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Mooenuposanue 6 HayuHbIX UCCIEO0BAHUAX

OIITUMM3ALUA BBIYMCIIEHUS OBPATHOI'O BII®
HA MHOT'OAAEPHOM INPOLECCOPE

A.I'. Yepemnos, B.C.Aepamuyk
(2. Tomcx, Tomckuit nonumexunuyeckutl Yuueepcumem)

OPTIMIZATION COMPUTATION OF THE INVERSE FFT
ON MULTICORE PROSESSORS

A.G. Cheremnov, V.S. Avramchuk
(s. Tomsk, Tomsk Polytechnic University)

The article describes the method of calculating the inverse FFT N-point sequence with a N-
point complex FFT, also the implementation of similar approach for computing on multi-core
computing architecture. The main quality parameters of similar organization such as speedup and
efficiency of computing resources were analyzed.

B Hacrosmee BpeMsi KOPpENSIIMOHHBIM aHAIU3 HAaXOAUT UIMPOKOE IMPUMEHEHUE B
CIIEYIOIMUX 00NACTsIX HAYKU M TEXHUKH: T'€O0JOTHs, OMOJOTHUs, aKyCTHKa, YHEpreTuka, (Gusuka u
MHOTUX Apyrux. Heo0xoaumMocTs Ucosb30BaHus 3P PEKTUBHBIX CIIOCOOOB BBIUMCIEHUS OBICTPOTO
npeobpazoBanus Dypre (BIID) u obparHoro ObicTporo mnpeoOpazoBanus Dypre (OBIID)
BO3HHUKAET TOTJa, KOTJa UMEIOTCSl TpeOoBaHUsI Ha 00pabOTKy OOJIBIIMX MAacCCHUBOB JIAHHBIX, UM HA
paboTy B pexxnuMme, OJIM3KOM K PeXHUMY peallbHOro BpeMmeHu [1].

B Hamm 1HU CylmecTBYIOT pas3iuuHble anropuTMbl BbluMcieHuss BIID. Cpenu Hux
BbIensieTcs anropuT™ Kynu-Thioku, KOTOpHIi ABIseTCs Hanbosiee MPOCThIM B peaTU3aIiK U JIETKO
noga€Tcs pacnapauieTuBanuio [2, 3]. MUHUMH3AIMs BEIYUCIUTEIBHBIX OTIEPAIMI JOCTUTAETCS 3a
cuéT pa3OMeHMsI HICXOJHOM aHAM3UPYEMOH MOCIeI0BaTeIbHOCTH Ha JiBe Oosiee KOPOTKUX (pHc. 1),
YTO COKpaIllaeT KOJIMYECTBO Oomneparuil B ABa pasa [4]. OTMeTuM, 4To pazdueHne mpoaonKaeTcs 10
TeX MOp, OKA KOJIMYECTBO UCXOAHBIX OTYETOB HE CTAHET PABHBIM JIBA.
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Puc. 1. PazOuenue n oobequHeHue nocienoBareabHocTy mpu N=8
Cxema apdextuHoro BerunciaeHuss ObII® uepes BII® npuBenena Ha pucyHke 2.
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Xre Mpamoe
Xim BNo

Puc. 2, Cxema s¢dexruBnoro Beruucienuss ObIID

I'ne Xre, Yre — nelicTBUTEIbHBIE YaCTU BXOJHBIX M BBIXOJHBIX CUTHAJIOB COOTBETCTBEHHO,
Xim, Yim — MHAMBIE YacTH.

B cnyuae mpencrtaBieHHs JEHCTBUTENBHBIX M MHUMBIX YacTe€dl CHUTHAJIOB B OTJIEIbHBIX
MaccuBax ornepanus BeruucieHus OBII® moxeTr ObITh cBelneHa K omepanuu BbruuciaeHus bIID
IIyTEM IIEPECTAHOBKHU yKa3aTeJIed Ha Hadajlo 3TUX MaCCUBOB, IOBTOPHOM IIEPECTAHOBKHU YKa3aTeJeu
nocie BeruucieHus: bII® u nanpHelmei Hopmaau3anuei curaaia mo Beauuuse N.

B xauectBe cpeabl peanuszanun anroputmoB BII® Obuia ucnonszoBana Microsoft Visual
Studio 2012 Proffessional, a kpoccruiarpopmennas Oubnmmoreka Intel TBB kak wHCTpyMeHT
napajuieIbHON pa3paboTKH.

Meton o0xoga peKypcHMH B IIMPUHY HCIOJB30BaH [UIsl pealu3aliil MapajieIbHOTO
BbruuciieHust BII®. B skcrepuMeHTanbHBIX BBIYMCICHUSX pa3Mep BBIOOPKH KOMIUIEKCHOU
[IOCJIEI0BATEIbHOCTH  BapbupoBaics oT & npo 131072  orcu€roB. OKCHepUMEHTAIbHbIE
WCCIIeIOBAaHMsI TIPOBECHBI Ha Tpex mporeccopax ¢upmsl Intel: Core 2 Quad 6700, Xeon® 5160,
Core i5-750. IIpousseneno 1000 Bpemennbix 3amepoB 1000 mpeobpaszosanuii OBII®D, paccuntan
JIOBEPHUTEIBHBIN HHTEPBAJ IO KaX10i BBIOOpKE ¢ K03 duumenrom nosepus 0,95. DdhdexkTuBHOCTH
pEaTM30BaHHBIX AITOPUTMOB OLICHEHA M0 CIIEAYIOIIUM mapameTpam [5] S,=T,/T,, E, = (Sp / p)-lOO%

, rne Sp — yckopenue, Ey, — apdexruBnocts, Ty 1 T1 — BpeMs BBINOIHEHUS MapajlIeIbHOIO U

MOCJIEI0OBATCIBHBIX KOJAOB, ) — KOJJMYECTBO BBIYMCIIMTCIILHBIX SICP.
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Puc. 3 a) 3aBucUMOCTb YCKOpEHHS OT pa3mepa BHIOOPKH;
0) 3aBUCUMOCTh 3(PEKTUBHOCTH HUCIIOJIb30BAHUS BHIYMCIUTENBHBIX PECYPCOB OT
pa3mepa BBIOOPKH.
PeanuzoBannsiii anroput OBII® B nieoM 001a1aeT XOPOLUIMME MMOKa3aTeNsIMU KayecTBa U
MOJKET OBITh MCIIOJIb30BaH B KauyecTBE OA30BOr0 MPH pacyeTe YaCTOTHO-BPEMEHHBIX
KOPPEISIUOHHBIX QYHKIUI [6, 7].
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THE MODELLING OF GLOW DISCHARGE IN A HOLLOW CATHODE

Nguyen Bao Hung
(Tomsk, National Research Tomsk Polytechnic University)

This article discusses the modeling of low-temperature glow discharge generated plasma
with a large area hollow cathode, both in a self-sustained mode and additional electron injection
mode. The results of theoretical and numerical investigations of the discharge characteristics agree
with experiments.

Introduction

Application of vacuum plasma technology for efficient ion cleaning and surface
modification of large objects is based on obtaining low-temperature plasma generated by a glow
discharge [1]. In this case, electron emission is a result of cathode bombardment by the ions formed
in the discharge plasma [2-3]. If the electron energy relaxation length (A = NA) is larger than the
effective width a = 4V/S,, then electrostatic trap effect appears. The discharge differs from the usual
glow discharge, and the ionization rate by fast electrons is much higher than the ionization rate by
plasma electrons [3]; A — electron ionization range, N — the average number of unbound electrons
produced on the way of a fast electron, V and S, — volume and surface area of a hollow cathode.

The modeling of a low-pressure gas discharge in a hollow cathode

We consider a gas discharge inside a cylindrical cathode cavity with length D and diameter
D. Anode (in the form of two tubes with a total area S,) is located in the cathode sidewall (figure 1).
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