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1. Introduction
In this contribution, we evaluate the splittability of different models as it has been discussed during SA4#127e and mentioned in the functional PD. 
· Clause 4.7.1 Identified challenges and proposals indicated “complexity of modern popular AI/ML models (like EfficientNet, EfficientDet, and YOLO)” in operator requirements.
· clause 4.7.2 on Operator topics of interest: Exploring the complexity, and particularly the splittability of the modern state of the art popular AI/ML models for split inferencing.
We explore split operations on AIML model described in the ONNX format. ONNX is the widely used de-facto model format providing a large set of tools for example, for conversion from or to PyTorch and TensorFlow. A lot of models are available in ONNX format  https://github.com/onnx/models.
We specifically experimented split operation on EfficientNet as suggested from the identified challenge.
We have successfully split a large set of ONNX files, as shown in the table below. We never had any problem splitting ONNX file so far. 
2. Model Splittability status
The next table gives a status of the current assessed models regarding the split operations with ONNX. Process inference was run on both models ssd-resnet and retinanet.
 ONNX multi-branch split function APIs and scripts were used on different model as follows:
	Model name
	task
	Splitted
	Verified with Inference
	Multi-branch

	ssd-resnet
	Object detection
	yes
	yes
	Yes (up to 13)

	retinanet
	Object detection
	yes
	yes
	Yes (up to 85)

	yolo-v2
	Object detection
	yes
	no
	Yes (up to 3)

	yolo-v4
	Object detection
	yes
	no
	Yes (up to 7)

	tinyyolov2
	Object detection
	yes
	no
	no

	mobilenetv3
	Image classification
	yes
	no
	Yes (up to 3)

	Resnet152
	Image classification
	yes
	no
	Yes (up to 2)

	Resnet18
	Image classification
	yes
	no
	Yes (up to 2)

	ResNext50FF
	Image classification
	yes
	no
	Yes (up to 2)

	squeezenet
	Image classification
	yes
	no
	Yes (up to 2)

	efficientnet
	Image classification
	yes
	no
	Yes (up to 4)

	caffenet
	Image classification
	yes
	no
	no

	inception
	Image classification
	yes
	no
	Yes (up to 5)

	vgg16
	Image classification
	yes
	no
	no

	nerf
	3D model rendering
	yes
	no
	Yes (up to 36)



The table above demonstrates that a large set of ONNX files was successfully split. 
3. Splittability on EfficientNet family 
EfficientNet is a family of models used for classification tasks. The split operations have been performed on different models of this family. It consisted in listing all the available nodes and then applying a split method for each node. The splitting process has been successfully applied for all the listed nodes. The next table gathers the assessed EfficientNet models, the number of nodes where the split was applied and the maximum number of split branches.
For all the split operations, ONNX framework is used.
All the models of EfficientNet family come from the ONNX model zoo (https://onnx.ai/models/)

	Model name
	Size (KB)
	Number of Parameters
	Number of available nodes for split
	Single branch or multi branch
	Max number of branches

	efficientnet_b0_Opset16
	20633
	5288548
	238
	multi branch
	4

	efficientnet_b1_Opset16
	30406
	7794184
	340
	multi branch
	4

	efficientnet_b2a_Opset16
	35536
	35536
	340
	multi branch
	4

	efficientnet_b2_Opset16
	35536
	9109994
	340
	multi branch
	4

	efficientnet_b4_Opset16
	75423
	19341616
	475
	multi branch
	4

	efficientnet_b5_Opset16
	118512
	30389784
	577
	multi branch
	4

	efficientnet_el_Opset16
	41220
	10589712
	139
	multi branch
	2

	efficientnet_em_Opset16
	26849
	6899496
	123
	multi branch
	2

	efficientnet_es_pruned_Opset16
	21166
	5438392
	94
	multi branch
	2

	efficientnet_lite0_Opset16
	18125
	4652008
	159
	multi branch
	4

	efficientnetv2_rw_m_Opset16
	207542
	53236442
	773
	multi branch
	4

	efficientnetv2_rw_t_Opset16
	53202
	13649388
	486
	multi branch
	4



Example: efficientnet_lite0_Opset16 split at node 10
The next drawing shows a representation of the efficientnet_lite0_Opset16 model which was split at node 10. The two sub-models, Part I and Part II have been opened with Netron tool (https://netron.app/) .




Example: efficientnet_lite0_Opset16 model split at node 100
The next drawing shows a representation of the efficientnet_lite0_Opset16 model which was split at node 100. We can observe that at node 100, two branches are cut. The two sub-models, Part I and Part II have been opened with Netron tool (https://netron.app/).



4.  Proposal
We propose to add the content of section 2 and 3 to the evaluation TR.
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