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Abstract:
computing pairings. We propose an efficient Miller algorithm computing Tate pairing based on the double-base chain. Through the

Pairings have been widely used in the study of identity-based cryptosystems (IBC) . Miller algorithm is the key of

application of norm function and conjugate technique, our refinements reduce the total number of lines and vertical lines in the ratio-
nal function, and replace the inverse by its conjugate in Miller algorithm. Results show that the efficiency of our algorithm can be
improved by more than 10% compared with the previous method.
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(3)f:f3lT,T(Q)[(_xQ}T()_ylx()+xl<7()+ }’1)—/13)]

B Ly, ol b RO A0 25 R EE Lo FR
RO TF Ly S T2 A A TR 2T, B —
YK ECDBL 32 55 X N xp yo /& AT LB 015 3153
ylxoﬁxl(y_g+y1)aﬁ%g 2Mb;7:55l*i+%f2'f' lT,T(Q>
[—xoyig—y]x(;+x1(y70+yl)—A3]%%3Mk+5k.

B, TIRL B35 1) B /o8 3M, + S, + 2M, + ECD-
BL.

6 BEMELREK

ARERMNABBEE 2 NBERIFSEANE
P RIYEAT HOA . MR R 15 1t 2 2 4 AR
A 0 2 BE B 1 2270 160 ELAS, 1T oF ZE /0 1024 ELFE.
T RN A EL AR AT log, [ = 160.

R3 HBEEP Miller ERPFENHBIHEEE

— HABE HHRE k=4 k=6 k=8
xp) (yp + yp) (xg — xp) = A7 (2
o TADD M, +2.5M,+ [+3M+ S 32.8M | 46.8M | 60.8M
- xp) (g — xp) ] TSUB Mo+ 1+ Qk+3)M+S 30.8M | 43.8M | 56.8M
HZ oW L, a2, BHEZ ikl | %48 ToBL 3M, +2S; +4M, + T +4M +2S T3M | 122.4M | 171.8M
. \ ; M+ S, +6M,+21+TM . A
Ly _ OBV T Ly _pid A e TDBL + P 4 Su+6M, +21+7M +3S 78.6M | 115.8M | 153M
i o TDBL— P | 2M,+ S, +3.5M, + 21+ (2k+7)M+3S | 76.6M | 112.8M | 149M
27 A - PLATIRE A W SEITR TTRL 3M, + S, +2M,+ [ +9M +4S 64.4M | 102.6M | 140.8M
27, B —¥X ECDBL B4 ; X FH N TADD M, +2M,+ [+2M + S 29.8M | 42.8M | 55.8M
(g + 5p) Cyg + vp) (3 — xp) Fil TSUB M+ 1.5M,+ 1+2M + S 27.8M | 39.8M | 51.8M
— \ SCHR[12] | %A% TDBL 3M, +2S, +4M, + [ +4M +25 BM | 122.4M | 171.8M
(% — %) (ap — xp) KB AT LA BT — e -
s ok TDBL + P DM+ S, +4M, +21 +4M + 35S 67.6M | 100.8M | 134M
M) 2 2
BT 250 (af) - a%) (2 — xp) TDBL - P DM, + Sp+3.5M, + 21 +4M + 38 65.6M | 97.8M | 130M
T M, BN £l (0)- TTRL 3My+ Sy +2M,+ 1 +7M +45S 55.8M | 94M | 132.2M
[ Y ) (a2 TADD Mo+ 1.5M,+ [+2M+S 27.8M | 39.8M | 51.8M
+ + - -
zxoa;xf’ Yo Jp AR TSUB My +2M,+ [+2M + S 2.8M | 42.8M | 55.8M
xp) IFFEE 2 M, + S, - %% TDBL M, +2S,+ My + [ +2M +2S SOM | 84.4M | 118.8M
Jﬂj,TDBL-P %%%E\% TDBL + P 2My + S+ 1+2M +2S 38.8M 64M 89.2M
. TDBL - P DM+ Sp+ My + [+2M +28 ©0.8M | T0M | 97.2M
K 2M, + S, + M, + ECDBL. A
TTRL 3My+ Sp+2M, + 1 +2M+28 55.8M | 94M | 132.2M

5.6 TTRLAIZES
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R T TS R A R PR3 A T
Miller 32t Hr & A~ 40 (1) iz B, Horp B My = 9M, Mg
=18M,Mg=27M,S=0.8M,S,=0.8M,,1=10M, M, =
KM AL =1+ M.

MR 3 TR Ak 2 h & s s A
AR A SCHER (11, 12 DA &8 43 s B

& 1 BB E BE 2R 7 B i o 2 1) in - ek 5 1
ML H @ - ayy,i=1,,m =1 PR EUE SRS 5L
AHEE . BT 2 B R T KRR

b, - TTRL + LGTWJ - 3%/t TDBL + %-[%-((TDBL+

P) + TADD) + %*((TDBL— P) + TSUB) |

@i 3 N
:(3bn,ax+2°L ) J + 2m)Mk+(bnm+2 L ) J

@ max 9
+%)Sk + (meax+ LTJ +§m)Mb + <bmax

+ L%WJ +m) T+ (20 +2¢ LGITMJ FamM

+(2b,,, +2° L%“J + %m)S.
A THEARMRAVE T B 2 W asH &,
I-5 H AP s T T AR
x4 AEBMNIBTEENERE

Qs | bunx | m k=4 k=6 k=8
57 | 65 | 45 8160M | 12507M | 16846 M
xikl11] | 76 | 53 38 8223 M 12317M | 16709M
ik 95 | 41 37 8268M | 12315M | 16676M
103 | 36 | 39 8366M | 12439M | 16810M
57 | 65 | 45 7386M | 11506M | 15606M
cik[12] | 76 | 53 | 38 7321M | 11151M | 15269M
Hk 95 | 41 37 7180M | 10859M | 14921M
103 | 36 | 39 7307M | 10902M | 14917M
57 | 65 | 45 6593M | 10910M | 15227M
ik o 76 | 53 | 38 6180M | 10247M | 14314M
95 | 41 37 5925 M 9824M | 13723M
103 | 36 | 39 5916 M 9800M | 13685M

%4 R 2 50k [ 11 ] A9 5 B A R s R 4R
IR 10% ~29% , 5 SCHK[ 12 ] 955 76 A0 HL B0 Rk %R 42
R 10% , I LB B3 WS T A RS k=2 /Y
THOL.

7 it

AR SCAEIE T RO BT Tate X A9 JER 1, 8 1
VU PR BRI L3 5 37 4 o T — 2048 5 1 Miller 55035 19
THRRCR DB T Miller 35 H A 2R+ 43
Ry B2 Rk i Ko JF BT IR0 T AR B Y
RWB R R T ANER BT 5 0R AR SO A

AR AR T Tate 3 AP T3, ] B AT LA
FHF AR 25 B AT AR s O 3 LR P X, 40 Exa X, Ate X
1 Optimal X () BRHE 55 . 45 5 26 WHAS SC28 1 10 s
e A AR 10% DL .
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