Parallelization of the Classic
Gram-Schmidt QR-Factorization

Algorithm: Classical Gram-5Schmidt
for j = 1:n

"h'j=ﬂj

A = QR
for i=1:(j-1)
rj =d; a; B
Vi = V; — r;q; —
endfor-1
i = 11V l2

Q; =V;/r;

endfor-j
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Introduction

nit 1 s well establ 1 s-he
Schmidt process Is one of the unstable ones.
Consequently it is rarely used, except
sometimes on parallel computers in situations

where advantages in communication may
out weigh the disadvant

- Trefethem-Bau pg. 66



MATLAB vs. FORTRAN

Pentium 4 2.0 Ghz with 512 KB cache, 512MB RDRAM running Windows XP
MATLAB Student Version 7 and g95 with cygwin

Each run is done 5 times and the times averaged.
In-between runs, memory is cleared.

call etime (elapsed,tl) t = clock;
do 3 = 1,N for J = 1:n
v_] = A(:,]) v.j = A(:,]);

do 1 =1, (73-1) for 1 = 1: {(3-1)
R(1,3) = dot product(Q(:,1),A(:,])) |R{1,3) = Q{:,1)"*A(:,3);

v ] = v.] - (R(1,3)*Q(s,1)) y 0 e 0 -5 s s Ao (HPS
enddo end
call norm{v 3,M,R(],])) R(],]) = norm(v_3,2);
Q(:r]3) = v_3/R(3,3) Q(:,3) = v_3/R(3,3):
enddo end

call etime (elapsed,t2) endtime = etime (clock, t);




MATLAB vs. FORTRAN

serial CGM QR-Factonzation run times for AZN,N)
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MATLAB vs. FORTRAN



