proposed method of one-dimensional cascade is proposed. The proposed
adaptation allows to reduce the computation time by using a variable number of computationally costly operations
for certain sets of input data. The information technology of calculation of big data which, unlike existing, is based
on the offered method of calculations on the module and provides acceleration of performance of computational
procedures is developed. Keywords: implementation complexity, computing means, encoding / decoding
algorithms, through transfer, high-bit numbers, model of computing structures, adaptation, finite fields,
productivity.
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