Algorithm 1: FProposed parallel prefix sum algorithin.

Input: An array X = {(xo,x1,...,Tn—1) of » numbers; number p of
Processors.
Output: Partial sums xo, 221,322, ., Zig_l of all the mumbers in
X
1 begin
2 Divide X into p equal-lengthed segments, So,.51,...,5,—1.
Assume the number of elemnents in S; is vz, and v = | /p]| if
iz=Z=p—1l,orm=n— |r(rn—1)p|ifi:=p — 1.
3 Assign S; to processor @y, ¢t = [0, p — 1].
4 forall S; = (x:,0,@s,1,...,Ts,m_1) in parallel do
5 for 7 — 1 to ym — 1 do
6 |_ :I:'z-'::l" - IT":!.‘.‘l" _|_ I‘z’,,j—l
7 for i — 1 top» — 1 do
] Divide numbers in S; = {(Ti,0,Ti,12--. ,Ti,m—1) iNt0 p
equal-lengthed segments, 5;-,0, §z-,1 . §z-,p_1. Assumne the
number of elements in S;: ; is w, 7 € [0, — 1].
9 Assign S, to processor p;, 7 € [0,p — 1].
LO forall S, ; = (@:, ;0. s 7,12 --»Ts,5,w—1) in parallel do
L1 for Xk — 0 to wv — 1 do
Lz FTi, g,k — Ta,q,k T Ti—1,rm—1 S * %1 g1 is the
last number in segment §'z'—1 :1.-‘.-""
L3 end
X, Z(x,..x,) X, Z(XX,) X, Z(x,..x.) X, Z(X.X,)
Zero
A4
X, Z(x . x,) X, Z(X5eX,) X, Z(x,.-x,) X, 0
d=0 \\_w
X, Z(x,..x) X, 0 X, Z(x,..x,) X, Z(X,..X,)
d=1 \\ \
\ 4 \ 4
5 0 X, Z(x,.-x,) X, I(x,.-x,) X, Z(X,-X,)
d=2 \J \J ) \J \l

X, Z(xgx) | Z(xpx) | ZT(xpex) | Z(xpex) | Zxpex)) | Z(xg.-x,)




