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PE®EPAT

Humomuass paborta: 74 crpanunel, 48 pucyHKOB, 3 TaOmuimel, 18
MCIIOJIb30BaHHBIX HICTOUHUKOB, 2 MPUIIOKEHUS.

TEHEPATOP [ICEBJIOXAOTHUYECKOM YUCJIOBOU
[TOCJIEJOBATEJIbBHOCTU C NCIIOJIB30BAHUEM
TEXHOJIOTMU CUDA

Ob6vekm uccredosanusi - TEHEPATOP YHUCIOBOM MOCIEI0BATEIBHOCTH.

Llenv pabomwr - pazpaboTka TeHepaTopa ICEBIOXA0THYECKONH YHCIOBOM
MOCJIEI0BATEILHOCTH Ha OCHOBE MoJiesid JIopeHIia ¢ UCTIOJIb30BaHUEM TEXHOJIOTHH
CUDA, a Taxxe ucciieIoBaHUE XapaKTePHUCTUK pa3pabOTaHHOTO IeHepaTopa:

e XapakTep reHEepUPYEeMOM IMOCIIeI0BaTeIbHOCTH;
e UyBCTBUTEIHHOCTH K HaYaJIbHBIM YCIIOBHUSIM;
e DBBICTPOJEUCTBUE;

Memoowl uccnedosanus - KOMIBIOTEPHOE MOJICTUPOBAHHKE.

B pabore npousBeneHa pa3paboTka M HCCIEIOBaHHUE MCEBIOXA0TUYECKOTO
reHeparopa 4YHCJIOBOW TOCHenoBaTeIbHOCTH. B Xome wuccienoBanuii  ObLIO
YCTaHOBJICHO, 4YTO TM€pUOJ TeHepaTopa coctaBisier ot -2147483648.0 no
2147483647.0. D10 CBSI3aHO C TE€M, YTO JJIsl TEHEPALMH YHCEI UCIIOIb3YETCs THUIL
JAHHBIX C TUIABAOIICH 3amaTod M OJWHAPHON TOYHOCTBIO, YTO OOecreYrBacT
MaKCUMAaJIbHYIO MPOU3BOINTEILHOCTH TexHOMOrHH CUDA.

Pe3ynbTaThl CTaTHCTHYECKHMX TECTOB IMOKa3aldM, 4YTO TEHEepUpyemas
IIOCJIEI0OBATENBHOCTD SIBJISIETCS TICEBAOCITYYalHOM.

MHOXECTBO TE€HEpaTOpOB, 3aMyIIEHHBIX C Pa3HBIMU  HayaJlbHBIMH
yCIIOBUSIMH, 3(PHEKTUBHO MOKPHIBAIOT MPOCTPAHCTBO COCTOSTHUM.

[IpoBeneHHBIC AKCIIEPUMEHTHI MOKa3ajid, YTO TE€HEPaTOp UYYyBCTBUTENEH K
HAYaJIbHBIM YCIIOBUSAM, YTO SBISETCA OJHMM W3 TpeOOBaHUN XaOTUYHOCTHU
cucteMbl. B TO ke Bpems, OBUIO TOKa3aHO, 4YTO Yy pPEaM30BAHHOTO
MICEBIOXA0TUYECKOTO TeHEPATOPA OTCYTCTBYIOT HETOCTATKA XaOTHUECKOTO.

C mnomomsto TexHonorun CUDA  ynmamoch J0CTHYb JIECITHKPATHOTO
BBIUTPHIIIA B MPOU3BOUTEIHHOCTH TIPH M (PpoBaHun (PaityiioB 00IbIIOTO 00BEMA.

Takum 00pa3om OBUIO JOKA3aHO COOTBETCTBUE T€HEPATOPOM TPEeOOBAHMIA,
KOTOPBIE TPEIBSABISIOTCS K TOTOKOBBIM T'€HEPATOpPaM TICEBIOCTyYaliHO YHCIOBOM
MOCJIEIOBATEIHLHOCTH.



PODEPAT

HermmomHass mpama: 74 craponki, 48 wmamonkay, 3 Tabminb, 18
BBIKapPACTaHHBIX KPBIHIILL, 2 TafaTkKa.

I'EHEPATAP TICEVJIAXAATBIUYHAS JIIKABAM
[MACJIIAIOYHACHI 3 BEBIKAPBICTAHHEM TOXHAJIOT'TI CUDA

A6’ ’exm OdacnsidasamnHs - TeHepaTap JiKBal MacisI0yHaCIII.

Mbma - pacnipaiioyka reHepartap rnceypaxaarblyHai JTikaBai maciasaoyHacIl
Ha acHoBe Mamdil JlopaHma 3 BeikapbeicTaHHeM TaxHajorii CUDA, a Takcama
JacJICIBAHHE XapaKTapbICTBIK paclpaliaBaHara reieparapa:
1. Xapakrtap reHepaBaHaii nmacisiJoyHaclii;
2. An4yBalIbHACIIb J1a TAYaTKOBBIX YMOY;
3. XyTKaj3enHaclipb,

Memaovwl 0acnedasanus - KamiyTapHae MaJdJIsiBAHHE.

Y  mpanpl mpaBeA3eHa pacmpaioyka 1 IceynaxaaTbluHara TeHepaTapa
nikaBail macnsigoyHacii. [lag yac gacnenBanHsy ObUIO, IITO MEPBIsT TEHEpATOpa
ckiamaenmna Y mnpamexky an -2 147 483 648.0 ma 2 147 483 647.0. I'ara
TIYyMAaubIIIa ThIM, IITO JIJIi T€HEpallbll JIKAY BBIKAPHICTOYBACIIa HElRJIaJiKaBbl
THINl JaJ3€HBIX 3 aJ3iHapHail JakjagHACIIo, IITO 3a0scredBac MaKCIMaJIbHYIO
npaaykibiiHacp TaxHanorii CUDA.

BbIHIKI CTATBICTBIYHBIX TACTAY IMaKasali, IMITO TeHepaBaHas Macisg0yHACIb
3 syIisieniia nceyaaBbinagkoBai.

MHocTBa reHepaTpay, 3amylrd4aHHBIX 3 PO3HBIMI IMAavyaTKOBBIMI YMOBaMi,
7 eKThIYHA TaKPBIBAIOLb MPACTOPY CTaHAY.

[IpaBen3enbiss SKCHEPBHIMEHTHI TMaKas3ii, IITO TeHepaTap aadyBajbHBI Ja
Ma4yaTKOBBIM yMOBaM, IITO 3'synselniia agHbIM 3 TaTpaOaBaHHSIY XaaThIYHACII
cicTAMBI. Y TOM Ka yac, ObUIO MakKaszaHa, IITO ¥ prajli3aBaHara IceyaaxaaTbluHara
reHeparapa aJICyTHILAIIb HEeaXOMbl XaaThlUHara.

3 namamorait ToxHaiorii CUDA §ynanocs nacsarHynb A3ecsiiikpaTHara
BBIUTPHINTY ¥ MpaayKIbIMHACII TPHI mblpaBanHi (aitnay Bsikara ab'émy.

Takim ubiHaM OblIa JaKazaHa ajnaBeIHACIIb TeHepaTapaM narpabaBaHHSY,
AKis Tpaa'sSyssdioIa Ja TaTOKaBbIX TeHepaTapay ICeyIaBhIaaKoBail JiKaBan
NacsA0YVHACIII.



ABSTRACT

Thesis: 74 pages, 48 figures, 3 tables, 18 sources, 2 applications.

GENERATOR OF PSEUDOCHOTIC NUMERICAL SEQUENCE
USING CUDA TECHNOLOGY

The object of research - numerical sequence generator.

Objective - Development of a pseudochaotic number sequence generator
based on the Lorenz model using CUDA technology, and the study of the
developed generator characteristics:

1. Nature of the generated sequence;

2. Sensitivity to initial conditions;

3. Performance;

The methods - Computer simulation.

In the work, a pseudo-chaotic generator of the numerical sequence was
developed and studied. During the research it was found that the period of the
generator is from -2 147 483 648.0 to 2 147 483 647.0. This is due to the fact that a
floating point with single precision data type is used to generate numbers, which
ensures the maximum performance of CUDA technology.

The results of statistical tests show that the generated sequence is
pseudorandom.

A number of generators started with different initial conditions effectively
cover the state space.

The conducted experiments have showed that the generator is sensitive to
the initial conditions, which is one of the requirements of the chaotic system. At
the same time, it was shown that the realized pseudochaotic generator does not
have such disadvantages, that chaotic one has.

It is possible to achieve a tenfold gain in performance when encrypting large
files using CUDA technology.

Thus, it was proved that the generator meets the requirements that are
imposed on the stream pseudorandom number sequence generators.



