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Carl Zeiss founded a workshop for precision mechanics 
and optical instruments in Jena in 1846. Ernst Abbe – a 
young scientist and collaborator for the company – later 
joined the company and became a partner in 1876. 

Optical technologies pave the way for many innovations. 
Carl Zeiss and Ernst Abbe recognized this early on, and this 
led to the creation of innovative new products and 
business areas that enabled the company to meet its 
customers’ needs.

Founder and Partner
Enabling Customers

Carl Zeiss
Founder

Ernst Abbe
Partner

A  S T R O N G  F O U N D A T I O N  F O R  A  S T R O N G  F U T U R E
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About 80%
of microchips worldwide
made on ASML lithography systems with
ZEISS optics

More than 30
Nobel laureates
used ZEISS systems to advance
scientific progress

3
technical Oscars
were conferred on ZEISS lenses and movies filmed using 
ZEISS lenses have received numerous Oscar-nominations

600,000
surgical procedures every year
with the ZEISS KINEVO 900

More than 50
during the NASA space missions 

ZEISS Contributions as Enabling Partner

F A C T S

camera lenses were sent
to space
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638
New patent applications

R&D investments in € million

1,151
Investment by % of revenue

13%

Innovations shape the future: Research and 
development teams at ZEISS are working hard 
to constantly expand our role as technology 
leader and market shaper. ZEISS has been making 
sustainable investments in R&D in order to achieve 
this goal.

Investments in 

Research & Development

F A C T S
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Headquarters: 
Oberkochen, Germany

40,129
Employees

100
Locations worldwide (rounded)

Countries (rounded)

50

F A C T S

ZEISS Worldwide
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ZEISS Markets

8.8
Revenue in € billion

EBIT in € billion

1.6
Revenue increase versus previous year

EMEA

€ 2.090bn

Americas

€1.679bn APAC

€ 2.467bn

Direct business with
superregional cooperation
partners

€ 2.518bn

+16%

F A C T S
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Semiconductor 
Manufacturing 
Technology

Industrial 
Quality & Research

Medical 
Technology

Consumer 
Markets

2.757 € billion in revenue

6,215 employees

2.066 € billion in revenue

7,534 employees

2.251 € billion in revenue

6,829 employees

1.569 € billion in revenue

13,008 employees

Shaping the Future

The ZEISS Segments

P O R T F O L I O
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Shaping the Future

ZEISS products and solutions from the world of optics
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CSF@ZEISS | Behind CSF

CSF and service/product portfolio

Who is CSF
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CSF@ZEISS | Team

Head of Connected Smart Factory
Jochen Scheuerer

Process Consultant 
Andreas Busse
Andrius Paplauskas

Lead Engineer
Marc Slonek

Lead Architecture and Data Mining
n/n

Application Design and Operation
Dimitri Bauer
Andrea Claudiu Niculescu
David Schwarzkopf

And 18 open roles under:
https://www.zeiss.de/corporate/karriere/stellenangebote-und-bewerbung.html

Team

> 15 external FTE
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CSF Building Blocks

Architecture template for 
Smart Factories

MES template processes 
for ZEISS manufacturing

IIoT use cases

Industrial self service 
data analytics

Track & Trace with 
Realtime Location 
System and e-shelf 

labels

Hardware basket
& Smart Factory 

support operation
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CSF@ZEISS | Services Overview

MES (SAP DMC)
Data Analysis (planned with Trendminer)

Machine Connectivity (Orchestra/Juno)

Machine Data Storage

MED SPU VIS

IQS COP

SMTRMS SPU

VIS

SPU

SPU MED

CSF establish 5 services. Blue bubbles are internal customers which using already this services.

Services

RMS

ZEISS Track & Trace (eLabel)

MED
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CSF@ZEISS | Behind CSF

CSF and architecture

Who is CSF
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Factory Dashboard
• Production situation
• Machine situation

ZEISS Target Connected Smart Factory (CSF) Architecture – Functional Overview 
with IoT Platform and MES
Definition of Standards (Status)
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• Low code 
application 
development 
center

Advance Analytics
• Tools & algorithms for modeling & pattern 

analysis
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IPCPLC

Machine Type 1
“smart”

Machine Type  2
“retro”

Sensor 
Part Bin

WorkerMaterial Handling

Aggregate

Connect

Acquire

Control

Product Environment

FIFO Racks Measurement Equipment
Process Process

Digital Twin
• Simulator for 

products & 
processes

MES
• Customer & Order Data
• Manufacturing process control & execution

Control Tower
• Centralized view of operations 

(multiple sites) through dashboards
• Central control for managing users & 

apps

En
terp

rise
 &

 P
lan

t Secu
rity

IoT Hub
• Data transformation for 

advanced analytics on prem

Enterprise Backend
• Enterprise level applications (E.g. 

ERP, FICO, CRM)
• Integration through an Enterprise 

Service Bus

Manufacturing Service Bus
• Data aggregation & linking
• Connection hub to production assets

IPC

AGV

Manufacturi
ng Data 
Exchange 
(with 
Manuf. 
Ecosystem)

Operational Data from Machines
• Event based messages
• Data about machine uptime, 

production count, quality status 
(OK/NOK)

• “BDE”

Data from  Production Variables  (other than machines)
• Time Series Data containing sporadic inputs (E.g. Product 

location, time stamp, temp)
• Sensor/RFID/Bar Code Data required to be streamed 

continuously

Measurement Data
• Time series data sent periodically
• Product / process measurement 

values

Bar/QR Code Sensor RFID / UWD

Edge Intelligence
• Data (pre-)processing
• Data filtering & aggregation

SAP DMC Execution (+ on-Edge)

ZEISS eVa (Data Lake)

E
S

B

ECI / ET 200

Azure IoT Edge Module

Factory Apps 

(Low-Code-Platform)

PiWeb

ECI / ET 200

Not started In Progress Completed

Soffico Juno

iba / Softing

SAP BW + SAP 
Analytics Cloud

(for indiv. Analytics)
(2211) 

SAP DMC Insights

Azure IoT Hub

BW

Version: 24.10.2022

Soffico Orchestra

Hot 
Database
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SAP DMC@ZEISS

21. Juni 2023ZEISS 15

Resource 
Orchestration

DMC for 
Execution

Machine Model 
& Connectivity

DMC for 
Insights

Digital Manufacturing Cloud

Resource 
Management

Order 
Scheduling & 

execution Quality 
Management

Data 
acquisition

Performance 
Analysis

Inventory 
Management

Process 
Control

Tracking and 
Tracing

SAP Business Technology Platform

Local Public Cloud Corporate System

Extension Suite

Integration 

Suite

ERP (S4 or ECC)

PP

EWM / WM

…

Secure tunnel

Plant 
Connectivity

OPC UA

Machin
e

Machin
e

Firewall

SAP UI

Secure tunnel

https

Architecture
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ZEISS Target IoT Architecture – Functional Overview
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QR Code Reader 
(IoT Agent)

Bar Code Reader
(IoT Agent)

Controller

Machine Type 1
“smart”

Machine Type  2
“retro”

Sensor Part

Bin
WorkerMaterial Handling

Aggregate

Connect

Acquire

Control

Adapter
Ind. WLAN 

(e.g. Wi-Fi 6) or 5G

Manufacturing Service Bus (MSB)
(OPC UA Client/Server, OPC UA pub/sub, REST APIs)

ProductEnvironment

RFID Reader 
(IoT Agent)

FIFO Racks

Adapter

Connector Box

OPC UA Server

Measurement Equipment

Adapter

Process & Machine Process

SPS 

Adapter

Measurement App

Edge Processing Engine
(incl. Data Classification)

IoT Hub (on Edge)

Labeling

MES

Control Tower

Loading

SCADA

API

SQL

Proc.Rules

IoT Hub 
(in Cloud)

Enterprise Backendp
ri

v
./

p
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C
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“MES Interface Enabler”

RDBMS

Controller

Ind. Ethernet 

AGV

Security 
Broker

Bus. Partner 
Integration

APS

Data Lake

• Enterprise level 
applications

• Integration logic and 
enablement

• Centralized view of operations 
(multiple sites)

• Central control for managing users & 
apps

• Application  
development & 
Runtime 
Environment
(e.g. Low-Code)

• Tools & algorithms 
for modeling & 
pattern analysis

• Execution Mechanism
• Control & Monitor Operations 
• Aggregate data & analyze

• Filter, aggregate, structure data

Version 1.017.4.2020

OPC UA 

• Measurement 
Data Archive

• Long-term storage

Archive

• Document 
Mgmt. 
System

Smart Tools

pers. ID 

Ind. Ethernet 

E
n

te
rp

ris
e
 &

 P
la

n
t S

e
c
u

rity

Measur. 
Equipm.

• e.g. Open 
I4.0 
Alliance 
(Cloud 
Central) No

SQL

ZEISS 

Supplier with 

ZEISS-owned

equipment

Controller

Measure-
ment
App

IoT Hub 
Engine

API

Security 
Broker

IPCPLC
DNC 

DNC 

REST

REST

Sensor 

RDBMS /

Files

“IoT  Message Broker”  (MSB)

Measurement Data Store (on Edge)

SQL

eVa

PiWeb

Storing

Orchestra
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Enterprise Analytics

Integrated Architecture

21. Juni 2023ZEISS 17

From shop floor to top floor

Shopfloor 
Equipment

Manufacturing Data 
Layer

Public APIs
Read & Write* 

& Raw Data 
Export*Live 

Monitoring
Operational 

Analytics
Advanced 
Analytics

Manufacturing 
Data Objects

Plant

Material Order

Shop Floor Control Data Collection*

SA
P

 D
ig

it
al

 M
an

u
fa

ct
u

ri
n

g
fo

r 
in

si
gh

ts

Resource OEE*

Head-controller

Legacy Solution

Direct shopfloor
connection via 
OPC-UA

Consumption & Visualization Layer

.

Manufacturing 
Analytics



SAP
Digital Manufacturing Cloud
MES template processes for smart production at ZEISS
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SAP Digital Manufacturing Cloud as an element of digitalization at ZEISS

SAP Digital Manufacturing Cloud (DMC) as the group-wide MES

▪ All ZEISS divisions that purchase HTSJ have 
introduced a uniform ME system

▪ Implementation of comprehensive use cases, such as 
traceability and comprehensive planning tool

▪ Provision of a qualified system for use in a regulated 
environment

▪ Based on a future-proof Industry 4.0 architecture, 
implement intelligently networked and automated 
value chains in order to sustainably improve business 
goals

▪ Uniform ME system in the ZEISS Group as an 
important part of such a future-proof architecture

Sub-objectivesObjective



202022-05-04Carl Zeiss AG, CSF Team, CIT-S CSF

Overview SAP DMC | What is SAP Digital Manufacturing Cloud?

1. Independent SaaS software specializing in production 

process control (processing of the production order) 

2. MES is to be understood as a useful extension of SAP ERP. 

3. MES is strongly integrated with SAP ERP

4. MES is not a replacement for SAP ERP.

5. SAP DMCe (execution) is supplemented by visualization 

tools in the MES context.

SAP DMCi = Manufacturing Insights

SAP REO = Resource orchestration (advance planning and 

detailed scheduling)

SAP Analytics Cloud (‚SAC’) -> currently not in scope
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Challenge Solution Outcome
To transform paper-based documentation of 

production processes into a fully automated 

system and improve visibility into every stage of 

manufacturing, ZEISS adopted Industry 4.0 

practices that integrate Manufacturing Execution 

Systems (MES) in the cloud and smart 

manufacturing technologies. By creating three 

templates for different types of production with a 

focus on generalized functionality while giving 

scope for the unique needs of the plants, ZEISS 

enables a scaled rollout to an ambitious number of 

plants. With the multi-plant pilot program, ZEISS 

laid the foundation for a company-wide rollout of 

SAP Digital Manufacturing Cloud (DMC) across 
production lines. 

With a successful DMC template, integrating process 

automation technologies such as smart sensors and 

embedded computing generate and send information 

that provides valuable insights into the status of 

machines and assets and also enables them to 

manage execution, e.g. via work instructions. With 

faster and more consistent insights, ZEISS manages 

productivity, quality, traceability, and order 

management issues more rapidly meeting its core 

objective – developing, producing, and distributing 

highly innovative solutions for industrial metrology and 

quality assurance, microscopy solutions for the life 

sciences and materials research, as well as medical 

technology solutions for diagnostics and treatment in 

ophthalmology and microsurgery.

Bringing innovative products to market faster 

required modernizing manufacturing and paper-

based documenting processes. ZEISS’s highly 

regulated manufacturing environment relied 

strongly on two documentation types: Digital 

History Records (DHR) that validate relevant data 

points to complete compliance and Work 

Instruction documentation that stipulates the 

required steps to perform specific activities 

correctly. In the past, both were managed through 

a paper-based process, leading to environmental 

impact of paper use, as well as additional cost and 

effort for maintaining and verifying that all 

documents distributed throughout the factory 

remain up to date.

Carl Zeiss AG

~100%
Scaling of rollouts to 

additional plants 
(3 to 10 in parallel)

>3x
Reduction of time required to

verify version of printed work

instructions for first rollout~100%

Connected Smart Factory Transformation with SAP DMC

Reduction of paper-based 
Digital History Record 
printing for first rollout
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Challenges and Objectives

Business ChallengesGlobal Challenges

▪ In today’s competitive and rapidly changing 

manufacturing environment, ZEISS needed to 

modernize in order to drive optimal performance.

▪ Faster, more consistent controls and insights were 

required to assess and resolve productivity, quality, 

traceability requirements, and order management 

issues.

▪ Operators lost time on outdated, highly administrative 

workflows with paper-based production and distribution 

of mandated compliance documentation.

▪ As a scientific research and optics icon, ZEISS needed 

to implement digital transformation and MES to meet 

its core business objectives: Driving the progress, 

efficiency and access to healthcare technology 

supporting doctors to improve their patients' quality of 

life.

▪ According to the WHO1, between 2015 and 2050, the 

proportion of the world's population over 60 years will 

nearly double from 12% to 22%, challenging countries 

to support their health and social systems.

▪ According to the NLM2, in 2022, 310 million major 

surgeries are performed each year, including 40+ 

million in the USA and 20 million in Europe.

▪ According to Today’s Medical Developments3, with the 

medical device sector forecast to reach $671 billion by 

2027, manufacturing must comply with growing 

regulatory requirements.

▪ These growth factors and the low deployment cost of 

manufacturing execution systems (MES) are 

increasing industrial automation in manufacturing. 
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Project or Use Case Details

Process AfterProcess Before

ZEISS launched SAP Digital Manufacturing Cloud (DMC) via a templated rollout. Previously, its manufacturing environments relied on 

manual, shop-floor operations and machine processes, whereby producing and distributing documents, drawings, and everything from 

production data-points and workflow instructions to information searches were time-consuming and burdensome. Having paper-based 

documents, stored for more than 30 years, also opened ZEISS to potential legal challenges in records management. Now, with SAP DMC, 

ZEISS manages productivity, quality, traceability, and order management issues faster and with more consistent insights.

SAP DMC saves time, ensures compliance, and is highly efficient:

▪ Provides a transparent single-source of data for product production and 

order fulfillment status

▪ Produces and distributes documentation digitally eliminating paper 

consumption and legal risks tied to archiving paper-based records

▪ Maintains machine specifications and work instructions based on change 

history and approval workflow

▪ Automates data collection from machines and operators that can measure 

environmental controls with precision

▪ Digital History Records (DHR) were previously maintained manually

▪ Each assembly/production step, test result, and assembly component 

record was manually documented on paper 

▪ 30+ years of paper-based DHR records had accumulated
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* IT benefits are required if you are using SAP Business Technology Platform products

Benefits and Outcomes

IT*Business or Social

▪ A segment-independent overall MES solution

▪ Cloud strategy reduces infrastructure maintenance and 

upfront cost

▪ State-of-the-art solution with regular improvements 

published by SAP provides superior application 

management

▪ Enablement of new technologies, including machine 

learning and augmented reality

Prior to SAP DMC, access to real-time data was inhibited by 30+ 

years of archived paper records and manual production processes.

For example, a production check-in required managers to walk the 

shop floor photographing documents used at different machines to 

verify versions, reprint and redistribute updates, and hand-sign 

final certification — a task requiring 30 minutes. 

With its first templated rollout, SAP DMC delivers a best-in-class 

experience for all ZEISS departments providing: 

▪ Improved transparency

▪ Standardized KPIs allowing harmonized reporting and 

comparison

▪ Better scalability, easier rollout to new lines, going from 3 to 10 

lines

▪ 100% elimination of paper printing of DHRs for pilot plants



SAP Digital Manufacturing
Project
MES template processes for smart production at ZEISS
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SAP DMC@ZEISS | Overview pilots for MES template processes

- Guided operation process

- Production order management

- electronic DHR

- Guided assembly processes 

- Electronic data collection

- As built BOM & electronic DHR

- Qualification matrix

- Automatic data acquisition

- Guided manual data collection

- Guided operation process

Meditec AutoRTP (automated 
production)

Discrete assembly (assembly 
processes)

MES – Template main processes as basement for smooth DMC roll-out at ZEISS

SPU part automatized production 
(workshop production)



SAP
Digital Manufacturing Cloud 
“Order Execution” Example
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Impression – Manufacturing Order in SAP DMC from ZEISS ERP
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Impression – Manage Orders / Progress



SAP
Digital Manufacturing Cloud 
“Worker Guidance”
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Impression – Operator Dashboard
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Impression – Shop Floor Terminal
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DMC Standard „Line Monitor“ POD
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DMC Standard „Line Monitor“ POD
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ZEISS MES Template „Workshop Production“ POD
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ZEISS MES Template „Assembly“ POD
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ZEISS MES Template „Automated Production“ POD
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ZEISS MES Template „Automated Production“ POD



SAP
Digital Manufacturing Cloud 
“eDHR” Example
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Product History Report
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Product History Report



422022-05-04Carl Zeiss AG, CSF Team, CIT-S CSF

Product History Report
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Product Genealogy Report
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Product Genealogy Report



SAP
Digital Manufacturing Cloud 
“Work instruction’s” Example
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ConnectedSmartFactory
Ready for the future?
Roadmap to the future
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Enable Self Service 
Analytics

Enable DMC@ZEISS Machine ConnectionSAP DM Rollouts in 2024

Increase HW basketIQS Measurement 
connection to customers

Continue MSB

ZEISS Track & Trace

Continue Architecture

Increase Sensor Portfolio

CSF@ZEISS | Projects Roadmap
Highlights 2022/23
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ZEISS




