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Anomauyin—IIpoBeneHo amnais icHyl0uUnX nakeTiB
CTATHCTUYHHUX J0CITiIZKeHb, BH3HAYEHO iX IepeBard Ta HeXOoMiKH.
TTonano pesyabTaTH OOCTiKeHHST mocaigoBHOCTI
IICeBIOBHIIAIKOBHX 4Hces, iKka cdopMoBaHa MeroaoM ["axya Ha
OCHOBi UMKJIYHHX 3CYBiB, [IPOBEIEHOr0 32 JONOMOrOI0 NAKETY
RaBiGeTe.

Abstract—Analysis of existing packages statistical studies are
done, their advantages and disadvantages are listed. Results of
research on the package RaBiGeTe sequence of random
numbers, which is formed by Galois through cyclic shifts, are
submitted.

Knrouosi cnosa—zenepamop sunaokosux vucen, RaBiGeTe

Keywords—random number generator, RaBiGeTe

I. Bcrvn

Mg peamizarii MeTony aHaJIoro-uUQpPOBOro
neperBoperdst  Monre-Kapino  HEoOXiJHO — 3aCTOCOBYBATH
TeHepaTopy BHIMAKOBHX 3HAYEHH OMOPHWX CHUTHAJIB, TIEpel
SAKAMH ~ CTaBIATHCA BHMOTM —TPOCTOTH  peanizauii  Ta
3a0e31eUCHHsT PIBHOMIPHOCTI PO3MO/ILIY TCHEPOBAHMX HUHCEL.
Came pIBHOMIPHICT pO3ITOJUIB BIDIMBAE HA TOYHICTH
MEepPEeTBOPEHHA JUIA  JAHOTO METOAY aHANOr-IH(pPOBOro
neperBopeHdsi. Ha OCHOBI  aHaji3y CKIQJHOCTI TEXHI4HOI
pearizanii MeToIiB TICEBJOBUIAIKOBOTO TeHEPYBAHHS K OIMH
i3 e()eKTHBHHX 3aIIPOIMIOHOBAHO METOX Ha 6a3i BUKOPUCTAHHAM
HE3BIJIHUX TOITHOMIB Hajx noseM ['amya [1]. 3ampornionoBammit
Crioci® TeHepyBaHHS TICEBIOBHIAIKOBUX uHces lajiya Ha
OCHOBI IMKIIYHHX 3CYBIB JIETKO peaNli3yeThcs IPOrpaMHO 1
amapatHo. [locrano mwTaHHS BW3HAYCHHS CTATUCTHIHHX
XapaKTEePUCTHK 32  JIOMOMOrOK)  TIOTY)KHOTO  TAKeTy

CTATUCTUYHMAX JOCITIJDKEHb, 110 J03BOJIMB OW OIIHATH SIKICTH
pO3MOiTy FeHepOBaHUX BKa3aHHAM METOJIOM MOCIiTOBHOCTEH
IICEB/IOBUIIAIKOBUX YMCEIL.

II. AHAJII3 ITPOI'PAM AJ11 CTATUCTUYHOI'O AHAIZY
BUINNAJKOBUX YUCEJ]

Ha cporomHimmHiii IeHb 3alIpoOOHOBAHO 0€3JiY METOHIB
TECTYBAHHS TICCBJIOBUIIAIKOBUX IOC/IIIOBHOCTEH. YMOBHO BCi
METOJM TECTYBAHHS T€HEPATOPIB BHITAJIKOBMX THCE MOXHA
pO3OUTMTM Ha TpU TPYOH: EBPUCTHYHI, Trpadiudi i
cratuctuyHi [2]. Jo eBpUCTHYHUX TECTIB HAJICKATH: NEPEBipKa
MIBMAKOCTI (POPMYBaHHS UmMCelN, TepeBipka Mepioay, TecT Ha
TOYHICTh BH3HAYEHHS IEAKUX KOHCTaHT MerogoM MoHTe-
Kapio, mepesipka Ha kpumroctiiikicts. ['padiuni Tectn
(aBTOKOpensNiiiHa dynxuis, CMEKTPATEHUN TecT,
PIBHOMIpHICTS po3mOmiNy uHcel 1 iH.) BiZoOpaxkaioTh
pesyabratd y  Burasgi  ricrorpam i rpadikie, 10
XapaKTepu3yloTh BJIACTUBOCTI JIOCIIHKYBAHOI TIOCHIJOBHOCTI,
ajle He JalOTh KiIbKICHOI OMiHKH. JImg BCTaHOBJICHHSA
YKUCEIIbHOI OLIHKM SIKOCTI ITOCIIIJIOBHOCTEH BUKOPUCTOBYIOTh
cratuctiaHi  Tecth.  CTaTMCTMYHI  TeCTW 3a  3BHYAN
00'€IHYIOTBCS B MaKeTH TeCTyBaHHA (cepel HHX MO)KHA
pujinnt Tecth DIEHARD, NIST STS, PractRand, testu0l,
RaBiGeTe ta in.) [3].

Cepen BimoMux cnmia Bim3Hauutu Tectd J.Kuyra, ams sxux
XapakTepHi HIBUJIKI ajropuTMu BUKOHAHHS ane
HEBW3HAYEHICTh y TPAKTYBAaHHI Pe3yIIbTATIB, 30KpeMa BIACYTHS
nporpamia peamizamia. Tectu DIEHARD € HaiGinbm
CTPOTUMHU 3 BiJIOMHMX, IIPOTE UL HUX HEMA JETabHOIO OINCY
TECTIB 1 METOAMKYU TPAKTYBAHHS IX PE3YNLTATIB, KpPIM TOrO
OlIbIICTL TECTIB € EeBPUCTHUYHUMM. Benukoi nomyaspHoCTi
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HaOys maxer cratmuaux TtectiB NIST STS, mpore BiH Mae
He3py4HHi U BUKOpHCTaHHA iHTepdeiic. IIpy BUKOpUCTAaHHI
uporpam PractRand i testu01 naiinerrie 3a Bce iHTEpIPETYBATH
BUCcHOBOK. PractRand i Dieharder, stk mpaBwito, Haiimpocritmi
JUIs aBTOMAaTH3allil TecTyBaHHA 3a JOIOMOrolo iHTepdeiicy
koMaH/IHOro psizika. PractRand i RaBiGeTe 6yiu eauHumu, 1o
3IIACHIOIOTh  MATPUMKY — 0araToroTOKOBOTO — TECTYBaHHSI.
RaBiGeTe i NIST STS o6unsa MaroTh HAOUHI iHTep(eHCH.

RaBiGeTe BpaxoByrOuM HEIOMIKM [ONCPEIAHIX TAKeTiB
CTATUCTUYHMX JOCIIDKEHb BKIFOUMIA B ceDe OCHOBHI TECTH
BKazaHHX MakeTiB [4]. [Iporpama BkItodae 24 TecTH, B CKIaj
sakux norpanunu Bubpani Tectu nakerie NIST DFT, Diehard,
tectn J[.Knyra, Maypepa Ta 10OZaTKOBI CTATHCTHUYHI TECTH.
KopucryBau Hatae qBiiiKOBHE (haiin 3 reHepOBaHUMU YHCIAMHK
Ta 3MIHIOE IAPAMETPU TCCTYBAHHS B 3aJCKHOCTI BiJ{ nOTpEO.
RaBiGeTe mae 3pyunmii intepdeiic Ta Hajae MOXKIMBOCTI
HAIALITYBAHHS [1APAMETPIB TECTYBaHHs, OTPUMAaHI Pe3ynbTaTh
[OJ/IAIOTHCS Y YMUCEIFHOMY Ta rpadiyHOMY BUIIIsL. 3a3HAUCHI
repeBard  Crajd MPUYHHOI BHOOPY JIAHOTO [MPOTPAMHOIO
OPOAYKTY Il CTATUYHOTO  aHai3y  IOCHiJOBHOCTEH
[ICCB/IOBUIIA/IKOBUX HHMCEIl, IO YTBOpEHi MerojoM lamya Ha
OCHOBI ITUKJTIYHWX 3CYBIB.

1II. PE3VJILTATU JOCIIJKEHHS TEHEPATOPA TAJIYA

IMporpama RaBiGeTe mictuTh wiicts 3axiajjok: Parameters
(ITapamerpu TectiB), Table (Tabnuist), Pearson (Ilipcon),
Graph (I'padix), Messages (IloBimomnenns), Preferences
(HanamryBaHHs).

e [lapamerpn CTOPiHKU: 3J{CHEHHS] HAJAIITYBAHHS
BUNIpOOYBaHb, a caMe BKJIIOYEHHS TECTIB, 3MiHa
nMapaMeTpiB TeCTyBaHHsA, OOBXKHHH IIOCJIiZOBHOCTI,
KIJIbKOCTI IIOCJIIOBHOCTEH JIJIs TECTYBAHHSI 1 T. 1,

e Tabnuig: moKasye  XiJ  BHKOHAHHS  TECTy i
BijjoOpakenHs uncnonx pesyneraris ("KC" — rtecr
Kommoroposa-CmipaoBa, "AD" - AHjepcoHa-
Jlapminra 1 "Bino" — Ginmomianeumit Tect. pvals:
KIJIBKICTh JIHCHUX p-3HaY€Hb. PV min: HaliMeHIIe p-
3HAYEHHS B PAAKY. PV Max: HAKOUIbIE P-3HAYECHHS B

PSIKY).
BiGeTe_MT 32 bits - v2.0.0 - Cnistiar a.
Test pvals KS AD Bino | pv min pvmax 1 2 3 4

ks[ ] 3s50.5911 08420

AD 355/0.5877 |0.8678

Bino 355/0.9927 |0.9969
1 AMLS 2 50/0.1078 |0.0105 |0.0125 |0.0021 |0.9861 |0.9770 |0.0811 0.9698 |0.3861
2 AMLS 4 50 0.0455 |0.1227 0.6638 (0.0219 0.9979 0.4434 0.1059 0.7661 |0.7146
3 AMLS & 500.2985 |0.2029 |0.8441 |9e-004 0.9083 0.2820 |0.2212 0.6482 |0.9083
4 AMLS 16 50 0.3390 |0.3472 |0.8599 |0.0089 0.9505 0.7429 0.8235 0.1530 |0.1686
5 AMLS 32 50 0.8384 |0.6531 0.8922 |0.0409 0.9467 0.2319 0.8060 0.9290 |0.4923
6 AMLS 64 50 0.5227 |0.7056 0.9927 |0.0277 0.9917 |0.5161 0.6557 0.4682 0.6053
7 AMLS 128 50/0.8882 |0.8755 |0.9995 |0.0074 |0.9706 0.0249 |0.2462 0.4510 |0.8908
8 BGdst 2 50/0.1423 |0.0859 |0.3155 |0.0024 |0.9950 |0.7139 0.0050 0.1947 |0.0024
9 BGdst 4 50 0.4030 |0.3672 0.6295 0.0805 0.9912 0.1993 0.7765 0.4544 |0.3010
10 BGdst 6 500.7139 |0.7362 0.9883 (0.0047 0.9988 0.2143 0.3637 0.5661 |0.8243

Puc. 1. Pe3aynbTar IpOXO/KEHHA TeCTiB Uil Merony [amya Ha OCHOBI
IIHKIIYHEX 3CYBiB

e [lipcon: naHi p-3HaueHs Tecty [lipcona xi-kBaapar.

e [padik: TIOJTAHHS Ha  rpadiky  po3mosimy
VIIOPSIZIKOBAHUX ~pP-3HAYEHb, OTPUMAHUX 3 KOXKHOIO
tecry; € i Touku (uist KS i gist AD) nis pesyabratis
tectiB 3 cropinku "Tabmuns" i "IMipcon". [l skicHoro
reHepaTopa BHIIAIKOBHX YHCEl TOYKH He TIOBHHHI OyTH

3aHAATO JAJIEKO BiJ YOPHOI «ileabHO» IiHii, TOOTO
Habmpkatuck g0 Hel. «YucmoBa  BimcTaHb»  Bil
iJicaIbHOI JIiHiT HaBeeHA B Bl YaCTUHI CTOPIHKH, JIe
y TaOnuWmi  MOJaHo  p-3HaYEeHHS  JUIT  JeSKhX
CTaTUCTHYHHUX TECTIB.

8 RaBiGeTe MT 32 bits = v2.0.0 - Cristian Teet o . MMV |- et

Statistical tests

KS AD ||
ks 0.93775
|AD | 0.58767 | 0.36779
|sL | 0.38717 | 0.83605
[cm | 0.43544 | 0.85675
sw | 0.36553 | 0.37828 |
[cc | 0.45989 | 0.56685
[av [0.39511 |0.49543 | ™

[ Prefs [Messagas[ Graph Ppearson [ Table [Parameters

- KS p-values
- AD p-values

0:24 Running time: 0:02:50.41 DONE.

Puc. 2. Posuopin p-3nauens jist merosy I'ayiia Ha OCHOBI LMKIIYHKMX 3CYBiB

o TloBigomiieHHs:  BijoOpaskeHHsT  Oyjib-SIKOrO  BUJIY
noBiomsieHHst  (iHQopmarliss Tpo  TIONepeKeHHs |
TIOMUIIKH).

e HanamTyBaHHs: OCHOBHI MapaMeTpiB BHOOPY TECTiB Ta
HOPSJIKY BiIOOpaXKEHHs PEe3yJIbTaTiB TECTYBaHHS.

BUCHOBKM

SIx moka3yloTh HaBeleHi B Ha pHc. 1 Ta puc. 2. pe3yiabTaTH,
3aMPOIIOHOBAHUI METO/1 HA OCHOBI IIMKJIIYHKUX 3CYBIB J03BOJISE
OTPUMATH TIOCHIIJIOBHOCTI TICEB/IOBHITAIKOBUX YHCEIN 3 JIOCHTH
BHCOKOIO CTaTHCTHYHOIO SAKICTIO PO3IOAUTY p-3Ha4YeHb 3a
pe3ynbraramu  tecryBaHHs RaBiGeTe 1 wmoxe Oyru
BUKOPUCTAHUIA JUIsS TIOOY/IOBH T'EHEpaTopa MCEBIOBUIIAIKOBUX
qucea CKJIaXi aHAIoro-IugpoBOro meperBoproBaya MoHTe-
Kapuo. IIpocrora peanizauii, HU3bKa BapTICTh BUIOTOBJICHHS
Ta OTPUMaHHI  PE3YNBTATH  CTATHYHOTO  JIOCII KCHHS
BH3HAYAIOTH IIEPCIIEKTUBY BUKOPUCTAHHSA 3aIllPOIIOHOBAHOIO
re’eparopa BUMaJKoBUX uuced Jyis metony Monte-Kapiio.
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