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Hocunixennss 00’ekTiB CKIagHUX iepapxiuHo-mepexeBux cucrem (CIMC) [1]
noTpeOye TMONEepeHOT0 ONPAIIOBAHHS BEIMKUX MacuBiB nanuX. Lli nani 3a3Buyai
HaJIXOJATh MOCTIHHO, TOMy iX OOpoOKa IOBHHHa BHKOHYBaTUCh Yy PEXHMI
peanbHOro yacy. st IbOTO BUKOPHCTOBYETHCS Tpouenypa nudposoi ¢inbrparii
JAaHUX Ta MapalielibHe NPOrpaMyBaHHs, sKe 3a0e3redye HeoOXiIHY IMIBHAKOAII0
00UHCIIEHb.

Y [2] HaBemeHo JesiKi TapayieNibHI alrOPUTMU BUKOHAHHS LM(POBOI
¢inpTpanii Ha GaraTtosIepHUX KOMII'IOTE€pax, 30KpeMa 3 BHKOPHUCTaHHSIM METOY
mipamin Ui posmapajientoBaHHs 1ukiiB. IIporte, 3rizHO 1bOro Merony, B napa-
JCMBPHUX TiUTKaX 3IACHIOITHCS ayOitoBaHHS oOumcieHb. ToMy B OIHOMY 3
3aIIpOIIOHOBAHUX AJITOPUTMIB 3pO0JICHO cHpoOy YCYHEHHS Takux ayOioBaHb. Y
[3] mpoBeneHo anami3 peaiizauii JesIKMX MapajeibHUX alrOpUTMIB (iuIbTpaii.
Taxox, y [4] 3ailicHeHO HOPIBHSAHHS peaii3auii Ha KOMIT'IOTepax 3i CHUILHOIO Ta
PO3MOIiICHOO TaM ATTHO [5].

Byno mokpamieHo mporpaMHy peanizauilo anroputmiB Qinprparii, a cama
nporpama po3ramioBaHa Ha BeO-cepsici GitHub [6]. Ha BigmiHy Bin BuIe3raiaHux
pe3ynbTatiB, Hajgami Uil NPOBENCHHS OOYMCIICHb BHKOPHCTOBYBAaBCs OaraTo-
saepHuil komm’torep 3 npouecopoM AMD Ryzen 9 7950X (16 oOumcnroBampHIX
sep, 32 MOTOKH).

VYHacIiIoK MPOBEJCHNX YHCEIbHUX EKCIIEPUMEHTIB OyJIO OJepKaHO peaybHe
NPUCKOPEHHST aJITOPUTMIB 3 JyONOBaHHAMHU OOuMcieHb Ta Oe3 HMX. BianosimHi
pe3yNbTaTH NPUCKOPEHHS 3 BUKOPUCTAHHSIM CIUIBHOI mam’siTi ckiagaoTs 12,78 Ta
14,63 pazis, a poznozinenoi — 16,16 Ta 16,59 pazis. OtpumaHi pe3yJIbTaTH MOXYTh
BUKOPHCTOBYBATUCS Ul aHATi3y Ta ONTHMI3allii MapajieibHUX ajJrOPUTMIB pO3-
B’sI3aHHs aJITOPUTMIYHO CKJIQJHMX 3a]ay, 30KpeMa jpociipkeHHst 00’exrie CIMC.
PeanizoBani anropurmu ¢inbTpanii MOXyTh BHKOPHUCTOBYBATHChH JUIS ITIOTEpE.-
HBOTO OIPALIOBaHHS BEJIMKUX MAacHBIB JaHHUX B PEXKUMI PEabHOTO Yacy.

http://www.iapmm.lviv.ua/chyt2026
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SOFTWARE IMPLEMENTATION OF SOME PARALLEL DIGITAL
FILTERING ALGORITHMS ON A MULTI-CORE COMPUTER

Research on complex hierarchical-network systems requires previous processing of large
data sets. Since such data are typically generated continuously, their processing must be
performed in real time. For this purpose, digital filtering and parallel programming are
used. The analyzed parallel algorithms are based on the pyramid method for loop
parallelization and on elimination of redundant computations. The algorithms were
implemented and tested on a multicore AMD Ryzen 9 7950X computer. Experiments showed
speedups of 12.78 and 14.63 (shared memory) and 16.16 and 16.59 (distributed memory).
The results can be used in analysis and optimization of parallel algorithms for solving
algorithmically complex problems. The implemented filtering algorithms can be used for
preprocessing large data sets in real time.
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