£42% F10H it ' M I # 2016 4 10 H
Vol.42  No. 10 Computer Engineering October 2016

CEREMESREREK -

XEHES: 1000-3428(2016)10-0096-05 XHERFRERD: A hESEE: TP301.6

KBAMBE=XALEFEHN GaBP H1THE %
HRIRR,FERIE,ZRT, G EE

(Fesaorbe R LRy B mE ok 364012)

OB MR KPR =0 A 2k Ty R R A B R 25 4 B AR B 1 1 M Il 2 Ak AR Y, B3 A O A R
BN SR AR R =X f v T #4110 GaBP Jf 475734 . 1E Intel Xeon E5-2650 J A7 4L M 3R bg b b AT R E 5 50,
SERFW] 5T B AL 3L 1 1 GaBP IR AT A AT HL , i 30k FoA 5w A e B R S G 1 R R A RE T O K 4%
MRS MG TR PR RE , 312 m RO =Xy et 05 AR 2 A0 R il 5

KRB =X MLNETT AL GaBP Bk s 475k s Ik b5 T e Ak

325 A BRIR S, FBDUE, 22 IR A, 25 SRR R MU = X M At Oy B 41 A GaBP H 4753k [T ]. IF8R AL T #,
2016,42(10) :96-100.

#E 5| A& 3N :Chen Zhenwu, Zheng Hanyuan, Lan Tiancai, et al. Parallel GaBP Algorithm for Solving Large-scale
Tridiagonal Linear Equations[ J]. Computer Engineering ,2016,42(10) :96-100.

Parallel GaBP Algorithm for Solving Large-scale Tridiagonal Linear Equations
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[ Abstract] According to the solution characteristics of large-scale tridiagonal linear equations,based on distributed shared
memory environment of mixing Message Passing Interface(MPI) with Open Multi-processing (OpenMP) , this paper designs
a parallel GaBP algorithm to solve large-scale tridiagonal linear equations. Tests are done through parallel computing cluster
environment of Intel Xeon E5-2650,and the results show that the proposed algorithm has higher speed up ratio and better
scalability ,compared with parallel GaBP algorithm based on MPI. It can take fuller advantage of the overall computing
performance of cluster system and improve the speed of solving the large-scale tridiagonal linear equations.
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Initialization ;
p; =05 =03
Iteration ;
repeat
1) 8 2m
for all i€ 0---n do
P =A ;s
for all je0---n do
if(i#j and A; #0) then
P =P P,
i = M T
end if
end for
end for
2) 1 B AL 3% 2
for allie0---n do
for all je 0---n do
if(i#j and A;#0) then

P,=-A/(P -P,)
Ry = — Ay (py =) /(P =Py
end if
end for
end for
3) KA )

for all i€ 0---n do
Pi=A; + Xy i) P
B =bi o+ Xon P
X = /P
end for
until convergence:all x; converged
Output:x * =[x, ]
(2) 54 GaBP Fikfiakan T
Initialization ;

Py =05y =03
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Iteration I3 A,,XT’LE/J Pjis ,U«,,fﬁ‘;%rﬁﬁqjm HA W
repeat

for all i€ 0---n do
for all je 0---n do
if(i#]j and A;#0) then

P, = - A, /(P - P,)

By = - A(u—u,)/(P,—PJ.)
end if
end for

Po=Ayip =bs

for all je 0---n do
if (i#j and A;;#0) then
P, =P P,
Mi = Wi Ry
end if
end for
end for
until convergence:all p; converged
for all i€ 0---n do
X, = w/p;
end for
output:x * =[x, ]
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x(splj-1]1-p[3][j-11)
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x(splj+1]+p[1][j+1])

b e AKX

pl1]0j1 = -A[1][j] xA[1][j1/(p[1][j-1]

[2][1 1]) (6)
pl3]0j1=-A[3][j] xA[3][j1/(p[2][j +1]
+p[3][j +1]) (7)
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pl3]Lj1 = -A[31[j] xA[3][j1/(A[2][j +1]
+p[3][j+1])
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Initialization ;
p[ J1j] =05ulJ[j] =0;x[j] =0;x0[j] =0;
Iteration ;
repeat
for j=0 to m +1 do
pl11[j] =plO][j]/ = HUTHI— 1 & 1 5 5 — F1 5K
45— 70 B R R B AT — T b e/
u[1][j] =ul0][]]
p[L][j+1]=p[0][j]
u[1][j+1]=u[0][j]
pl2]Li+1]=p[ ][]+ 1]/ * Mg — W i B e AT — 31
Bl K g — B R B — R b=/
uf2][j+1] =u[1][j+1]
enddo
for j=1 to m do/ = JH§ & & = /
spi=p[L][j] +A[2][j] +p[3][]j];
suj=ULL][j] +b[j] +U[3][j];
x[]j] = suj/suj
enddo
for j =1 to m do/ + JH B EHT M A — ST H B e f5 — 51 = /
p[11[j1 = -A[1][j] xA[1][j1/(p[1][j - 1] +A[2][j -1];
p[3]0i] = -ABI] <A1/ (p[3][j +1] +A[2][j +1];
Ult][j] = -A[GI/pI G -1] +AL2] 0 -1D)
x (ULL][j-1] +b[j-11);
U[3][j] = -A[3][j1/(p[3]0j+ 1] +A[2][j+1])
x (U[3][j+1] +b[j+1]);
enddo
until convergence : allp,; converged/ = [a] &g 3K fif 5 Ui sl M
F Wy = /
for all je 0---m do

X = Ml/pl

if flag(q) =1 then/ = 2 2L B HI W = /
output:x * =[x;]
else
x0[j] =x[j1/ = f 7 £ — PR ml i 4528 « /
endif
end for

for each q € 0---m do/ * 5 S 5B 35 ¥ S5 (L #y = /
p[1][0] =p[1][m,_, ]
U[1][0]=U[1][m,_,]
p[3][m,., ] =p[3][1]
U[3][m,,,]=U[3][1]
edndo
for each q € 0---m do/ * 5 i q & & EUIE A 15 5y = /
p[3][m, , +1]=p[3][1]
U[3][m, , +1]=U[3][1]
p[1][0] =p[1][m,]
U[1][0]=U[1][m,]
for j =1 to m do/ + {4 KM , R WU 2L AT = /
for each qe0---m do
pl1][0] =p[1][m,_,]
Uf1]fo]=u[1][m,_,]
/o THEEE 1 B Z B e e WA — 1 s R BB + /
pl1]0i]l = -A[VJ[j] xA[L][jl/(p[1][j-1]
+A[2][j -1];
UlL]j] = -Al 01/ (p[1] [ - 1] +AT2][j - 1])
x(ULT][j=1]+b[j-1]);
p[1][0] =p[1][m, ]
Uf1Jjio] =ul1][m,_,]
/o TSRS 1 G 7 BKE RO A AT — T R =/
enddo
P31 =[11p(31[m,_, +1]
U[3][1]=U[3][m,_, +1]
/o TR SRS PV ET SR UG — 1 S PR
pl31[i] = -A[3][j]1 xA[3][jl/(p[3][j+1]
+A[2][j+1];
U3][i] = -A3][j1/(p[3][j+1] +A[2][j+1])
x(U[3][j+1]+b[j+1]);
p(3][m,, +1]=p[3][1]
U[3][m,_, +1] =U[3][1]
enddo
—~ OpenMP F2J7 1] LA 52 )k — A~ 88 2 A i
PATEC AT Y for FREF Y, UL, % F MPL 5
OpenMP i 5 ) GaBP Jf17 51k L 3, 7 7E GaBP (1
MPI H 7 F7L R LR 1R OpenMP 4R 909170
Sl g i 1E ), BIE B & GaBP By MPI J: 178 Ay
55 (4) L RYATIE A« for each j =jql to jqm do )
BT %S #pragma omp parallel for private(---) , B

# pragma omp parallel for private( )

q-1

for each j =jql to jgm do

enddo
FEFF R PR ARAE Sl OpenMp 22 4K 2 JF 47 1 ) S 4 41t
WHRPAT
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