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Introduction
This use case proposal describes AI/ML model management (e.g. model deployment) via oneM2M platform.
7.9
Use case #9 – AI model management 

7.9.1
Description
A typical use case for on-device AIoT (AI + IoT) services would consist of three steps:
1) prepare training dataset with IoT sensor data
2) build AI models with dataset preprocessing, training and validation
3) deploy the models to an IoT device and perform inferencing
The first step has been described in clause 7.8 as AI dataset preparation use case. The next step is done by data scientists or AI modelers with their expertise (e.g. domain knowledge, algorithm/parameter optimization skills). The use case in this clause describes how the third step can be done with IoT platforms. After all three steps, the inference result can also be stored in the IoT platform so it can be served to AIoT applications.

To elaborate more on the third step in terms of AI model management, the AIoT platform provides AI model repository with model metadata and model deployment capabilities. 
7.9.2
Source
None
7.9.3
Actors
· IoT device: is on-device AI capability so it can run AI models that have been deployed remotely 
· IoT platform: provides AI model repository and model deployment capability
· Data scientist: trains AI models and store them in the model repository on an AI-enabled IoT platform
· AI service provider: manages AI models in the repository and deploy a model to an IoT device
7.9.4
Pre-conditions
· The IoT device stores sensor measuring to the IoT platform.
· The data scientist creates AI models with the sensing data from the devices.
· The IoT device subscribes its model deployment resource, so it can get the deployment information.
· The IoT device can run AI models, while using its sensor readings as inference input data.
7.9.5
Triggers
· None.  

7.9.6
Normal Flow
Figure 7.9.6-1 illustrates the high-level flows that shows use case of the AI/ML model management and deployment capabilities.
· Step 1: The data scientist creates an AI model repository to store models
· Step 2: The data scientist registers(stores) an AI model to the model repository. 

· Step 3: The AI service provider checks the models in the repository and select a model for a field IoT device. 

· Step 4: The AI service provider requests the IoT platform to deploy the selected model to the device.
· Step 5: The IoT platform send the notification for the model deployment. The notification either contains binary model or URI of the model which is stored outside the system (e.g. web storage).
· Step 6: The AI-enabled IoT device runs the AI model on local AI platform (e.g. tensorflow). Then it gets new sensor readings, it prepares the inference input data out of the sensor data and perform the inference.
· Step 7: The IoT device store the inference results to the IoT platform.
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Figure 7.8.6-1 1 A flow for AI/ML model management and deployment
7.9.7
Alternative Flow
In oneM2M standard point of view, the target of model deployment is basically applications while platforms provide AI model management and deployment capabilities. Therefore, the alternative flow to the main flow above is to deploy an AI model to AIoT applications (e.g. AI inference server on cloud computing environment).
7.9.8
Post-conditions
None
7.9.9
High Level Illustration
In this use cas scenario, there are two types of users (e.g. AI service provider and data scientist) and assumably they use the AI service portal which act as an IoT application. The portal provides UI/UX to those users, while interacting with the AIoT platform. 
The data scientist, once creates an AI model, uploads the model to the portal so it is registered (stored) on the AIoT platform. Then the AI service provider checks the available models and deploy a model to IoT device(s).

Then the devices receives a new model or model information, it runs the model and perform inferencing with its own sensor measurings.
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Figure 7.9.9-1 AI model management for AI-enabled IoT devices
7.9.10
Potential Requirements
1) The oneM2M System shall be able to manage AI/ML models with model metadata. 

2) The oneM2M System shall be able to support an AI/ML model deployment to IoT devices (e.g. Edge/Fog nodes) and IoT applications.
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