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Abstract

Most of the recent researches for ATM switches have been based on multistage interconnection network
known as regularity and self-routing property. These networks can switch packets simultaneously and in
parallel. However, they are blocking networks in the sense that packet is capable of collision with each other.
Mainly Banyan network have been used for structure. There are several ways to reduce the blocking or to
increase the throughput of banyan-type switches: increasing the internal link speeds, placing buffers in each
switching node, using multiple path, distributing the load evenly in front of the banyan network and so on.

Therefore, this paper proposes the use of recirculating shuffle-exchange network to reduce the blocking
and to improve hardware complexity. This structures are recirculating shuffle-exchange network as
simplified in hardware complexity and Rank network with tree structure which send only a packet with
highest priority to the next network, and recirculate the others to the previous network. after it decides
priority number on the packets transferred to the same destination, The transferred packets into banyan
network use the function of self routing through decomposition and composition algorithm and all they
arrive at final destinations. To analyze throughput, waiting time and packet loss ratio according to the size
of buffer, the probabilities are modeled by a binomial distribution of packet arrival. If it is 50 percentage
of load, the size of buffer is more than 15. It means the acceptable packet loss ratio. Therefore, this paper
simplify the hardware complexity as use of recirculating shuffle~exchange network instead of bitonic sorter.

® keyword : | Shuffle-Exchange | Interconnection network ! packet loss ratio |
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Procedure : Rank %1%
begin
While 0 < i <logN - 1 do
/I packet transmission to each leaf node //
digN. i = Rl
endwhile
while logN > m 21 do
while 0 < j < 2"'-1 do
if (du yj == dm ,1+l)
// the comparison of nodes for weight //
Wi 2j = 0
W, 301 = 0
else
w2 = 0
Wi, 241 = 1
dnr, j = dm 2
// transmission to upper level //
endwhile
endwhile
while 1 < m < logN - I do
// summation of total weight from root to leaf node//
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while 0 < j < 2”71 do
Wi, 4f = Winel, &f + Wi,
Winsl, 4j+1 = Winel, 4js1 + Win 2

Winsl, 4j+2 = Wisl, 4j33 + Wi, 241
Winsl, 4j43 = Wil 4143 + Wi, 2j41
endwhile
endwhile

while 0 < i< logN - 1 do
RO; = Wigen,1 /1 decision of weight //
endwhile
while 0 < i < logV - 1 do // packet routing //
if(RO; == ROwy)

Slisr = ROt
else
BIhI = ROHI
endwhile

end

Procedure : decomposition &38|l &
/1 Switch setting for banyan network at each stage /

begin
While n>17>1 do
ji=1modn; /f To start from &, /

bi=c¢; /I don't care Il
Upper output[] = x;
Lower output(] := y,;
Link_start := x,; // the initialization for link_start //
While 1<m< | N/27*'] do // i is stage //
f y, ,==x,&y, ,* Link_start
/l checking the link comnection //
Upper output]) =x,,;
Lower output(] :=y,,;
Else
Upper output]] =x,,;
Lower output] = y,;
Link_start = x,;
// the newly initialization for link_start //
endwhile;
endwhile;
end

Procedure : composition ‘?—l"a]"
/] Switch setting for banyan network at each stage //
begin
While 0 <i<n-1do
con_bit; = by, mod n; // To start from bo //
If con_bit; == 0
goto upper output ;
Else
goto lower output ;
endwhile;
end
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