& ONNX

(Open Neural Network Exchange)

Current status & beyond



Motivation: Lots of DL frameworks!

I¥ TensorFlow O PyTorch @Xnet @ cLuon

. Keras é Caffe? CNTK Q‘ Chainer

i'd PaddlePaddle | @ And more!

e Create open standard format for deep learning models

e Provide deep learning model interoperability among frameworks
e Protobuff: github.com/onnx/onnx/blob/master/onnx/onnx.proto



https://github.com/onnx/onnx/blob/master/onnx/onnx.proto
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Current status: Framework & converter support

OPyTorch & caffe2 (Eoxnet

@:@ PaddlePaddle CNTK
“MATLAB’ & Chainer

1 TensorFlow P4 Keras LibSVM

import torch
torch.onnx.export(model, dummy_input,

import onnx

import caffe2.python.onnx.backend as
model = onnx.load("alexnet.onnx")
rep = backend.prepare(model, device=

python -m tf2onnx.convert\

--input tests/models/fc-layers/frozen.pb\

--output tests/models/fc-layers/model.onnx\

"alexnet.onnx",



Current status: Runtimes, Compilers, & Visualizers
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Visual DL




Current status: ONNX Runtime
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https://azure.microsoft.com/en-us/blog/onnx-runtime-for-inferencing-machine-learning-models-now-in-preview/



https://azure.microsoft.com/en-us/blog/onnx-runtime-for-inferencing-machine-learning-models-now-in-preview/

Current status: ONNXIFI & ONNX.js

[ ONNXIFI J \

API to connect deep learning frameworks to backends. Implemented for Caffe2
(github.com/onnx/onnx/blob/master/docs/ONNXIFI.md)
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Javascript library for running ONNX models on browsers and on Node.js
Benchmark show 7 ~ 26X performance improvement over similar efforts
(github.com/Microsoft/onnxjs)

<script src="https://cdn.jsdelivr.net/npm/onnxjs/dist/onnx.min.js"></script>
const myOnnxSession = new onnx.InferenceSession();
\_ myOnnxSession.loadModel("./my-model.onnx") -



https://github.com/onnx/onnx/blob/master/docs/ONNXIFI.md
https://github.com/Microsoft/onnxjs
https://cdn.jsdelivr.net/npm/onnxjs/dist/onnx.min.js

Current status: Model zoo (github.com/onnx/models)
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https://github.com/onnx/models/blob/master/models/image_classification/mobilenet
https://github.com/onnx/models/blob/master/bvlc_reference_caffenet
https://github.com/onnx/models/blob/master/models/image_classification/resnet
https://github.com/onnx/models/blob/master/bvlc_reference_rcnn_ilsvrc13
https://github.com/onnx/models/blob/master/models/image_classification/squeezenet
https://github.com/onnx/models/blob/master/densenet121
https://github.com/onnx/models/blob/master/models/image_classification/vgg
https://github.com/onnx/models/blob/master/inception_v1
https://github.com/onnx/models/blob/master/bvlc_alexnet
https://github.com/onnx/models/blob/master/inception_v2
https://github.com/onnx/models/blob/master/bvlc_googlenet
https://github.com/onnx/models/blob/master/shufflenet
https://github.com/onnx/models/blob/master/zfnet512
https://github.com/onnx/models/blob/master/tiny_yolov2
https://github.com/onnx/models/blob/master/ssd
https://github.com/onnx/models/blob/master/yolov3
https://github.com/onnx/models/blob/master/models/semantic_segmentation/DUC

Current status: ONNX 1.5 spec

e Opset 10 adds operators to support object detection models such as Yolo
v3, Faster RCNN, and SSD. Models will be added to the ONNX Model Zoo

e Quantization support (with first set of operators)

e Promote ONNX Function to support composing operators (support of more
operators from other frameworks while limiting new operators)

e All experimental ops are removed and deprecated



Areas of development (gitter.im/onnx/Lobby)

e Quantization: Few more quantized ops to be added in the future (Intel)

e Training: Use cases defined. Technical discussion on enabling training IR,
loss function & optimizer. Enabling ONNX Runtime for training (IBM)

e Model zoo: Implementing Cl to automate compliance check (Huawei)

e Mobile & Edge: defining profiles for edge and associated use cases
(Qualcomm)

e Dataflow: Define preprocessing op definitions. Reference implementation to
be provided (NVidia)



New governance structure for wider participation

Transparent decision process & better technical decisions
github.com/onnx/onnx/tree/master/community
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https://github.com/onnx/onnx/tree/master/community

Engagement & usage (Dec 20
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Thank you!

@ onnx.al



