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1. [bookmark: _Toc504713888]Introduction
In this contribution, we address objective 3 of the FS_AI4Media study item on identifying the data formats for the exchange of different data components of various AI/ML models. 
The focus of this contribution is on identify a key format for the exchange of DNN network models and their training states.
1. ONNX Format
The Open Neural Network Exchange (ONNX) format [1] is an open specification that was developed to facilitate the exchange of machine learning models between different AI frameworks. ONNX consists of the following components:
· A definition of an extensible computation graph model.
· Definitions of standard data types.
· Definitions of built-in operators.
The ONNX format is built around the Protocol Buffers (Protobuf) open-source cross-platform serialization format that was developed initially by Google.
The ONNX Graph is structured as a list of nodes that form an acyclic graph. Each node of the graph represents one of the built-in operators and its attributes. As an example, a node could be a Convolution operation, and its attributes would contain information regarding the padding and stride that must be used. Each edge of the graph represents input or output data tensors. The top-level ONNX construct is a ‘Model.’, and is represented in protocol buffers as the type onnx.ModelProto. It provides metadata that is necessary for the reader to determine if they are able to process the stored model. Each model must explicitly name the operator sets that it relies on for its functionality. Operator sets defines a set of operators and their versions. An operator is identified through its unique operator type (op_type), which is a case-sensitive operator name. 
Built-in operators include a large list of widely used operators such as the following:
· Math operators such as Abs
· DNN operators such as Conv and LSTM
· Activation operators such Sigmoid and Relu
· Pooling operators such as MaxPool
· Other operators such as error computation and data reformatting operators
The following provides an example of an ONNX model in protobuf format:
	ir_version: 5
producer_name: "skl2onnx"
producer_version: "1.11"
domain: "ai.onnx"
model_version: 0
graph {
  node {
    input: "X"
    output: "Y"
    name: "Pa_Pad"
    op_type: "Pad"
    attribute {
      name: "mode"
      s: "constant"
      type: STRING
    }
    attribute {
      name: "pads"
      ints: 0
      ints: 1
      ints: 0
      ints: 1
      type: INTS
    }
    attribute {
      name: "value"
      f: 1.5
      type: FLOAT
    }
    domain: ""
  }
  name: "OnnxPad"
  input {
    name: "X"
    type {
      tensor_type {
        elem_type: 1
        shape {
          dim {
          }
          dim {
            dim_value: 2
          }
        }
      }
    }
  }
  output {
    name: "Y"
    type {
      tensor_type {
        elem_type: 1
        shape {
          dim {
          }
          dim {
            dim_value: 4
          }
        }
      }
    }
  }
}
opset_import {
  domain: ""
  version: 10
}



1. Proposal
We propose to document the ONNX format based on the content of section 2 in the TR.
1. References
[1]		Open Neural Network Exchange (ONNX), https://onnx.ai
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