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Xo 1s an initial guess,

Compute ro = b — Axy,

Set po = ro,

Fork=0,1,..., until ||7.||> < etoL||bl]> do :

Qi = Apr, < 11512 BOLR |
(re, re)
B = e G

Xk+1 = Xg + Qg P, . o
reel = Iy — Qrqi, : :4{\7 l‘lbo)ﬁﬁ 1 &1,"%: I

(T, Tge1) :
Br = r—_—— Wi |
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X( 18 an initial guess,
Compute ro = b — Axy,

Choose r|, such that (r;, o) # 0, L

Set po = ro and p; = r,
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Fork=0,1,...,until || < eroLllb|> do :
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X 1s an initial guess,
Compute ro = b — AX(),
Set po = ro and go = so = Ary,
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X0 1s an initial guess,

Compute ro = b — Axy,

Set po = ro,

Fork=0,1,..., until ||r¢|l> < etoLl|bll> do :
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Compressed Row Storage (CRS) JIEa\
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0

Fortran Code

do i=1,n
y(1i) = 0.0D0
do j=row_ptr(i),row_ptr(i+l1)-1
y(1) = y(1)+val(j)*x(col_ind(j))
end do
end do
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Fortran Code

do i=1,n
y(i) = 0.0D0

end do

do j=1,n
do i=col_ptr(j),col_ptr(j+1)-1

y(row_ind(1)) = y(row_ind(1))+val(i)*x(j)

end do

end do
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MPI 2 — ] S,

. n
program main R <
include 'mpif.h’ (x,y) = j_leJyJ

call mpi_init(ierr)
call mpi_comm_size (mpi_comm_world, nprocs, ierr)

call mpi_comm_rank (mpi_comm_world, myrank, ierr)

tmp_sum = (0.0D0O, 0.0DO)

do i=istart (myrank+1l), iend (myrank+1)
tmp_sum = tmp_sum + conj(x(i)) * y (i)
end do

call mpi_reduce(tmp_sum, sum, 1, mpi_double_complex,
mpi_sum, 0, mpi_comm_world, ierr)

call mpi_finalize(ierr)
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JE R LB
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X is an initial guess,
compute ro = po = M(b — Axy),
choose r; such that (r, ro) # 0,

for k =0,1,...,until ||r> < £||b]]> do:
begin .
u, = Ap, / HI LB 4
Vi = Muk,|
ax = (ry, r)/(ry, ve),
Ly = g — QgVg,
S = Atk,
qr = Msy, |
Sk = (qrs t)/(qk, qi),
Xi+l = Xp + Qppr + Cili,
riv1 = t — $eqks
Be = (/&) - (rys riv1)/(ry, re),
Pi+1 = Trw1 + Be(Pr — $evi),
end

X is an initial guess,
compute ro = po = b — Axy,
choose r such that (r;, ro) # 0,

for k =0,1,...,until ||r]> < &||b]|> do:

begin
> Up = Mpkal

Vi = Auk,

ax = (ry, r)/(ry, ve),

Lk = Iy — QgVi,

E Sy = Mtk,]

qrx = Asy,

Sk = (qrs t)/(qr, qi),
Xie1 = X + Qplty + iSk,
riv1 = b — Ciqks

Br = (@/&k) - (rys riv1)/(ry, 1),
Pi+1 = Tie1 + Be(Pr — $kvi),

end
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X( is an initial guess,
compute ro = po = b — Axy,
choose r; such that (r;, ro) # 0,

fork=0,1,..., until ||r]]> < £||b]], do:
begin
u, = Mpy,| HORGEERTHL
Ve = Auk,
ax = (ry, ri)/(rg, ve),
by = ry — Qgvg,
Sk = Mt | HURSREE G
qr = ASy,
Sk = (qrs )/ (qr» qi),
Xi+1 = X + aply + {iSk,
reelr = e — g,
Br = (/&) - (ry, riv1)/(ry, re),

Pi+1 = Tis1 + Be(Pr — $kvi),

end LR R

HILBEGHRER 0
u, = Mpy, s, = Mt,
% C DT HEL |

|
7

BEREY 7T0—F

. BB R Ay
) HORIER S R

. 2O
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[1] vk = Muy,
ar = (ry, ri)/(ry, ve),
[2] &k = Fk — QkVk,
S = Atk,
3] 9k = Msy,
S = (Grs 8/ (qrs qi)s
[4] Xk+1 = Xk + QrPi + Silis
rivi = L — g,
Bi = (ax/&k) - (ry, Fie1) /(g 1),
Pl = Ti1 + Bi(Pr — $ivi)s
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[1] Uk = Mpx,
Vi = Auy,
2] @ = (g, r)/(ry, ve),
Ly = rp— Qpvg,
[3] Sk = M,
qr = Asy,
Sk = Gk, te)/(qr qi),
[4] Xipel = Xp + apuuy + (S,
riv1 = bk — $kqks
Br = (/&) - (rys ree1)/(ry, re),

Pk+1

ris1 + Bi(Pr — $ikvi),
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Bt F25: S

FEERBR
CPU Intel Core 2 Duo 2.4GHz
Memory 4.0GBytes
OS Mac OS X ver. 10.5.5
Compiler Intel Fortran ver. 10.1
Compile option -03 —-xT
FEBSEAT
Solver BiCGSTAB
Preconditioner Polynomial preconditioner
Initial solution x; 0
Shadow residual r| ro
Stopping criterion | [|rl/I16PV] < 1.0 x 1071
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The number of iterations
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