NS VLS 2HI2E FE7i9 A 433

243 VLSI gut= FE7]9 AA

g ﬁ"

g x| @ o

8 of

AZE B3tEst O YA H2(VLSDe HE Hd7) A 8¢ =Foich H3d »E VLS|
Y d3eFS M9 dlelebd ¥P37] A8 O(log M) A1t F=g 71Aln e} a2t oleidh
dueFe 42y A2 nA gn, A% EYa F2E AA2E Faot AL dE
ok &Y A7te] £3d WY Y dmFES YWY A BAFEE FAE F P A%Aa
rebound sorto] & 43} VLSIE F-adict. o] elups A&7 sholZeiglo g F439 OV
At B3 g shAw @ 7o) Aol 8749 16u]E d2=d FHY 5 ok 22 o) Y A2 3
AE 7HAE Ao $Ho 2 dAY A & o4y dncE FIY 5 ok

Design of an Expandable VLSI Rebound Sorter

Ji Heon Yun' and Byoung Chul Ahn'!

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
c;=0
for i =1toNdo
Input k;
if ks 2 k and ks not eof then
cy=cy+l
end if
if § = j then
save ky
else
sh}_t't ki to right cell
i

end for

for i =1 to Ndo
if k/ 2 ki and k not eof then
Cy=cy+1
end if
if i = j then

shift k; to right cell
end if

end for

end for
end
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p(N) =N, (D
t(N) = O(N3)/O(N) = O(N), (2)
e(N) = p(N) x t(N) = O(N?) (3)
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begin
for j =1 to M/2 in parallel
for i =1 toN
/#lnput stages/
Input data
/%larger data transferreds/
if a; < by then
apr = by or bpr = by
b; = max(ays, bys)
else
ap; = ayor by = ay
ay = max{ass, bys)
end if
end for

for i = N+1 to 2N
/%smaller data transferreds/
if a;j{ by then
bj1 = ay or ag; = ay
a; = min{aps, bsg)
else
aj1 = by or by = by
by = min(a_;.l, byes)
end if
/%¥0utput stagex/
Output data
end for
end for
end
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p(N) = N/2 = O(N), (4)
t(N) = O(NH)/O(N) = O(N}, (5)
c(N) = p(N) x t(N) = O(N?) (6)
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p(N) = N—1 = O(N), N
t (N) = O(M)/O(N) = O(V), (8)
c(N) = p(V) x t(N) = O(W) (9
begin

for j =1 to N in parallel
for 1 = 0 to 2A\-1 do
Input data into L;
and Output data from U
if mod(4,2) = 0 then
/sEven processors starts/
if Ly 2 U then
/svertical data sovesents/
L = Ly
Upr = Uy
else if Ly { U then
/shorizontal data movemente/
L= U
Urr = Ly
end if
else
/#0dd processors starts/
if Ly < U then
/8Ly = Uy at cycle (i-1)s/ -
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(Fig. 3) Rebound Sorter Cell



Ut = Ly
else
/8ly > Uy at cycle (i-1)s/
3 -
Upr = U
or
/8L; { U at cycle (i-1)s/
Lyr = Uy
Uprr = Ly
end if
end if
end for
end for
end
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