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Abstract: [Objective] Deep learning models are widely used in various typical artificial intelligence fields

AR .

with strong modeling performance and excellent multi-scene adaptability. At present, heterogeneous
parallel computing technology is usually used to meet the computing power requirements of deep
learning models. However, current deep learning frameworks generally use programming models such
as CUDA or ROCm, which can only support equipment of specific manufacturers. It is necessary to
support general heterogeneous computing equipment by the OpenCL programming standard. So we

focused on implementing the OpenCL version of the TensorFlow framework. [Methods] This paper
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analyzes the code of the Element-Wise operator implemented mainly based on the interface provided by the Eigen library

in the TensorFlow framework, disassembles the encapsulation method of the corresponding structure and class, and

implements the Element-Wise operator based on the OpenCL programming standard. Implementation and encapsulation

ensure the specification and extensibility of the code. [Results] This paper tests and compares the Element-Wise operator

of OpenCL with the CUDA operator. The experimental results verify the feasibility of the implementation of the operator

with OpenCL in terms of correctness and computational efficiency. [Conclusions] As an essential part of implementing

the TensorFlow framework with OpenCL, the work presented in paper successfully implement the OpenCL version of

the Element-Wise operator in the TensorFlow framework. The computational accuracy and calculation efficiency of the

operator implemented in this paper is also verified by experiments.
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Fig.1 TensorFlow architecture diagram™
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template <typename Device, typename Functor>
class UnaryOp : public OpKernel {
public:
typedef typename Functor::in_type Tin;
typedef typename Functor::out_type Tout;
explicit UnaryOp(OpKernelConstruction* ctx) : OpKernel(ctx) {
auto in = DataTypeToEnum<Tin>::v();
auto out = DataTypeToEnum<Tout>::v();
OP_REQUIRES_OK(ctx, ctx->MatchSignature({in}, {out}));
}
void Compute(OpKernelContext* ctx) override {
const Tensor& inp = ctx->input(0);
Tensor* out = nullptr;
if (std::is_same<Tin, Tout>::value) {
OP_REQUIRES_OK(ctx, ctx->forward_input_or_allocate_output(
{0}, @, inp.shape(), &out));
} else {
OP_REQUIRES_OK(ctx, ctx-s>allocate_output(@, inp.shape(),
&out));
}
functor: :UnaryFunctor<Device, Functor>()(
ctx->eigen_device<Device>(), out->flat<Tout>(),
inp.flat<Tin>());
}
b
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Fig.2 Implementation of operators based on Eigen library in

TensorFlow
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2.2 SEIRR{

template <typename T>
struct scalar_logistic_op {
EIGEN_EMPTY_STRUCT_CTOR(scalar_logistic_op)
EIGEN_DEVICE_FUNC EIGEN_STRONG_INLINE T operator()(const T&
x) const {
const T one = T(1);
return one / (one + numext::exp(-x));

}

template <typename Packet> EIGEN_DEVICE_FUNC
EIGEN_STRONG_INLINE
Packet packetOp(const Packet& x) const {
const Packet one = psetl<Packet>(T(1));
return pdiv(one, padd(one, pexp(pnegate(x))));

ot —>

& T OpenCL 1) TensorFlow HEZEH Element-Wise 5-7-SZH1

template <typename T>
struct sin : base<T> {
static string get_kernel_src(string tName, string toutName) {
string srcl = " __kernel void Kernel(__global const "+tName+" *
input, __global "+ toutName +" * output, int N) \
Q0
const float cutoff_upper = 15.6437711715698242f; \
PR
string src2 = " __kernel void Kernel(__global const "+tName+" *
input, __global "+ toutName +" * output, int N)\
Q0
const float cutoff_upper = 36.736800569677104f;
AN
if(tName == "_Complex float" || toutName == "_Complex double")
return src2;
else
return srcl;
}
Y

& 6 OpenCL SEIRAI
Fig.6 Implementation example based on OpenCL
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Table 2 Accuracy test of integer data
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Table 3 Accuracy test of floating point data
FI K FE le-3 le-4 le-5
Float32 100% 100% 100%
Float64 100% 100% 100%
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