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Abstract— Artificial Neural networks have been
part of an attempt to emulate the learning curve of
the human nervous system. However the vital
difference of, nervous system being highly parallel
and computer processor units remaining largely
sequential persists. Here an attempt is made to
bridge that gap with the help of Graphics
Processing Units (GPUs) which are designed to be
highly parallel. In particular Back propagation
networks are considered which use supervised
learning. Back-propagation algorithms, with no
data dependencies are embarrassingly parallel and
hence only a totally parallel system can exploit it
fully. However, it has also been observed that GPUs
underperform when either significant overhead in
calculations is incurred or algorithm is not
sufficiently parallel.
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( A.  Sequential Design
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B. Design with Parallelization
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FPA temp =

PA.Add (PA.InnerProduct (input,
weightl), theta);
//PA.InnerProduct == Matrix
//multiplcation

FPA hidden activation =
PA.Reciprocal (PA.Add (PA.Pow (new
FPA(2.71828f,new

int[] {num patterns,number hidde

n}),PA.Negate(temp)), 1.0f));
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for (int k = 0; k < numpat;
k++)
{
for
{
hidden[k, i] =
for (int j = 0;
{
hidden([k, i] +=
iwt[j,1]* inputlk,jl;
}
hidden([k, 1] += thetalk,1];
hiddenlk, i] =
1.0f/ (float) (1.0+Math.Exp (-
hidden(k, 1i]));
}}

(int i = 0; 1 < nh; i++)
0.0f;

J < ni;j++)
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FPA error =
PA.Subtract (desired output,
actual output);
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FPA output weight =

PA.Add (PA.Multiply (PA.InnerProd
uct (PA.Transpose (hidden, new
int[]{1,0}),error),output beta)
,output weight);

FPA input weight =

PA.Add (PA.Multiply (PA.InnerProd
uct (PA.Transpose (input, new
int[]{1,0}),hidden error),
hidden beta), input weight);
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PA.ToArray (output weight, out
array output weight);
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FPA oerror =
PA.Eval (PA.Subtract (actual outp
ut, correct output));
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Figure 1 shows time variance of the
application with the number of patterns
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Figure 2 plots time in seconds against the

network size
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