RN R OB R &% Vol.11 No.4
2016 4 8 H CAAI Transactions on Intelligent Systems Aug. 2016

DOI ; 10.11992/tis.201606002
I £& t R 4k ; htp : //www.enki.net/kems/ detail /23.1538.TP.20160808.0830.012. html

BEHLFF 51 B9 #h 5e 48 M fL 4L BF 32

W dAh! AT AR? Bin et
(1. AR RFR A3 L B4 2141215 2. w)l Kiod BRI A RN S W R AR 610041; 3. ind X3,
L FA) 2141225 4B KT A RR D M EA AT, iIL o 4 214122)

i E IUTEILRGE A L MR T oL 5, BESLHAI A LS G015 0 Z 50 )% 9 B BERLPE #4743
Briv, 3 E E RS R A T REHLE R AL, F 5e A Sk e — AR I, A SO 7S 4 43 AT S A
AR e 4 D DR T T R R — o ) PR SRk ARSI R R CPU R — IR AL A LUHRE B m Tl 4
18 MG G AE— DAL EE R AL B AR RIS SR ORI GE T B i TH R B 72 sk S N S8 2N R
BT, AT NS (9 45 SR R B DL ARSI T DAAEAS D s A A s B 4 9.5 £ A2

KRR ZIuF A FENUT N ; BEALECR A= 4% ; AL T 5 Fh 5Ol ; 25659580 s ROR AT s AR 58 2 N30 R £
FESES: TPIS XEEREM A XEHS:1673-4785(2016)04-0513-06

5| A& G ME, AR, B L. BALFFIMNINERURLUHAR[I]. SEREFMR, 2016, 11(4) : 513-518.
FE X 5| F#&3: YANG Xianwei, KANG Hongjuan, LIAO Zuhua. Study on optimization of poker test random sequences[ J]. CAAI
Transactions on Intelligent Systems, 2016, 11(4) : 513-518.

Study on optimization of poker test random sequences

YANG Xianwei' , KANG Hongjuan®, LIAO Zuhua®*

(1. Department of Fundamental Courses, Wuxi Institute of Technology, Wuxi 214121, China; 2. Sichuan Changhong Electric Co.,
Ltd., Chengdu 610041, China; 3.School of Science, Jangnan University, Wuxi 214122, China; 4.Institute of Intelligence System
&Network Computing, Jiangnan University, Wuxi 214122, China)

Abstract; The security of modern computer systems depends on binary random sequences, such as cipher algo-
rithms keys, RSA algorithm prime numbers, the digital signature system, the identity authentication system, etc.
Randomness tests analyze and test the randomness of sequences, using probability and statistics. The Chinese Na-
tional Cryptography Administration has released national randomness test specifications and the Poker test is one of
these. This paper analyzed the reasons for the low efficiency of the Poker test, then proposes a fast implementation
algorithm. This new algorithm deals with bytes by making full use of CPU word length, integrates the detection
process, and reduces some unnecessary operations under the conditions when m equals 4 and 8. At the same time,
the method reduces and optimizes the computation and assessment of statistical quantity, avoiding computation of
incomplete gamma functions. The results show that the efficiency of the new algorithm increases 9.5 fold.

Keywords: binary sequence ; random sequence; pseudorandom bit generator; randomness test; poker test; encryp-

tion algorithms; efficiency analysis; incomplete gamma functions.
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int poker_test(BYTE * p_u8, int n )

{
double v;

BYTE * p_bound = p_u8 +n/ 8, d;
u32 c4[16] = {0}, c8[256] = {0}

while( p_u8 < p_bound )

%

d = = p_u8++;

c8[ d J++;

c4l d>4 J++;

c4] d & Oxf |++;

%

//m = 8 WTE S

v = poker_get_statistics(8, n, c8);
if(v >= POKER_BOUND_M_38)

{

return —8;

%

//m = 4 BTSSR

v = poker_get_statistics(4, n, c4);
if(v >= POKER_BOUND_M_4)

{

return —4;

%

return 1;

%
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// m RNBE p_ctr NF RIS

double poker_get_statistics (int m, int n, u32 *

p_ctr)

{

int i, blk_sz, pow_m;

double blk_sz_inv, sum;

sum = 0.0;

pow_m = | << m;

blk_sz = n/ m;

blk_sz_inv = 1.0 / blk_sz;
for( i = 0; 1 < pow_m; i++ )

{

sum += p_ctr[i] * p_ctr[i] * blk_sz_inv;

%

return ( sum * pow_m ) — blk_sz;

%
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