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Design of an Expandable VLSI Rebound Sorter
Ji Heon Yunt and Byoung Chul Ahn't

ABSTRACT

This paper presents an improved VLSI implementation of a parallel sorter to achieve O(N)
time complexity. Many fast VLSI sort algorithms have been proposed for sorting N elements in
O{log N) time. However, most such algorithms proposed have complex network structure with-
out considering data input and output time. They are also very difficult to expand or to use in
real applications. After analyzing the chip area and time complexity of several parallel sort
algorithms with overlapping data input and output time, the most effective algorithm, the re-
bound sort algorithm, is implemented in VLSI with some improvements. To achieve O(N) time
complexity, an improved rebound sorter is able to sort 8 16-bits records on a chip. And it is
possible to sort more than 8 records by connecting chips in a chain vertically.
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begin
for j =1 to Ndo in parallel
cy=0
for =1 to Ndo
Input ki
if ky = k; and ks not eof then
cy=cy+l
end if
if i = j then

else

shift & to right cell
end if
end for

for i=1toNd
if k; = Jy and ks not eof then
cy=cp+ 1l
end if
if 1 =4 then

shift k; to right cell
end if
end for
end for
end
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begin
for j =1 to N/2 in parallel
for i=1 ta N
/#Input stage=/
Input data
/%larger data transferreds/
if a5 £ b; then
aj; = by or bpg = by
by = max(ass, by)
else
ap1 = ay or bjr = ay
ay; = max(ar:, bps)
end if
end for

for I = M1 to 2N
/*smaller data transferreds/
if aj{ b; then
bf: = 3y or ap; = ay
ay = min{azs, bpr)
else
ar1 = bhyjor by = by
bJ = nin(a.;u. b_('))
end if
/#0utput stages/
Qutput data
end for
end for
end
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begin
for =1 to N in parallel
for 1 = 0 to 201 do
Input data into L;
and Cutput data from U
if mod(7,2) = 0 then
/3Even processors start*/
if Ly = [ then
/#vertical data movements/
Ly = Ly
Urr = 1
else if L, ( {; then
/*horizontal data sovements/

Lpz = Uy
Upr = Ly
end if

else
/#0dd processors start#/
if Ly € Uj then
/2L; = U at cycle (i-1)x/
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Lpr = Uy
Upr = Ly
else
/%Ly » Uy at cycle (i-1)#/
Lpy = Ly
Upr = 1
or
/2Ly { U at cycle (i-1)#/
Ly = Uy
Urg = 1y
end if
end if
end for
end for
end
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