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On an Improved Summation Generator with 2-Bit Memory
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Abstract

Summation generator is a real adder generator with maximum period, near maximum linear
complexity and maximum order of correlation immunity. But this generator has been analyzed by a
correlation attack(a kind of known-plaintext attack), which confers carry bits from output sequences
of consecutive 0's or 1's. As methods of immunizing carry-output correlation, an immunized summation
generator which exclusively-ORed summation generator output with output of a stage of LFSR was
proposed. But the immunized generator reuses the output of LFSR by k-bit later and does not
garantees maximum period in special case. In this paper we proposed an improved summation

generator with 2-bit memory and analyzed it.
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AT o3le] AFH 5 A B LYY
ol AMTAl Ego] 1/2¢] BIAY 4w
22 HE)E FA £4 BV £ F
7}2 XOR¥ogr ZHHo=2XHE carry ¥4
obiel slzzlg #3% £ U=F 243
o} =3, FARR P47l LAl E AF
LFSR® £3¢ k W|E Alag 3 24 A4
A gak 4 A7) 28do] XOR 9]
25k, 2 DI 8 (e e v
E) £¥& XORAZ oz AR A7 2
719 = wehsigdc

=
o

Fa #d L7 4-29 AR
carry-38 AHAE E 4-10] Yepd upep 2
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a; b, Cir ¢ % A#A g
0 0 0 0 0 49 Jans
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0 1 1 1 0 Plc,,=27]=1/2
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S5 ojo} slu]. =& = LESRe] 5 27| d;=b,® (a;®b))d, ,=b;® (a; ® b)) [b, &
A7l € o d=0= AR s bi,(a;, ®b;_) @b, s(a;,a;_, ®a;_,b,
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T 29 B AL DA F
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F70e] LFSR @4 i 449 #47) At w7

L, L, Py LCy P LCse,
3 4 105 100 105 103
3 5 217 208 217 217
4 5 465 455 465 463

[;‘4"‘4 43] 2 HIE W2 E 7zt A
4 B AFFYE me

%kfd 12k7F "t

(Z9) A 244 vz} walsh transform Ik

< T3 oldmel Fon, mA & £

Axe] w=0000,9 w=1111,% A& }r

mﬁ‘l

Azl
FH3

A ZE woll 3t F(w)=07F HE=2 o
27 4Y 2028 T AAPI=E 3
X7} "o &9, Ael234 ot Hz ozt
AFHdsr m,=N-1=2-1=1¢]22
A7)l vz 48 2 vEE A9}
A3 249 12 AAHd s e,

B e

{E 4-4) walsh & Z1}

Agd EAZY 4D A Foldl HFE &
+4 AFE Brheslnz {9 Aelz =g

%2 (sampling) ¥ ¢4 Q9] local randomnes™&

AFstd e, 1 AHE o& F4-50] e
Rt Aoz ErHA &Fe ddt o)
48 A9 dadd A% Agse 22
stg e, o7l de] 4A Chi-square
testE AMg-3llvh Elx AAAE AAI)E
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$-2) 4F (significance level)2 &dukA 7kl
0.058 #13}9t}. Chi-square ¥ = FyEFH@
ol FHstg s, AF3EL Frequency test,”
Serial test,” Generalized serial test,' Poker
test” @ Autocorrelation test™E 2 £-3}¢c}.

A4 AE BAE Ase] e 247)
of 499 z7|718 AATL F oty 371
Ay 7)ol Hted o 160 B ER A7) R
trdE PAAz 22 day AEE
Azt Addg 27 (31", 3%), (63
65%t) @ (1279, 1319%) o2 FA% LFSR #
& ZE A A SolH

- dA AR 3 P(X)=X"+X'+1
(%7)ZF =random)
Q(X)=X13‘+X13+X2+Xl+1

(%7)3}F =random)

HS) WA FH ER Fide] B
AEATE o5 ofe) Ea59) R} oA
BE wle} o] he) mEdolEE
test, Serial test, Generalized serial test(t=3, 4, 5),

Frequency

Poker test(m=3,4,5), % Autocorrelation testE
7t 5% welegos SAHE FL
A& 7.

B
<

- odA A7 1 P(X) =X"+X%+1 44 2% v
(%7]%k=10101010...101)
Q(X) =X"+X" +1 At $od DA7E cany-2 Y2 AAFE
(2713 =11111111...111) o] 1/42 wj$ Z AHAL 77| dEo| =¥
S odA w2 P(X) = X%+X'+1 o d&¥ 07 m=x “1"o] veld # AFHA
(7)) = random) FA ojted s 5F 4 gl 7 EAY7)
Q(X) = X%+ XP+1  vlze-23 A43Eggo] 1/29 HAY w2
(27)%} = random) e A +E 279 £Yol XOR3l=2
(E 4-5) UHEM AZ ET
Az B 4> e
xTE xzE 2 xE 3
1) Frequency test 3.84 0.027 0.005 2.042
2) Serial test 5.99 1.390 0.023 2.233
3) Generalized t-serial test
=3 9.48 6.919 1.836 3.696
t=4 15.50 12.459 3.412 5.462
t=5 26.29 23.057 12.727 7.762
4) Poker test
m=3 14.067 6.185 7.035 6.850
m=4 24.996 17.287 7.617 17.510
m=>5 44.654 37.304 24.487 20.592
LS) Autocorrelation test max. <0.05 max. = 0.0060 | max.=0.0063 max. = 0.072
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CE 4-6) AL 27| Hl
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Aot =3, TR g L7 A= AY
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E) 8% XORAIZF oz FAR A7) &
A718 FH= mesied. ZEHo=2, A
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