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INTRODUCTION

Development of a fast inference system in TMVA that takes takes a trained
ONNX model as input and produces compilation-ready standalone C++ scripts
as output.

These scripts will then provide users an easy way to deploy their deep
learning models 1in their physics software and analysis frameworks.

GOAL

Implementation of Batch Normalization and Instance Normalization operator
as defined by the ONNX operator standards in the code generation format.



<memory=
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<cctype>

<algorithm>

<lostream>

irser ONNX parser;

model = parser.Parse("./testCaseBatchNorm 1.onnx");
model.Generate();

model.OQutputGenerated();




at* alpha, const float* x,
] 1st float* x, nst int *incx, float*

t *incx, pat* y, const int* incy);
Yy, €Ons int* incy);

t tensor var[120] = {1.11731648, 1.11731648, 1.11731648, 1.11731648, 1.11731648, 1.11731648, 1.11731648, 1.11731648, 1.1173

t tensor mean[120] = {0.610773981, 0.610773981, 0.610773981, 0.610773981, 0.6
it tensor bias[120] = {-0.844192743, -0.844192743, -0.844192743, -0.844192743,
t tensor s[120] = {2.34357285, 2.34357285, 2.34357285, 2.34357285, 2.34357285
t tensor y[120];
ector<float> infer( at* tensor x){
N =120;
op 0 incx =

1;
op 0 incy = 1;
:scopy (&N, tensor

x, &op 0 incx,tensor y, &op 0 incy);

t op @ alpha = -1;
:saxpy (&N, &op 0 alpha, tensor mean, &op 0 incx,tensor y, &op 0 incy);

size t 1 =0; i < 120; i++) {
tensor y[i] *= tensor s[i] * tensor var[i];
}
op 0 alpha = 1;
BLAS: :saxpy (&N, &op 0 alpha, tensor bias, &op 0 incx, tensor y, &op 0 incy);

1t> ret (tensor y, tensor y + sizeof(tensor y) / sizeof(tensor

10773981, 0.610773981, 0.610773981, 0.61077398
-0.844192743, -0.844192743, -0.844192743, -0.
, 2.34357285, 2.34357285, 2.34357285, 2.343572

ylel));




1"

‘testCaseBatchNorm 1.hxx

batchsize =2;
inputss[60 * batchsize];

(int 1 = 0; 1 < 60 * batchsize; i++){
srand(time(0));
inputss[i] = rand();

1::infer(inputss);

& 1: out){
std::cout << 1 <<




TASKS

v Batch-Normalization Operator
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ROperator_BN()
TypeInference()
ShapeInference()
Initialize()
Generate()
make_ROperator_BN()
Write tests
Optimize using blas

stance-Normalization Operator

ROperator_IN()
TypeInference()
ShapeInference()
Initialize()
Generate()
make_ROperator_IN()
Write tests
Optimize using blas



THANK YOU !

Report:

https://docs.google.com/document/d/1qtoglXoyIfsngIVpidsTegpQlybpxdémFH6doP4myL
o/edit?usp=sharing

https://github.com/sitongan/TMVAFastInferencePrototype/pull/5

https://github.com/sitongan/TMVAFastInferencePrototype/pull/7



https://docs.google.com/document/d/1qtoglXoyIfsngJVpidsTegpQlybpxd6mFH6doP4myLo/edit?usp=sharing
https://docs.google.com/document/d/1qtoglXoyIfsngJVpidsTegpQlybpxd6mFH6doP4myLo/edit?usp=sharing
https://github.com/sitongan/TMVAFastInferencePrototype/pull/5
https://github.com/sitongan/TMVAFastInferencePrototype/pull/7

