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$%)! 1$ * Issues with Current HPEC Development
n Inadequacy of Software Practices & Standards
* "L (%

1 1 ( * High Performance Embedded
Computing pervasive through DoD
_ 1] applications
. ( ( — Airborne Radar Insertion program
85% software rewrite for each hardware

Processor board costs < $100k

$ l n I $ Software development costs > $100M
. P — Torpedo upgrade

Two software re-writes required after changes

0 ( platform
— Missile common processor

' B n — 3 in hardware design
H - System Development/Acquisition Stages
wom 4 Years [ 4 Years [ 4 Years,
I *1 1 ( program o o o o Today — Embedded Software Is:
System Tech. CJ NOt pOI’tab|e
Development
| / —_ 1 " ( (" System Field || * Not scalable
M — Demonstration e
Engineering/ _ 4 DIffICU|t tO deve|0p
:SSSS?S.‘#S&Q * Expensive to maintain
Mty Asset D
Signal Processor A A A A A
Evolution 1sfgen. 2ndgen. 3rd gen. 4th gen. Sthgen.  6th gen.
MITRE MIT Lincoln Laboratory AFRL
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A = vsip_cmcreate_d
(10,15, VSIP_ROW,MEM_NONE);
C = vsip_cmcreate_d
(10,10, VSIP_ROW,MEM_NONE);
tmp = vsip_cmcreate_d
(10,10, VSIP_ROW,MEM_NONE);
vsip_cmprodh_d(A,A,tmp);
vsip_rscmmul_d(alpha,tmp,tmp);
vsip_rscmmul_d(beta,C,C);
vsip_cmadd_d(tmp,C,C);
vsip_cblockdestroy(
vsip_cmdestroy_d(tmp));
vsip_cblockdestroy(
vsip_cmdestroy_d(C));
vsip_cblockdestroy(
vsip_cmdestroy_d(A));

Matrix<complex<double> > A(10,15);
Matrix<complex<double> > C(10,10);
C = alpha * prodh(A,A) + beta * C;
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float* A[size];
float* B[size];
float* Z[size];

Ivgtx(A, 1, B, 1, Z, 1, size, 0);
vmulx(z, 1, A, 1, Z, 1, size, 0);

Vector<float> A(size);
Vector<float> B(size);
Vector<float> C(size);

C=ite(A >B, A, 0.0);
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out = gain *img + offset;

( 12 %$ - %$! # !

* 1 ( 1 n 1 ( % (lll 1 (ll n ( n 1$
for (i=0; i<rows*cols; ++i)

out[i] = gain[i]*img[i] + offset][i];
#.'0 " /("> $
for (i=0; i<rows*cols; ++i)

out = vec_madd(gain, img, offset);
out+=4; gain+=4; img+=4, offset+=4;
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1 %$ I vma_x(gain,1,in,1,offset,1,out,1,size);
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Fitm<T, T, row, fft_fwd>
fwd(Domain<2>(rows, size), 1.);

Fitm<T, T, row, fft_inv>
inv(Domain<2>(rows, size), 1./size);

fft_ip<fft_fwd>(weights);

data = inv(vmmul<row>(weights, fwd(data)));

#% $ " P! *
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typedef complex<float> T;
Vector<T> weights(size); Allocate
Matrix<T> data(rows, size); Data Structures

Create FFTM Objects

Transform Weights

Fast Convolution
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3.6 GHz Xeon 1 GHz PowerPC 7447A 2 GHz PowerPC 970FX

# proc | GFLOP/s | Uitil # proc | GFLOP/s | Uil # proc | GFLOP/s | Uitil
1 6.0 41.8% 1 3.7 46.2% 1 6.6 41.2%
(Using Intel IPP) (Using Mercury SAL) (Using FFTW 3)

6 6. %




SR gl I % $ %$% $ $ 6 7

typedef complex<float> T;

typedef Dense<2, T, row2_major, Map<> > data_blo

typedef Dense<l, T, rowl major, Global map<1> > weights_
Map<> map(num_processors());

Vector<T, weights block type > weights(size);

Matrix<T, data_block type > data(rows, size, map);

9 % $ %I! $%P! *

Fitm<T, T, row, fft_fwd> fwd(Domain<2>(rows, size),
Fitm<T, T, row, fft_inv> inv(Domain<2>(rows, size),

fft_ip<fwd_fft>(weights);

data = inv(vmmul<row>(weights, fwd(data)));

ck_type;
block type;

iw):
1./size);
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