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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Reference Architecture Model Industry 4.0 (RAMI4.0)
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Industry 4.0 Communication

The Old World: Industry 3.0

• Hardware-based structure
• Functions are bound to hardware
• Hierarchy-based communication
• Product is isolated
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Industry 4.0 Communication

The New World: Industrie 4.0

• Flexible systems and machines
• Functions are distributed

throughout the network
• Participants interact across

hierarchy levels
• Communication among all 

participants
• Product is part of the network

Connected 
World

Smart 
Factory

Smart 
Products
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Who Is Responsible for Interpreting? 
The Administration Shell……

 … is the interface connecting I4.0 to the things
 ... stores all data and information about the asset
 ... serves as network’s standardized com interface

 … can integrate passive things
into I4.0 networks

 … could be used for
migration of existing equipment
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

The Industry 4.0 Component

Each product need his Administration Shell, to be 
integrated into the Industry 4.0 network

RAMI4.0
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

I4.0 components inside RAMI4.0

Quelle: Prof Epple, openAAS
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Important topics for Industry 4.0
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Worldwide standards for the main technology topics are needed
* Refers to individual components such as Sensors, actuators, controllers, software, ...
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Communication Layer as ISO/OSI Model
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Example: I4.0 Component – Electrical Drives Converter
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Reference Architecture Model Industry 4.0 (RAMI4.0) 

Example I4.0 Component: Hydraulic Cylinder
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Industry 4.0 - International Collaboration

The Internet of Things and Services

Industry 4.0

Smart Grid

Smart Home
Smart Building

Smart Mobility

Health-
care

Smart Devices
Smartphone

Smart Meter

Smart
Factory

IIC Plattform I4.0

Graphics © Bosch Rexroth AG
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Industry 4.0 - International Collaboration

IIRA - Vertical Connectivity

Source: IIC „Connectivity Framework“
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Industry 4.0 - International Collaboration

Comparison RAMI 4.0 – IIRA: First common Definition
 Transmission based on TCP/UDP/IP today, later TSN or 5G possible
 OPC-UA based communication protocol

Life Cycle Phase: Production and Service
Functional Hierarchy: from Product to Work Center Level

IIC Testbed – TSN with OPC-UA

SPS,IPC & Drives 2016
Additional companies promoting OPC UA over TSN:

16



System Architecture China

11 October 2017 | Martin Hankel | © Bosch Rexroth AG 2017. Alle Rechte vorbehalten, auch bzgl. jeder Verfügung, Verwertung, Reproduktion, Bearbeitung, 
Weitergabe sowie für den Fall von Schutzrechtsanmeldungen.

Industry 4.0 - International Collaboration
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Industry 4.0 - International Collaboration

IEC TC65/ ISO TC184 Joint Working Group 21
Smart Manufacturing Reference Model(s)

 Co-Convenor: Prof. Fumihiko Kimura (ISO)
 Co-Convenor: Mr. Martin Hankel (IEC)
 Editor: Ms. Yan LU (NIST)
 Kickoff July 2017
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Industry 4.0 - International Collaboration
Referencemodel Architecture– Overview of international suggestions for
IEC/ISO JWG21 „Smart Manufacturing Reference Model(s)“

智能功能

系统层级
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企业
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控制
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资源要素

系统集成

互联互通

信息融合

新兴业态

设计    生产    物流    销售    服务 生命周期

CN: Intelligent Manufacturing FR: Reference model for the 
smart manufacturing standards landscape

GE: IEC/PAS Reference Architecture 
Model Industry 4.0 (RAMI4.0)

JP: Industrial value chain 
reference architecture (IVRA)

JP: Unified Reference Model
– Map and Methodology

US: NIST: Smart Manufacturing Systems: 
Standards Landscape & Reference Models
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Industry 4.0 - Criteria for Industry 4.0 Products

Criteria for Industry 4.0 Products - Motivation and Benefits

First manufacturer-independent orientation for customers and manufacturers
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Industry 4.0 - Criteria for Industry 4.0 Products

2017 Properties / Criteria for I4.0 Products

L:Life cycle with T:Typ and I:Instance
C: Coverage with M:Mandatory, O:Optional (Use Case dependant) and N: Not relevant

Link: https://www.zvei.org/presse-
medien/publikationen/welche-kriterien-
muessen-industrie-40-produkte-erfuellen/

Table inside the guideline
about:

 Criteria
 Requirements
 Product properties 2017
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Industry 4.0 and international collaboration

Summary

Important Papers:
Platform:   http://www.plattform-i40.de/I40/Navigation/DE/In-der-Praxis/Online-Bibliothek/online-bibliothek.html

 Discussion paper: Interaction Model for Industry 4.0 Components
 Discussion paper : Network-based Communication for I4.0: Proposal for an 

Administration Shell
ZVEI:    https://www.zvei.org/de/themen/industrie-40/

 Whitepaper: Examples for the Admin Shell- Basic
 Guideline: What Criteria do Industrie 4.0 Products need to fulfil?

New 
international 

working group
IEC/ISO
JWG21

Support 
OPC-UA as the
communication

standard

Standardized
properties for
Industry 4.0

Thank you for 
your attention

Rexroth booth
Hall 6 F50

Product
criteria

Industry 4.0
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