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1 Introduction

This contribution proposes a use case ‘Data Process for Inter-factory manufacturing’ forTR-0018 as section 6.2. 
--------------------- Start of proposed modified text -------------------
6.2
Data Process for Inter-factory manufacturing
6.2.1
Description
To achieve remote manufacturing, numerous sensors are placed at product lines in factories and a  significant amount of data is generated for monitoring purposes. This data is broadcast via intra-factory network (e.g. real-time Ethernet) through PLCs (Programmable logic controller) or DCSs (Distributed Control System), etc. For monitoring product lines efficiently and effectively, MNs (Middle Node which means the gateway) will selectively collect necessary data from intra-factory network, and then send this data to oneM2M services platform for use by manufacturing control applications. The data collection policy (named data catalogue) utilized at MNs is generated and managed by the application layer and may vary based on the specific monitoring purpose (e.g. collect only temperature data for purpose of monitoring device temperature; or collect both humidity and gas data for purpose of monitoring product quality). Also, data process functionality is needed at MNs in order to filter out error data or for summarizing percentage of data exceeding a threshold.

To respond rapidly to market changes, new factories may be needed for sufficient productivity. Thus inter-factory collaboration provides significant benefit and efficiency,  which can be used in establishing a new factory where reference data catalogue can be used to establish new environment.
6.2.2 Actors
M2M Device: Sensors, controllers etc. located in factories (e.g. located at product lines) which measure and generate data. PLC (Programmable Logic Controller) /DCS (Distributed Control System) control sensors in production lines according to embedded programs. Both PLC and DCS can broadcast data related to production lines to intra-factory networks.
Intra-factory Network: In this use case, real-time Ethernet is assumed. It is standardized in IEC TC65 for which Ethernet is used at physical layer, but upper protocol is designed for industrial purpose. Meanwhile, broadcast protocol is assumed and data is broadcast with unique identifier/parameter (e.g. device ID). 

oneM2M MN: Middle Node (gateway) provides an interface from the intra-factory network to oneM2M System. MN collects data from intra-factory network according to data catalogue, which is the data collection policy. The MN may process collected data and send the data to oneM2M services platform through underlying network.

oneM2M Services Platform: oneM2M services platform stores data gathered from MNs, and provides data to applications.
oneM2M Application: An oneM2M application in the Infrastructure Domain that monitors production lines for remote manufacturing control by using collected data from oneM2M services platform. For monitoring purposes, the M2M application defines and generates the data catalogue. Then, the application provides the data catalogue to MNs. M2M application also shares data catalogue in MNs with other factories.

6.2.3
Pre-conditions

PLCs or DCSs control sensors in production lines according to embedded programs. Both PLC and DCS can broadcast data related to production lines into an intra-factory network.
Real-time Ethernet is assumed as the intra-factory network. Meanwhile, broadcast protocol is assumed and in real-time Ethernet data is broadcast with unique identifier/parameter (e.g. device ID).
6.2.4
Triggers
A remote manufacturing control application generates a data catalogue for collecting data from product lines in factories.
6.2.5
Normal Flow

The normal flow steps are as follows:
1. The application generates the data collection policy into a data catalogue, or updates the data catalogue when the monitoring purpose has changed. Then, the application notifies the data catalogue to MNs in a factory.

The application providing the data catalogue to the MNs may include  the following condition:
· In some inter-factory collaboration cases, the application also provides the data catalogue to the MNs in other collaborating factories, e.g. a newly built factory.
2. MNs start to selectively collect data from real-time Ethernet according to the data catalogue.

3. 
4. OneM2M services platform receives, stores, and provides the data to manufacturing control applications.
5. The application analyzes collected data for remote manufacturing control.
6.2.6
Post-conditions
The application utilizes (e.g. monitor and analyze) the data collected according to the data catalogue.
6.2.7
High Level Illustration
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6.2.8
Potential requirements

1. The oneM2M system shall be able to share data collection policies among different applications.
--------------------- End of proposed modified text ---------------------
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