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Closed-loop Optimization
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lloT Systems:
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 Common architecture requirements & patterns
e Common architecture concepts & vocabulary
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A standards-based architectural template & methodology:

e addresses concerns about lloT, emphasizing its broad
applicability and interoperability across industries

* enables system design across the industries - based on a
common framework & concepts

First edition published May 2015

First revision published February 2017; available in IIC Resource
Hub October 2018

(&= https://www.iiconsortium.org/IIRA.htm



Business Viewpoint

Usage Viewpoint

Functional Viewpoint
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Implementation Viewpoint




Business Viewpoint

Usage Viewpoint

Functional Viewpoint

Implementation Viewpoint
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Business Decision Makers & System Engineers &

Other Stakeholders, etc. Product Managers, etc.
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Functional

An architecture viewpoint that frames the vision, values & objectives of the business stakeholders in
establishing an industrial internet of things (lloT) system in its business & regulatory context
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Register and manage w
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An architecture viewpoint that frames the concerns related to industrial internet of things
(lloT) system usage
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Trustworthiness

Functional Domains
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Physical Systems

Functional

An architecture viewpoint that frames the concerns related to the functional capabilities &
structure of industrial internet of things (lloT) system & its components

Implementation



o An architecture viewpoint that frames the concerns related to implementing the capabilities &
R—— structure of an industrial internet of things (l1oT) system



lIRA — Innovative lloT system architecting

e concern/viewpoint oriented architecting;
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* business-value-driven system conceptualization &
design;
* usage/user-role-based design paradigm;

e data-analytic-centric core & cross-cutting
functional design

* clear separation between functional and system characteristics as
emerging properties

* implementation patterns




IIRA — Broad Influence Across the Globe

Guiding template for IIC testbed conceptualization & design

Basic framework for other IIC technical reports (lISF, lICF, IACF,
..)

Aiding system architects in concrete lloT system designs;
educating practitioners & consultant...
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Direct influence in many subsequent IloT related architectures & standards — a base
reference for reference architectures

Enabling exchange of ideas & encouraging architecture alignment (harmonizing
architectures across industrial domains & geographical regions)




Platform Industrial 4.0, “Reference Architecture Model — Industrie 4.0-RAMI4.0”, 2015.7
Cyber Physical System Public Working Group, “Framework for Cyber-Physical Systems”, 2016.5
Alliance for Industrial Internet (All), “Industrial Internet System Architecture”, 2016.8

Edge Computing Consortium (ECC), “Edge Computing Reference Architecture”, 2016.11/2017.11

Industrial Value Chain Initiative, “Industrial Value Chain Initiative Reference Architecture”, 2016.12/2
Open Fog Consortium (OpenFog), “ Open Fog Reference Architecture”, 2017.2

China Cyber-Physical System Development Forum, “Cyber-Physical System Whitepaper, 2017.3
ISO/IEC JTC 1/SC 41 CD 30141, “loT Reference Architecture (IoT RA)”, under development

@|EEE IEEE P2413, IloT Architecture Framework Standard, under development




Driving the digitalization of industries:

GTOZ NAON ‘Yaunz

Heidelberg, Sept 2016

Chicago, June 2016
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Physical Systems

addresses concerns about lloT,
emphasizing its broad applicability and
interoperability across industries

takes an in-depth focus on manufacturing
and related value-chain lifecycles.



lIRA RAMI4.0

¢

(&= http://www.iiconsortium.org/iic-i40-joint-work.htm



(&= http://www.iiconsortium.org/iic-i40-joint-work.htm
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lloT for Smart Manufacturing (ARC - Industrial loT/Industrie 4.0 Viewpoints)

e https://industrial-iot.com/2017/09/iiot-smart-manufacturing/
e https://industrial-iot.com/2017/09/iiot-smart-manufacturing-part-2-digital-thread-digital-twin/
e https://industrial-iot.com/2017/10/iiot-smart-manufacturing-part-3-new-digitalization-architecture/



https://industrial-iot.com/2017/09/iiot-smart-manufacturing/
https://industrial-iot.com/2017/09/iiot-smart-manufacturing-part-2-digital-thread-digital-twin/
https://industrial-iot.com/2017/10/iiot-smart-manufacturing-part-3-new-digitalization-architecture/

Industrial Internet in Smart Manufacturing

Digitalization of industrial technologies & know-hows
through analytic models & software
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Application Islands
Data Silos
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Data Collection/Processing

Data Framework ©OT)

Industrial Internet Platform
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Industrial Apps @ @ @ @ @
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Model Framework

Industrial Internet Platform
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Easy to use :

Flexible to deploy :
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Data & System
Security
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Simple & Lightweight
Scalable & Reliable
Extendable & Portable

www.thingswise.com

WWW.y0-i.com.cn



Analytic Platform for Intelligent Operations
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