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ZEISS Industrial Quality Solutions
Together: Carl Zeiss Industrielle Messtechnik & Carl Zeiss GOM Metrology
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Zeiss Group



digiZ Innovation Center
Digitization: Detect | Discover | Develop | Experience
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LOCATION AALEN

Industry 4.0 as a Venue / TestLab

LOCATION HEIDENHEIM

Mixed Reality / 3D

LOCATION SCHWÄBISCH GMÜND 

Smart Factory

ARTIFICIAL INTELLIGENCE
US / IR / 5G

communication
E-LABELINGSENSORICSSOFTWARE



digiZ Innovation Center
Strong Partner Network
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HIER KÖNNTE IHR TEXT STEHEN

The project is funded by:



SCALE it cooperative
Vision | Mission | Values
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• Open & fair business model

• Marketplace as sales channel for hardware, 
software and supporting services

• Support for the development of YOUR applications 
based on open-source technology

• Uniform interfaces reduce YOUR costs

• User-friendly plug & play apps from app store

• Specialists in front-end, logic, connectivity, 
hardware and application work together.

• The cooperative offers complete solutions.

• Everything from a single source



SCALE it cooperative
Knowledge | Products | Business
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➢ Coordinated app ecosystem from different manufacturers



SCALE it cooperative
Members | Promoters
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Industry 4.0 Architecture
Network Structure
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Green Zone

Corporate Network (connecting corporate services 

e.g. administration, development, ERP, …)

Yellow Zone

Operations Network (connecting operations services 

e.g. production planning, MES, localization, …)

Red Zone

Plant Floor Network (connecting plant floor services 

e.g. sensors, devices, machines, distributed control, HMI, …)

Quelle: OPC Unified Architecture, Stefan Hoppe, 2014 

➢ Network architecture of a company in the three-zone concept



Industry 4.0 Architecture
Industry 4.0 Architecture: Software Infrastructure for Metrology
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RAMI 4.0

Enterprise

Work 

Centers

Station

Control

Device

Field

Device

Product
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MES

SCADA

PLC

IoT

Production
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Connected

World

Sensor Data

Sensor Data

Sensor Data

Sensor Data

Sensor Data

DCC

OT
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Source: Plattform Industrie 4.0 

Connected World

Smart Products

Smart Factory
EDGE

(compute & store 

& OT–IT interface)

COMPONENTS
(sense – act –

control)

CLOUD
scalable 

compute & store)

OT specific

technology

(Deep) EDGE
(compute & store 

& OT–IT interface)

(CLOUD native +
CLOUD agnostic)

Web Technology

(Scalable

software infrastructure 

& microservices)

FOG

(compute 

& store)

➢ Transition from the automation pyramid to the Industry 4.0 platform



Industry 4.0 Architecture
Network Architecture: Provisioning of Data out of Sensor Networks
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Red Zone(s)
Plant Floor Network(s)                                                                                  Distributed Edge 

Internet                                                                                                             Cloud
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➢ No direct transition from sensor to the public cloud



Industry 4.0 Architecture
Network Architecture: Provisioning of Software to the Shopfloor
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Red Zone(s)
Plant Floor Network(s)                                                                                  Distributed Edge 

Market Place / App Store
Internet                                                                                                             Cloud
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➢ Carry out test scenarios, set parameters and solve security issues



Industry 4.0 Architecture
Ecosystem Architecture: Provisioning of Software to the Shopfloor 
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Open, multivendor-capable distributed Edge Computing Platform

Web
Tech
App

Application

Discovery

Security

Data Base

SCALE it

Software

Infrastructure

Browser Visualization

(Micro Frontend Technology)

Platform Base Services

MQTT Service
WebTech
App-Pool
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Secure
On-Boarding

Editor Service

Service
Discovery

WebTech Apps

Temperature
Prediction
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Analytics

Service
Optimization

Temperature
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Energy
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Machine
Data

WebTech App-Store
App App App App App App

Pub/Sub MessagingWebTech App Transfer Technology

Shopfloor
Edge Computing

Cloud
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Edge Cloud

Temperature
Prediction
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Analytics

Service
Optimization

Temperature
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Energy
Measurement

Machine
Data

App
App

App

Continuous
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➢ Multiple software supplier provide to an app store



Red Zone
192.168.153.1...255 

additional selective port forwarding

Red Zone
192.168.153.1...255 

additional selective port forwarding

Red Zone
192.168.153.1...255 

additional selective port forwarding

Green Zone
Corporate Network
192.168.178.xxx

Industry 4.0 Architecture
Ecosystem Architecture: Realization of Industry 4.0 TestLab Enterprise 
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Switch

Switch

WIN 10 Prof

Web Tech
Platform
(Docker-compose)

EDGE Node
(SCALE it eG)

WIN 10 Prof

Web Tech 
Platform
(Docker-compose)

on-P Node
(SCALE it eG)

➢ Used by demonstrators of different joint venture projects and SCALE it members

static IP-address
217.78.162.91

“On-Premises”

WIN 10 Prof

EDGE Node
(SCALE it eG)

Shopfloor
Web-Platform
(Docker-compose) Switch

assets at gateways 

MarketPlace & AppStore

WIN 10 Prof

Shopfloor
Web-Platform
(Kubernetes)

on-P Node
(SCALE it eG)

Shopfloor Data
Secure On-Boarding
Digital Calibration



Digital twin building 04

Uniform data provisioning03

Industry 4.0 Architecture02

Introduction01

Agenda

1 March 2024ZEISS 17



Uniform data provisioning
Global unique asset identification
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➢ Different identification providers possible, e.g. also URL, IO-Link, etc.



Uniform data provisioning
Provisioning of data within ethernet networks using de-facto standards
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Internet – Protocol TCP / IP

TSN IEEE 802.1x / 5G(W)LAN IEEE 802.x

Publish / Subscribe

MQTT

HTTP (s)

REST SSE
WebSocket

JSON (Java Script Object Notation)

Semantic annotation
ScaleIT -------- DigitalTWIN ----------------------------------------------- FabOS / GEMIMEG-II

Server Send

Events

Topics
OPC UA p/s

OPC UA 

OPC UA 

End points

WebSocket

➢ Semantic annotation using SI units, IEC CDD definitions and semantics v1.0



Uniform data provisioning
Uniform topic approach
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➢ Definition according to RAMI 4.0 using global asset identification



Uniform data provisioning
Semantically annotated data structures - basic structure
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{
"semantic": // details of used semantics

{
"type":"<string>", // scope of definition, e.g. sensors

"version":"<string>", // versioning standard: major.minor.patch

"specification":"<string>“ // responsible organization

},
"security":
{
"publisher":
{
"id":"<string>", // globalAssetId 

"name":"<string>",
"location":"<string>“ // positionId 

},
"receiver": // optional

{
"id":"<string>", // optional, globalAssetId

"name":"<string>" // optional

},
"timestamp":"<string>", // UTC ISO 8601 (e.g. 2021-08-20T10:35:00+00:00)

"signature":"<string>" // optional, hash (not yet defined) 

}, ...

}, ...
"data":
{
"id":"<string>", // globalAssetId

"timestamp":"<string>", // UTC ISO 8601 

"category":"<string>", // equipmentData, softwareData, ...

"content":
{
...
}
}
}

➢ Details within content open to 
further alignment, e.g. AAS SM data



Uniform data provisioning
Sensor pipeline - data exchange using semantics
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Broker

Service

User Interface

Service

SENSOR twin
User Interface

SENSOR twin
Data Interface

Web

Browser

Sensor HW

DB ServiceAgent Service

SENSOR twin
DB Interface

➢ Common understanding of data according to Semantics v1.0

HW Edge

GatewayOT
SENSOR twin

HW Interface

IT
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Digital twin building
WebTech Sensor Twin realized in Micro Service Architecture 
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Edge Gateway - OR - Shopfloor Edge Computing

Self-Contained SENSOR twin

Docker-

volume

Files

User Interface Service

(Frontend)

Client Device

Web Browser

Data / Information

SSE

Data Interface Service

(Middlelayer)

Hardware specific Interface 

Service (Backend)

Sensor HW

Cloud-native

Edge Platform

Sidecar

Security

Services

ASSET Management

APP Management

DATA Services
using AI algorithmsData Base Interface 

Service

DB

Time Series Data

➢ Micro service architecture opens new business models for cooperation



Digital twin building
WebTech Sensor Twin Data
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➢ Data delivered during deployment of sensor twin software to the customer



HW Shopfloor Edge Computing

Digital twin building
Data exchange using semantics and digital twin
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HW Edge

Gateway

Sensor HW User Interface

Service

Client

Device

Web

Browser

DB ServiceAgent Service

SENSOR twin
DB Interface

OT IT

SENSOR twin
HW Interface

Broker

Service

sensors

edge controller

visualizationgateways middle ware DB solutions

ASSET twin
User Interface

SENSOR twin
Data Interface

SENSOR twin
User Interface

➢ Demonstrator idea at digiZ-AA in cooperation with Open Industry 4.0 Alliance



Digital twin building
Future proofed data formats, semantics and AAS 
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AAS SM Data JSON

Credentials
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DCC 
DataBase

Digital Twin SW Engineering
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Template

Data
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Data

Product 
Instance

Data

Asset Engineering Asset Production

Sensor Twin
SW Instance

Sensor Twin
SW Instance

MESERP

DCC 
DB

Sensor Calibration

AAS Submodel
Templates

AAS Engineering

AAS 
Instance

Infrastructure

Data Transfer AAS 
Infrastructure

➢ Demonstrator idea at digiZ-AA in cooperation with SDM4FZI project partners



Digital twin building
Future proofed data formats, semantics and AAS 
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SW DeploymentSW Transfer
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DataBase

Digital Twin SW Engineering
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➢ Demonstrator idea at digiZ-AA in cooperation with Open Industry 4.0 Alliance



Digital twin building Micro service architecture, asset administration shell 04

Uniform data provisioning Ethernet, MQTT, REST, JSON, SI units, IEC CDD definitions and semantics v1.003

Industry 4.0 Architecture Three-zone concept, cloud agnostic web technology, ecosystem architecture 02

Introduction01

Summary

1 March 2024ZEISS 29




	Cover Slides
	Folie 1: OI4 KNOWLEDGE CAMP 2024
	Folie 2: Agenda

	01 Introduction
	Folie 3: Agenda
	Folie 4: ZEISS Industrial Quality Solutions
	Folie 5: digiZ Innovation Center
	Folie 6: digiZ Innovation Center
	Folie 7: SCALE it cooperative
	Folie 8: SCALE it cooperative
	Folie 9: SCALE it cooperative

	02 Industry 4.0 Architecture
	Folie 10: Agenda
	Folie 11: Industry 4.0 Architecture 
	Folie 12: Industry 4.0 Architecture
	Folie 13: Industry 4.0 Architecture
	Folie 14: Industry 4.0 Architecture
	Folie 15: Industry 4.0 Architecture
	Folie 16: Industry 4.0 Architecture

	03 Uniform data provisioning
	Folie 17: Agenda
	Folie 18: Uniform data provisioning
	Folie 19: Uniform data provisioning
	Folie 20: Uniform data provisioning
	Folie 21: Uniform data provisioning
	Folie 22: Uniform data provisioning

	04 Digital twin building 
	Folie 23: Agenda
	Folie 24: Digital twin building
	Folie 25: Digital twin building
	Folie 26: Digital twin building
	Folie 27: Digital twin building
	Folie 28: Digital twin building
	Folie 29: Summary
	Folie 30

	Backup: New Agenda
	Folie 31: Backup: New Agenda




