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processors. The time complexity of the algorithm is O(mn‘ +
linear speedup.
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procedure sum (B, n);
k: :{logn];
for i:=1 to n-2* do in parallel
B {i]: =B [ij+B[2%+i];
for :=k down to 1 do
for j:=1 to 21 o in parablel
B [i]: =B [il+B (2 +i];

AR

SR R sum FFEO(logn) B[H].
FoATREH S4H K TELA0], - -, Aln — 1] A Prefix Fl.

procedure prefixl (D, n);

1. for ii=0 to [log n} ~ 1 do

2 begin

3 for j:= 2' + 1 ton doin parallel

4. New D [j—1] :=D [~2¢ ~ 1+ D [i];
5 for j:zzi + 1 te n do in parallel

6 D [j—1]: =New D [j—1];

7 end;

TR Prefix 1 LFEFEO(log n) HH].
F=TAEERHN (0 <e < 1) GAPHEER ELA[0)],- -, Aln — 1] 19 Prefix F.
procedure prefix 2 (D, n);
1. divide D [0], -+, D In—1) into nt—e subsequences of n° each and assign a subsequence to each
processor Pj.
2. forii=1ton' "% doin parallel
Pj find the sum of its subsequence sequerntially and assign the sum to B [j*l];
3. prefixl (B, nl~® );
4. forji=1to n'™* —1doin parallel
D [in®]: =B [i—1]+D [in®];
5. for ji= 1 to n' =% do in parallel

Pj find prefix sum of its subsequence sequentially.
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[, SRIGERFTACFERR P, NEEEHA ST BLE B SR FIF ARG — 1)n® Rgn®
-1, BT FEO() BHE. SR, 4, 5 /rHIFEEO(R®), O(1), O(n°) RRE], B3
THEOlogn! ™) AYRF[E], FHitfEprefix2 pYBTEIE 22t HO(n®).

TETFHEAIIAT RER TED, FBEOH AR —Tm xn §(0, 1) HFFA, HP s 130
ENL HREREEMNE - PEAR 0 < e < 1) GTERAWRAM FL2E.
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procedure table-compression (A, m, n);

1. divide same [0], - -, same [n—1] into n*~¢
gubsequences of n° elements each and assign
a subsequence to each processor.
2. for =1 to n1™% do in parallel
for ki= (j——].) o€ tojr® — 1 do

same [k]:= 0;
3. same [n] := 0;
for ii= 0 to m—1 do
1. divide A [i, 0], - -+, A [1, n—1] into n!™® subsequences
of n® elements each and assign a subsequence
to each processor.
2. for j:= 1 to n1 7% do in parallel
processor P; find the sum of its associated
subsequence sequentizily and write the sum
into T [j].

nl-—t

3. find the sum S1= z T [t] using procedure sum

and write i into L [sar:;]iSl], s1].
4. same [31}:= same [S1]+1;
1. for j:=1 to 51 7¢ do in parallel
for k:=(j—1) n* to jn® — 1 do
E [k]:= same [k];
E [n]:=same [n];
2. prefix2 (E, n), E [—1]:=—1;
3. for j:= 1 to n* ¢ do in parallel _
r [j]:=1;

4. for it=1 to n1 7% do in parallel

for ji=(i—1) n° to in® — 1 do

if same [f] # 0
then for k:=0 to same [j]—1 do
begin '
rank [E [(i-1) n® — 14-r [i]j]: =L [k, j];
. r [i:=l1;
end;
tr=1;
if sarme [n] # 0
then for k:i=0 to same [n] —1do
begin
rank [E [n--1]+t]: =L [k, n]; ti=t+1;
end;
1. divide C [0], - - -, C {s+n-1] into n'! ™% subsequences

of

nl—¢
to each processor.
2. for j:=1 to n! ™% do in parallel

+ n® elements each and assign a subsequence
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for ki=(j-1) [ 1"’_5 +nz] to ] [

C [k]:=0;
- [s4+n]: =0;
3. for i:=0 to m-1 do rd [i|:=0;
FH. for ii=0to m—1 do
1. divide A frank [i], 0], - - -, A [rank [i}, n~1] into n! ™%

subsequences of n° elements each and assign a

3
nl—¢

+na}-—1do

-

subsequence to each processor.
2. each processor find the sum of its associated
subsequence sequentially ard write them into length [j—l].
3. prefix 1 (length, nl—s); length [—1} = 1;
lengthl: =leagth [n'™% — 1];
4. for ji=I1 to 0l™% doin parallel
begin
T [i]:=0;
for ki=(j-1) n° to in® — 1 do
if A [rank [i], k]=1
then begin
T [§]: =T [j}+1; List {lengsh [-2]+T {i]]: =k;
end;
end;
5. for j:=1 to n' ™% do in parallel
begin s
. temprd {}:=(j-1} ey K [i=%

while K [j] < lengthl and temprd [j] < j
begin .
if C [ temprd [j] + List [K [j]]]=1
then begin
K [i]:=1; temprd [j]: =temprd [j}+1;
end
else K [i]: =K [ilH+1;

do

nl—s

end;
if K (j}=length 1 +1
then rd [rank [i}]: =temprd [j};
end;
6, for k:=1 to length I do
C [ rd [rank [i]]+List [k]):=1;
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