Doc# MAS-2017-0252R05-Semantics_Use_Case_in_the_Industrial_Domain.doc

	Input Contribution

	Meeting ID*
	MAS#34

	Title:*
	Semantics use case in the industrial domain

	Source:*
	Chengsui Lu, Hitachi, cslu@hitachi.cn
Miao Jiang, Hitachi, miaojiang@hitachi.cn

	Uploaded Date:*
	2018-3-11

	Document(s) 

Impacted*
	WI-0075 Industrial Domain Information Model Mapping & Semantics Support
TR-xx Industrial Domain Information Model Mapping & Semantics Support

	Intended purpose of

document:*
	 FORMCHECKBOX 
 Decision

 FORMCHECKBOX 
 Discussion

 Information

 Other <specify>

	Decision requested or recommendation:*
	To agree on the semantics related use case in the industrial domain.

	Template Version:23 February 2015 (Dot not modify)


oneM2M Notice

The document to which this cover statement is attached is submitted to oneM2M.  Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by terms of the Working Procedures and the Partnership Agreement, including the Intellectual Property Rights (IPR) Principles Governing oneM2M Work found in Annex 1 of the Partnership Agreement.

During MAS#31, semantics related use case in the industrial domain was asked to be shared within oneM2M for the newly created WI “WI-0075 Industrial Domain Information Model Mapping & Semantics Support”. The preferred approach is to select the relevant use cases defined by existing industry related organizations i.e. I4.0, IIC, etc.
This contribution proposes a most relevant use case from I4.0 addressing the needs of utilizing data models to describe industrial devices in a standardized way for automated device integration within a production system. 

This use case shall be collected in a separate chapter of the new TR created for WI-0075.

The numbering of chapters shall be updated after the agreement of the skeleton of mentioned new TR.
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-----------------------Start of Change 1-------------------------------------------
[i.3]
Plug & Produce for Field Devices in an Adaptable Factory, June 2017.

NOTE:
Available at http://www.plattform-i40.de/I40/Redaktion/EN/Downloads/Publikation/Industrie-40-%20Plug-and-Produce.html
----------------------- End of Change 1-------------------------------------------
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6
Use case
Use case name: Plug & Produce for Field Devices in an Adaptable Factory [i.3]

Description:
The referred use case is defined by I4.0 (which has defined 9 application scenarios; the mentioned one is Adaptable Factory/ AF). Plug & Produce in an AF aims at adaptable manufacturing configurations within a factory for quickly changing production capacities and capabilities (analogous to the “plug-and-play” concept for connecting a new device via USB cable to a computer and utilizing the device almost immediately). 

The addressed semantics related requirement in the mentioned use case is about Semantic Understanding: the production modules would contain a machine-readable, semantically unambiguous self-description of their properties and capabilities.

An I4.0 system consists of many interacting I4.0 Components, and each I4.0 Component further consists of many Assets and many Asset Administration Shells (AAS). An AAS is a meta-model describing an asset and it re-uses the concepts from existing standards (mostly IEC 62832 “Digital Factory”, IEC61360 “CDD: Common Data Dictionary”, and IEC 62541 “OPC UA”) as much as possible. In an example realization of the use case, several data models are utilized for describing device information and enabling automatic device integration into the plant. More specifically, AutomationML is adopted for describing device activities (e.g. heating material), eCl@ss is adopted for describing device type (e.g. temperature sensor) , and OPC-UA is adopted for describing device services (e.g. sub/pub data) and storing device runtime data (e.g. process values, history, alarm & events, maintenance data).

Based on the utilization of multiple industrial data models, a physical asset in an I4.0 system could be described in a standardized way, and the integration and configuration of a field device within a production system could be automated.
Below is the figure from [i.3] about AAS. Process Engineering Tool application provides configuration data for a plant, which may include specific configuration parameters for field devices. Device Management Server detects newly connected devices, assesses their capabilities, configures the devices, and sets them into an operational mode, e.g. FDI Server. Intelligent Field Device can be an actuator or sensor. It is equipped with standardized communication capabilities and a self-description. Controller can execute control algorithms based on sensor inputs and passes actions to actuators. It is equipped with standardized communication capabilities and a self-description. Process Control System refers to the Hardware/Software system that visualizes operator screens to supervise an industrial process.
[image: image1.emf]
Figure 6-1: Plug & Produce for Field Devices in an Adaptable Factory [i.3]
From the standardization gaps of the referred use case (section 8.3 in [i.3]), it is pointed out that higher-level services in the devices are desired to allow manipulating the state of the device (e.g. un-configured, ready to operate, malfunctioning) or even negotiate Quality-of-Service related properties (e.g. resolution of the sensor value). oneM2M base ontologies provide richer semantic features with classes of OutputDataPoint and/or OperationOutputs and semantic operations (e.g. SPARQL query)  which might support the device states manipulation on the device management server from Figure 6-1. If the OPC-UA or DDS device is malfunctioning, the device management server could automatically locate the problem in the field and find the solution to replace the trouble device. In this way, the configuration and maintenance efficiency could be improved in the referred use case.
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