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Abstract

In this paper, a new algorithm is proposed which distributes multicast cells in a copy network. The
dual copy network is composed of running adder network, distributor, dummy address encoder, and
broadcasting network. It is operated lower input address and higher one simultaneously by the
distribution algorithm. As a result, for each input has a better equal opportunity of processing, cell
delay and hardware complexity are reduced in copy network. Also, for it adopts the broadcasting
network from an expansion Banyan network with binary tree and Banyan network, overflow
probability is reduced to a half in that network. As a result of computer simulation, the copy network
processed by the distribution algorithm is remarkably improved in cell delay of input buffer according
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to all input loads.
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RAN : Running Adder Network

DAE : Dummy Address Encoder
TNT : Trunk Number Translator

a8 1. Al FAF =Y =(8x8)
Fig. 1. The proposed copy network(8x8).
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24 ATM HEFJAE A9 AedA Hal WEH AL A P dzels

2. iz

Fulzle §iHe] NY AS N2OoE ofEEe 1
& 39 zo] Addw e g FAEI A Falr)
27129 sht e sl Bl At E¥a A
3 ZAgte] Hof Ful dae|Fe o3le] 2Rkl =
gz Bl 2xhe ool ARSRE 9l REZ WER
£ = Ae A P JEE 7 gl EE dAo)
o] girk RANeM EH¥ AES Hul=lr] Al
Ao AZF3PL o]F A= ol E¥A(inactive)
qiFoe] &A1 7-$e} RANCA AlxFge] W74 7
$ ke MES=AA WF BE7(internal
blocking)& wldel WAIsl7] Atelch Aol AHF3)
£ 2% 39 sk ulkel ofsle] Al GBS Hx|
weko g ek w2 WA weke R AE3E A4
sl QA7 EEO A FARRLe] FF A3 vlasle]
A Bagte] 471 FUdd ASole E Sk £
A QlEo] EAfshs Afoln® ofg EE A B}
& AHsPEA AFeHE AL

A Ful AL A dES=ZE A4S FA 51
e B9 o= % vEH el A BAlY] ewE
297} Al tE & A VEY A e EES-
7F AR % AT olFeiAN SHERAVL A
gh Faur)ollA ol & Hulr|E AS Railich e
ol A A BARglel AA £ XEL £E 2
FAY, 28 Y TE/ B @) o] o
AePslx) 2 ool A%Hfeed back)E F3H
Hq XEZ AL AIAA o AT £FRoA =g
o}

RAN Distributor
000 —— ™. o000

001 ——| — — 001

010 — 010

011 _q‘:::{—J-_ 011

100 —- — —— 100
101 -+ — — 101
110 —4 — - 110
111 -4 — — 111

RAN : Running Adder Network

a8 3. #irle] 7=
Fig. 3. The architecture of the distributor.

(1046}

FRE

ulzlellA A A AE Mg o 7 g
A BAb ol agl Rl A2 chEA o] FeiR|H
thest 22 3 71 797t gl
D A -3 ] 25 ewER9vE U
R

2) A -3 Bl o g RelRt e ERS
7F g A

3) -3 Fulr] mFe] ewERSvl LAY
A5 '

TAHA A Pl SaEFS AsEry] Y3l o
S 28 g AR

N:gE Y & xE S

1 A ARk 1Ee & {0, (W2-DIFE RS

7} 9l kR M3

) E AR 7R E {0, (N2-1D}F RS

7t sk whAE WS

s(2) 1 i A XEA 74 Bl fHrunning sum)

)i WA EEX A g3 ExF

(D=5 —s(i—1))

ps(i) - Bulz|olA] 2El® 7d BAjHprocessed

sum number)

A REEHA 3 o 2ER A3E () @

)8} Afele sG)<N °Z s(j)<N 4 3%=
R i = i ol P s S i e ied el Y
3), A W} 2}

ps(i) =s(i) 3
(=50} (4)

2)8] FASole Adst st Bl o= & X
ol 2HEZSTL HE Agelnd g e ¥
7] 7387} ARt
(a) s(i)>N °]aL (KN
(b) s(HCN °la (>N
(@)8] 7ol A 7] @ WA EEo o
Z297) wgsla s EalrlelMe ewEesgs)
AER] ool At Hur|E QIR Al Hale gu
& 3t Ful7)2 Eelsle BARE 5 QlE Fgeltt
o] ol At Huly] i WA TEOA eHEZT o
g HAl 28 3t ] i+l WA ZER Rals)
o e 5 Qe A i Fulrlel dHe] gle
B8y TES A AL F N2-j+109 AS
ot FVaeha B EEV EAER] gE ASle



19984 8F WETFIRMHGE £ B SW 8 H

o] MbgRIc) 3wt Hulrlo] B FESL EA)
T 7S st Fulr)e] 71E Bal g Al Bzl
A 2l g BARel NE 2] o #He el
A A Eulgt o]Rolzict wlepy Al Eulr) o]Re]x]
e B xES NG RSP g2 EA}F §lo)
Aol EAfstedor jlck olzidt 20| FFE A%
Al Falz]e] eHERSVL LAY XES 87 BA}
F dde A et o|fAH, {()-N}2 3
Bzl A2 4 e R BAE { N-s())
o] HY ellr] FulEle] Mzjst slesic) s Fal
71l Ayt xel=a st Fulzjola] Hgle] whAY
e Ate AT Br]e] e EReUL I 2E
9] BARRE { (i) - N}o) s FulzlolA A e
2l BAg { N—s()}Re) § 7249 2]

(a)9] 7445 Avnd ofgw) 3}

i) {s()-N} <{N—-s()} 4 A%

ps(i)=N 5)
ps(i+1) = s(i) = N+ s(5) (6)
i) {s())=N} >{N-s(N} Y A%
ps(D)=N (7)
ps(Gi+1)=N (8)
8 =s(i) +s(j+1)—2N 9
do=2 (he A% Z AEld Bl £5 Avn
W g3} 2
i) {s()-N} <{(N-s)) ¥ B¢
ts()=N 10
ps(i+ 1) =s(i)—N+s(;) (11)
i) {s(H-N}>{N-s()} ¥ A%
ps(j)=N (12)
ps(i+1)=N 13
) =s(7) + s(i+1) —2N (14)

19 ii) FAE 2§ 4 BFa gk

3)9] ASe= Az st Fuizle] 4 A zE
AN mF ewE29U BAE 9otk F sG)ON
ol s(/)>N o Z$olt o] well= Ada} 3kt ¥
w7] miold A Eeleh HARde] FAle] ojFeizlct
o] wjoll X2]¥l BAl S} Az ok A2 &3l
Al Aejsoiol & BAL +F AlwiEd ofgt 2k

p(i)=N , pi)=s(i)—N (15)

(1047)

25
ps(7)=N , () =s(j)—N (16)
@RAN [SATS Distributor SATRS.
Br—lois, (= lol3]
000 ¥ 1
001 C? ——n LS
o010 . 215 _]__, 3171
@ 317, 418
011 =3
fb —
421 1 ey
100 o els
@ 411! :Ei—-
[ 517
101 ©) K :j:i___
{ 614
110 @ —
111 =& 3 L2
@_ 7121 L=
RAN : Running Adder Network CN : Copy Number
SA : Source Address RS ® Running Sum
3% 4. 7] B2 {(s(D—N1}> {N—s(i)})
Fig. 4. The  behaviour of a  distributor

({s(N=NI>{N=-s(i)})
Skl Admddt o2 7FA Aol wet vl

Ayl Zizte] A Balb 5 A4 Ui AESE
FEte] 28 59} RS

o

3

H]

2l kmeizel olsjd F3e

a8 b, ) dwEE
Fig. 5. Distribution algorithm.

ps(j)=N, tb(i)=
c(i)+s(-1)-N




2% ATM HEMNAE A9iAeA Bal VEY =] A 2o gdu8)=

3. M 4 B3]

A v Ef = 1 A RS g2 W
EfFA Y3l FAA] T4 SUE AL Balsh)
Al M T FIUA FAE 3SR 7}
AJeg R33F AES 9 vEY=e sMkEe B
A2 BAE D B3 HE A7 AAzq &
A2 FA42 HAgse] AgHc M 4 333 3
AL FA PR A BAL 5 71xE 7 9 X
Ax 27 Bl g sPEEQl A2 kil
o] ¥E s} FAEE UK T4 ZHH(DAL
dummy address interval)o]gli 3}, o] 7FA-&
Z2(min) 49 Hd(max) $2 FdFw, Hi o}
TR o= HAE M9 FR(R:  index
reference) kol ARETE 4l =2 =233 AH3F
He7loflA AAAql BAx 2 wds] o Wye] s|E
o] R} wepy ¥-53} AL IR, min, maxd] AZ
+ B=F B=e Ptk MW T4 HINE A
sl e ke 2x1 H37) AaxpEA Al P F
4 FE7)e 2 QAT A B (- 1D E o]
43l ()9, 3 M T $37)e okE A
g A Bl el G+ DE o83 ()Y A
o Ao AR T3t

ATt A M A B3] a3t Az
g Pk 53t HAE 27 60l B Fu

et
sti—1) B. [min,max]
o) —>[sli=1D,s(-1]

(a) Top~down forward addressing

s(i)
} [min,max]
s(i+1) p. (s(O+1,5G+D)]

(b) Bottom-up backward addressing

38 6. M F4 ¥3 24} w33 3y
Fig. 6. The encoding process of a DAE’s element.

a3 69 ()9 At A BA o) ¥ 4
WAlellA] 22 91 x| we g ElelA sk 3
FAlozA, ¥53l AL we YEYIS] e
H HARE M A Fodhe o T4 B
(forward addressing) lolet (b)2] #H9E 4

(1048)

FiRE Ht

A T 22 Y HRlA 2 gH =] ylgpo
2 Fhe A eEA B33 e 2 29
HARE 7MY FAE Rl 9 34 39
(backward addressing) ®}4]e]ch

W VENZY) Y xEQ 41 Nelglw 71

L, A 7R R 33719 A9 0 d ZERE

ARl JPIAE F2g Yefsle o Faro
WA AHEE 0 WAARE (N2-1)8A7
A min, max %l H]E XJAE W)

{0,s(0)—-11},
{s(0. (-1},

{ s(N2—-2),s(Nf2—1)—1} (17

$loliA] 33 mind} maxe] e 42t 19 B
& EE 12 088, EE 02 12 48333 mind
max®] $XE AZ g A2 o)zl A7)
A ofzlo] viz 3] FP Fa F3719 o
W T4 o] whelt ()9 19 BAEE W)
32 FJEH oAl ¥ min# max® S oL
3 .

{ s(N2-D+1, s(N[2-2)} (18)

olel e wrlew (N—1) WAl N2 HA7}
2 31 M T I v 2ERE 242
Fodshs AP AUl FaAge] wWilog Eals-
A& AR ohg3} ek

{ (N-D+1,N-1},
{ sS(N-2+1, s(N-1)},

{ s(N/2)+1, s(N/2+1) ) (19)

AR o] FxeMe W vEY=r 81
Banyan Y|E$]30]7] wjiel] ¥H A M=2N
Hejoluz QI N=8YU A% Ads} o] e
73zt 4 oAt AP} st e 77} 8olmm
429 2 ol dgehe AL FE3RI o] A ¥
33l A3 o Al a3 7o) 1 ¥ES gk



19984 8A MTIREWE 3B % S EI M 27

CN RS DAE [IR [ min, max |
@ sw=2

o | o,so-1]=»fo]0,1]
s [sco, s-1}j-»[2]2.3 |
S [s(),s@)-1]=p[4]4,6 |

S(2) Ts(2) , 8(3)~1]=»-[5] 7,7 |
b Sto+1] S@+1,sG|=»[0] 0.0]
s>FE+]sm+1, 5@ |- [1] 1. 2]
o>-[s@+1[5@+1 5| [3] 3.5]

11 Bsome } S+1] sh+1,7 |=»{6] 6.7]

DAE : Dummy Address Encoder
RS : Running Sum

CN : Copy Number
IR : Index Reference

a3 7. 7MW 4 353 9331 (8x8)
Fig. 7. A dummy address encoding process(8x8).
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