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ABSTRACT

In this paper, we present conference key authentication mechanism by employing the block designs in CORBA
environment, which is an industry consensus standard for distributed computing. To accomplish this, (v)k,
A)-configuration method, one class of block designs, is applied for generating the communication key and then
this key is distributed to participants. Through this technique for creating a conference key and mutual
authentications performed based on identificarion information, the communication protocol is designed.

The protocol presented minimizes the transmission complexity for generating a comference key. Especially, in
case of A=1, the complexity is O( vWv). The security of the mechanism, which is a significant problem in the
construction of secure system, can be proved as computationally difficult to calculate as factoring and discrete
logarithms.
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thA] LA d = 2e + 1079, 919 AelziE
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7145l block designd. o3l Coded A4
she WHE 238 =E Y} block design o]
A seteljr] BAHY AL ESR= subsetg A
Bt wMeEx o] EoliE  Balanced
Incomplete block designg H43tz 3lom WA
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ol 1:Let X = {x1,x2,...xv} be a set of v
objects. A Balanced Incomplete block
design of X is a collection of b
k-subsets of X such that the following
conditions are satisfied:

1. Each object appears in exactly r
of the b blocks.

2. Every two objects appears simu-
ltaneously in exactly 4 of the b
blocks.
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08 2. (12x9) incidence matriz

¢}& Eo] Bl={x1,x2,x3},. B2={x4,x5x6},
B3={x7,x8,x9}, B4={x1x4,x7}), B5={x2,x5x8},
B6={x3,x6,x9}, B7={x1,x5,x9}, B8={x2,x6,x7},
B9={x3,x4,x8}, B10={x1,x6,x8}, Bll={x2x4,x9}
JB12={x3x5x7}d = X~ {x1,x2,.,x9}, b=12,
v=9, 1=4, k=3, 4 =17} Hi1 o]AL A 79 e}
e bv,rkd B A8 (12,9,4,3,1)-configuration
E ¥¥=7 Balanced Incomplete block designg
U3 o)F Hepe g WAl oheet e
FHE (251 SIek
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Hal| 3:In a Balanced Incomplete block
design, bk=vr, and r(k-1)=A (v-1).

k-subset 4l Balanced Incomplete block
designS clement?t 03} 12 FAE b x V)
incidence matrix Q2 IF¥Y I ¢J+=d] mawixe)
g2 x1,x2,.,x9°0.2, matrix9] PL B1,B2,..Bl122
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W Qij=le]lx ohd Qij=02% FAFch ¢
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3.2 block designg 882t ¢I& dzt{Eel
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71HE 239 F=HTvl FARE | od BA
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o eleirl WAtz sejsie Y] deld 3
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T A9 delE] & 2= Aotk o)AE v
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CORBA #7dA ¥t w7iEg AAE] 4
#4] White Paper XoFpzdld Agleln 9w
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sl A5 gee 7)5E o431 ORBE $33}
A QFE Y% ¢ gleel) Alss)

AF wFRIFelA AMElE 7 Symmetric
Balanced Incomplete block design® #-&3l=]
«71o)A Bit objecti®, xil keyiz ul2se]
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designell] bavyl B3t classy= ofeiol] A2]Fo]
Sick

&9l 2 : A Balanced Incomplete block design is
said to be a Symmetric Balanced In-
complete block design if b=v and r=k

Symmetric Balanced Incomplete block designe]]

Al old F block EF0F 2 77} ESgicke
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A& & 4 U3, °l= (vkA )-configurationS. R,
ey A 3& DFEL vk AF B4
Bl={x1.x2,x4,x7,x11}, B2={x1,x2,x3,x5,x8},
B3={x2,x3,x4,x6,x9}, B4={x3,x4,x5,x7,x10},
B5={x4,x5,x6,x8,x11}, B6={x5,x6,x7.x9x1},
B7={x6,x7,x8,x10,x2}, B8={x7,x8,x9,x11,x3},
B9={x8,x9,x10,x1,x4}, B10={x9,x10,x11,x2,x5},
Bl11={x10x11,x1,x3,x6}% o] b=v=11, r=k=5, A
=2¢] Ee] (11,5,2)-configurationo] fv}h 3 o1&
block design2R& TAIHBI-Bi)e|r} AREHBI
NBi) 48 E3led Balanced Incomplete block
designg 47 W& 5 Pk
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FE 7RI B A1 & w7t sk g Eel
A 7Y AHEpE 3AEkE ¥ o
(7.4,2)-configuration & A3}z 2 AM4zl= g
7] g 7IX 3 ik =4 incidence matrixE ¢}l
2} o] 7t

1101001
1110100
0111010
Q= (0011101
1001110
0100111
1010011

3% 3. (X7 incidence matriz

7t A Ao RE 718 weld B4l
€ Adled B wfdde FHAE o83l
Aargcl AR ALgRF i gAY 2)o)|4] element
2 gho] 14l Ala=} j28E 73 g P okl
= kA Bl ke el FA7E Al
ARtk #19] matrixell e ARSAF 18 18] o
o4 element®] Frel 11 AMgA} 24,72%% 713}
g, 25784 713k ol A4k Block 1e
AE kll=r2*r4*17, k12=r1*rd*17, kld=r1*r2%r7,
k17=r1#r2*14-& AlAkghel, Block 20f4]
k21=12*13#r5, Block 5|4 k51=r5*r6*rd, Block 7
oA k71=r7*3*r6E W} EAl7] K& <drk K
= 112 * (kK11*K21*k51%k71).

HE| 4:(v)kA )-configurationel ] (v x v)
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SRt 7 ARl s A SATIH
TkEei e} =] ZhE r1*r2* . trvelr) EAlY|e
FAE AXA dojxledl A WA AN
&AL 719 Fol Foixlz F HA AN
Dol k-1)7HS) 719} ¥ FoA =R olF
Akl (k-1)+-1)*k-D=k2-k7} Hok A2 3&
A3 k(k-1)=4 (v-1)7} e kk-1)74¢] Fole
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Hg7|E Fshd 18] 4le] Atsrt
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;3 1. (74.2)-configurationoll ] $-417] JAwHA

AL
R £ 1 2 2

ki1=r2*r4*r7, Kia=r1*ra"17,

2 * LTV P
Kea=t*12*r7, Kiz=li*r2"ra 1 " (ker*KerKst "k}

Kez=r1*13*rs, Ko1-r2'fa"ts,
Kea=ra*rs*r1, Kas=ra2"rs"rs

kag=rz*ra*re, Kaa=re"rs"rs,
Kag=rz*ra*ra, Kaz™ra'rs'rs

¥ (har*kiathon )

raz * (kas"'kza"kaa'kn)

4 kaa=r3"5"17, kagmrs*ra*ts,
Kaz=rs*rs*ra, Keg=rs'rs'ts

Kes=t4"Te"T1, Kse=Ta"Ts"T1,
Ks1=r4"Te"rs, Kea=rs*re'ty

14° * (Kad"kis*kas'ksq)

s’ * (Kes"Kes"kas"Kes)

8 Kes=r2"rs"r7, Ker=r2"Ts"rs,

P W ] )
Kez=re"1s"17, Kes=rz*rs*ry fo * (Kea"kas™Keskro)

krz=r1*rs*re, Kn1=rs"r"rs,

£ w | x| *|
r krr"k
Krgmry*r-*re, Krs=t1*ta*ty, | (kK17 "Kar"ker)

f9) e el Adthe AHAPE AAXE
Ay A% FF FWNE AN e
Asi gk o] AAeME FATNE AU Y
3 gyt Al Ayl Fh AHE sl 9
AL gt o)F 8 f=le A5 A AN
A9 D ARE sl A2l 7k Axe
AAplA IDARSE HdE ol FARA
ot o] wiEARE YA

(1) A¥le 256u|E0|e] AB-E 7 pa®
AAEL n=p*qE AT
(2) 2AL SR oo} dF AR
ed = 1 mod (p-1)*(g-1)
(3) GF(p)$} GF(q)5 U=FHehe g8 ek
@) 7+ ARRplA whAR SiE AXlEc

Si = IDid

Z} AMANE egnIDiSie} 2 ARE 23 Sl
on FHYRIEE egne] AUk olH AGAHE X
Aoz JFsln oiAR] HgE A A7 A
A =2 EEL vhgst v

Al i —j: X=g¢"" mod =,
Y;=5; X g7 mod n,
where C;=h(X; .lime) and j € B,

A 1 AlelAE Block joll 43 AMA} i
Z2 93 FrlA A Xig} Yig APAsl AHERE
jollAl (IDi, Xi, Yi, time)& Ruiv] ols] hy =E
AR 3Rz SR I Qe #4 Ferolck

&AL j . ID=Y% /XP,
where Cl=h(X; , time)

A 2 =HAAE A e AR et mE
B2 gl #4] WPE o143l ARRL iE AT
£ 2 =77 /X7 ol AR i9] AFE
A7kt
B j—p: X=X, ~Xpy oo Xouy »
where p=p; and p,p; € B;

Y,=S; x g7 mod n,

where Cy = h(X,, ,time) A 3 RAINA AR} j
£ Block joll %3 AMgAIEe] A$Y AUERY
B Xjps} YipE A4dsiel ALgAE pellAl AD), Xip,
Yip, time)8 2+ich

[4A] p :

ID=Y5 |X5 , where C2=HX; ,time)
A 4 NS AR p AHAL j2RE B
ARE olfdd AR B ASdted Wl
=¥y 1x§ olek AR A jEaE A
FEHULE Y33 o] HREL offsld FAY
& Mgt

M| b : ARl j&= DI Wl vE /XxE olEhd
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AR A 1% AR ARA
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(g2 =8¢ ,if d=& °) Ho} Sit IDide]n
2 (IDid)ex= Eulers] A2)o] 2l3)] iz} Rk

$19) Z2egdi] 398 B4lyl A 48 A
42} p Xipl, Xjp2,...Xjp(k-1)3} 231 w|U7E
ol43led & 4 gl&d Xipl, Xjp2, ... Xjp(k-1)el]
£ 2z ARl Wk A WY, el A (v-DRI0]
Yo FHo] glonE RE AHAP} Tt B4l
718 Z718) AR pe ARl BETIs) eF A
2 72t Hegste] olefje} o] Al

K=(Xl'ﬁ1 ‘X.b?z see 'Xl'ﬁ(ﬁ-n )_g‘ i

3.3 2= oplEel 24

AerE ZE2Rgdr FA7] A4E A A
EBATE TASEE ok o] WML (vkA)-
configuration-& -3-§3lo] AAE 2= A= 40
A FHshe AAE) o] 1AleA vi(e1)g] A
o] wEtw. 2xtAlNE BYA v(k-1)8] A%
o] G aapA Hel A EalEx O(v+*k)e] Hrk
A7) 3& B8l & 4 SRo] ki veld o 3ol
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