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Table 1 SPARC64™ VIIIfx Specification
Specification
128GFLOPS (16GFLOPS X 8cores)

Peak performance

Core 8
Floating-point FMA : 2 x 2 (SIMD)
Execution units DIVIDE : 2
(Core spec) Floating-point register (64bit) : 256
General purpose register (64bit) : 188
Cache L1I$ : 32KiB (2way)
L1DS : 32KiB (2way)
L2$ : Shared 6MiB (12way)
Memory throughput 64GiB (0.5B/F)
Clock 2.0GHz
Chip size 22.7mm x 22.6mm

Number of transistors 760M
58W (30°C, Water Cooling)

Power
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static float
static float

p [MIT[MJ] [MK];

a[4] [MI][MJ] [MK],
b[3] [MI] [MJ] [MK],
c[3] [MI][MJ] [MK]

jacobi (arguments) |
for (condition) |

s0 = a0l [i1[j1[k] * pli+11[j 1lk ]
+al1]10il1 01kl * pli JLj+11Lk ]

Figure 1 himenoBMT@C++ array type
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struct mat {
float* addr;
int rows, cols, deps; // dimensions
} *p, *a, *b, *c;
#tdefine VA(mat,n,r,c,d) ¥
mat->addr [ ¥
(n) * mat->rows * mat->cols * mat->deps + ¥
(r) * mat->cols * mat—>deps + ¥
(c) * mat->deps + ¥
(d) 1

jacobi (arguments) |
for (condition) {

s0 = VA(a,0,i,j,k) * VA(p,0, i+1,j, k)
+ VA(a,1,i,j,k) * VA(p,0,i, j+1, k)

Figure 2 himenoBMT@C++ pointer type

Figure 30 template type I%, C++ TFH#HE O & W
Boost®lZF|H L7-H D ToHD. Boost i£7 7 L— b &F
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RORFTENELS RV GHAT Y 2 — U v 7 Okt %
WHTHZ LN,

new_Mat (Matrix *& Mat, int nums
int rows, int cols, int deps)
{
Mat = new boost::multi_array<float, 4> (
boost: :extents[nums] [rows] [cols] [deps] ) ;
return (Mat != NULL) ? 1:0;
}
main() {
new_Mat (a, 4, imax, jmax, kmax);
gosa= jacobi (nn, *a, *b, *c, *p, *bnd, *wrk1, *wrk2) ;
}

jacobi (arguments) {

for (condition) {
sO = alO][i1[jIlk] * pli+11[j 1[k 1]
+al1llil0i10k] *= pli 10j+110k 1]

Figure 3 himenoBMT@C++ template type
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a i, T_XTCT-Kfast &3 %. Figure 4075 — % T,
Fortran O ENIMEREE 100% L L, TOKRERL TV 5.
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Figure 4 himenoBMT@C++ FATIERE D Sk
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LR, WA X —ERATH D AL DB TIEREE ET ISV —varix, B TOEELZN
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® 0% AL T\, pisoFOAM %, PISO i (Pressure-Implicit with

Split Operators) D7 /L T Y AL ZFEW LT/ VWL 7o T
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, MLoOBA%E SR TR

L7ca— FE L TR BB LAZ < 2D
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#include “setRootCase. H”
“createTime. H”
“createMesh. H”
“createFields. H”
“initContinuityErrs. H”

#include
#include
#include
#include

Figure 8 #lil{fbd =2 — N

fvVectorMatrix UEgn
(

fvm: :ddt (U)
+ fvm: :div(phi, U)
+ turbulence->divDevReff (U)

)
UEan. relax () ;

if (momentumPredictor)

{
}

solve (UEgn == -fvc::grad(p));

Figure 9 By 2o = — K

volScalarField rAU(1.0/UEan. AQ)) ;

U = rAU*UEgn.HQ) ;
phi (fvc::interpolate (U) & mesh.Sf())
+ fvc::ddtPhiCorr (rAU, U, phi);

adjustPhi (phi, U, p);
// Non-orthogonal pressure corrector |oop
for (condition) {

// Pressure corrector

fvScalarMatrix pEgn
(

vm: :laplacian(rAU, p) == fvc::div(phi)
)

pEan. setReference (opRefCel |, pRefValue) ;
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Figure 12 F4TH D
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DB AT Y a—1 T ORET T, B
HLICE D A==~y FOBRBTH 5. BEEFEOH L
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in Lo AR
local L A4
out LU RA

in L A4
local L R4A

out Lo R4 in LR4A
local L RB
out LU RA

[ liezrsnss

Figure 15 LY A X 7 ¢ R
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FATXE D CPU ¥ 7 V%Gt =792 cycle_counts, 38X
LURAX T 4 RUDEYFEZIC IO MBRITNTER
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regwin_intlk ORI, FEM7T 07 74 F fapp THEFHH
THZENTERV. ZD7=H, PCR(Performance Control
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