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A Parallel Sorting Algorithm that reduces the number of

processors on SIMD computers
Sadegh Vahabzadeh Zargari”, Saced Sedighian Kashiﬁ, Adel Torkaman Rahmani*, Saced Parsa®®

Abstract

Over the past forty years dramatic increases in computing speed by parallel algorithms theory. We know that, sorting is
an important operation on data elements. The CRCW_Sort parallel algorithm is designed for the CRCW model of

computation. The CRCW model is Concurrent Read and Concurrent Write policy that resolve write conflict problem by

storing the sum of numbers into the same address. In this model, we can sort n data elements over n> processors on a
constant time equal with O(1).

In this paper, we propose an algorithm that reduces the number of processors to half. Hencg we can sort 2n data
elements on O(1) over n” processors.
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Procedure new_CRCW _Sort(S,n)
Begin
/I Step 0:
For i:=1 to n do in Parallel
P;;: Write 0 in C;;
/I Step 1:
For i=1 to N=1 do in Parallel

For j= itl to N do in Parallel
begin

Pi: Read S;; Move a,S;

Pi: Read S;; Move b,S;

p;: 1f (a>b)
P;; Writes 1 into Ci
Else

P; Writes 1 into C]
end;
/Il Step 2:
For i:=1 to n do in Parallel
begin
P;;: ReadS;; Move a,S;
P;;: Writes S; into Location Ci+1 of S

end;
End.
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Procedure CRCW_Sort(S,n)

Begin

/I Step 0:
For i:=1 to n do in Parallel

P;;: Write 0 in Cj;

/I Step 1:
For i:=1 to n do in Parallel
For j==1 to n do in Parallel

begin
Pi: Read S;; Move a,S;
Pi: Read S;; Move b,S;

P;: If ((a>b) or (a=b and i>j) )

P; Writes 1 into C;

Else
P;; Writes 0 into C;
end;
/I Step 2:
For i:=1 to n do in Parallel
begin

P;;: Read S;; Move a,S;
P;i: Writes S; into Location Ci+1 of S
end;
End.
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