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Introduction
This is the new use case proposal for new capabilities for AI/ML model creation and prediction.
7.8
Use case #8 – Dataset creation for AI models 

7.8.1
Description
The IoT platform which collects large volume of data from different data sources such as IoT sensors can be leveraged to provide training data and inference data for AI/ML models. The historical data from different sensors can be merged and processed to create AI/ML models. Once the model gets created, the newly stored data on the IoT platform can be merged and provided to the models to make inferences.
Traditionally, the IoT platform provides separate datasets from different data sources. For instance there is a seprate data container per sensor. Data scientists get historical data for different sensors and other data sources to merge them by themselves. While dataset pre-processing for model training should be done by existing AI/ML tools, initial dataset creation before pre-processing can be done by IoT platforms since it has all data needed.
When prepare training datasets, there should be several policies needed. A common time (e.g. data creation time) is needed to join different sets of data as a key. Null values could be left empty or can be filled with by any means (e.g. mean or latest value). Preferred data format could be different from original data formats. JSON data instances from sensors could be converted into CSV for preference.

After building AI/ML models, input data for inference/prediction can also be supported by the IoT platform as well. Live periodical data (e.g. temperature measurement) or event-based (e.g. parking spots availability) data is kept provided from different sources. Anytime a source data is given, by merging with latest report from other sources, a new set of data is created so it can be used for running model prediction. If the model is executed periodically like a batch process, then it fetches the inference data regularly. Otherwise, the model can be fed with asyncronous input data over notifications.
7.8.2
Source
None
7.8.3
Actors
· IoT sensors: provide measurement data to the IoT platform
· IoT platform: stores data from IoT sensors and provide datasets for AI/ML models
· Data scientist: fetches training datasets to build AI/ML models
· AI/ML application: receives input data for model prediction
7.8.4
Pre-conditions
· IoT sensors are registered to the IoT platform
7.8.5
Triggers
· None.  

7.8.6
Normal Flow
Figure 7.8.6-1 illustrates the high-level flows that shows use case of the AI/ML model support capabilities of IoT platforms.
· Step 1: IoT sensors provide sensor measurements and the IoT platform stores the data.
· Step 2: The data scientist requests to create a model training dataset which is the merged historical data from different sensors. 
· Step 3: The IoT platform creates the training dataset with the policies (e.g. join key). 
· Step 4: The created dataset is returned in the preferred format (e.g. CSV).
· Step 5: The data scientist build an AI/ML model with the training dataset and deploy it to the application. 
· Step 6: The data scientist now requests for inference input data to run predictions on the AI/ML application. Like step 3, policies are given to merge different set of data from sensors. When the IoT platform successfully handles the request, it create a data container to store the inference input.
· Step 7: The data scientist subscribes to the inference data container to send notifications to the AI/ML application for the newly stored data from the sensors.
· Step 8: When the IoT platform stores the sensor data, which are set as part of policies in step 6, it creates the set of inference data and put into the inference data container.
· Step 9: Per subscription created in step 7, the IoT platform sends a notification which includes the newly created inference data to the AI/ML application. Then the application use the data to run prediction.
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Figure 7.8.6-1 1 A flow for AI/ML training dataset creation and inference input data serving
7.8.7
Alternative Flow
None
7.8.8
Post-conditions
None
7.8.9
High Level Illustration
Data scientists and their AI/ML applications can leverage the new AI supporting capabilities of the IoT platform. Traditionally the data scientist manually join data with external software tools after fetching data with APIs or database queries. However,  with this capability, merging different data can be easily managed for AI/ML model training and prediction. It can be setup with an API call and even can be used with subscription/notification capability.
To create an AI/ML model, the IoT platform provides dataset creation for existing data on the platform, so it is historical data, for model training.  For the prediction on the trained model, live data from the sensors can be merged in the similar way for training dataset and be stored on the platform. Then the inference input data can be periodically retrieved for batch prediction applications or can be notified for the event of new sensor data.
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Figure 7.8.9-1 Dataset creation service to support AI/ML models
7.8.10
Potential Requirements
1) The oneM2M System shall be able to create datasets using the historical data (e.g. IoT sensor) to train AI/ML models. 

2) The oneM2M System shall be able to create datasets using the current data (e.g. IoT sensor) to train AI/ML models or make prediction/inference with the trained models.
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