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Challenges to Manufacturing Today… 
 

The Market of One 

» Customized offerings 

» Individual requirements 

» Regional preferences 

 

Extreme Variability 

» Productivity  

» Innovative technology 

» Employee Satisfaction 

Rapid Innovation 

» Time to market  

» innovative products 
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Accelerate the Enterprise Success 
Higher Productivity due to Simplification 

MES 

Automation 

ERP 

(1) Top Floor to Shop Floor  

Need for SMART SIMPLIFICATION 

How to accelerate and grow productivity and profitability in complex business 
environment? How to run business and production seamlessly integrated? 
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MES 

Business to 
Automation 

ERP, IBP 

(1) Top Floor to Shop Floor  

Need for SMART SIMPLIFICATION 

How to accelerate and grow productivity and profitability in complex business 
environment? How to run business and production seamlessly integrated? 

» SIMPLIFY 

» HARMONIZE 

» REDUCE 

(2)  Customer to Operations 

Accelerate the Enterprise Success 
Higher Productivity due to Simplification 
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Further Scenarios of Connectedness 

5 Scenarios 
 

Shop Floor to Top Floor 
 

Machine to Machine 
 

e-commerce Integration 
 

Machine / Operations Cloud 

 

Direct Replenishment 

 

3 E-Commerce 

Consumer 

3 

Service  
Provider 

Machine Cloud 
Operations Cloud 

4 

4 

Supplier 
5 

1 

2 

3 

4 

5 

Enterprise 
Analytics 

SCADA / HMI 

Machine Layer 

MES 

ERP (PLM, PP) 

SMART Industrial  

THINGS & DEVICES See also: 

http://www.it-production.com/index.php?seite=einzel_artikel_ansicht&id=63440 
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Trends Impacting Connected Manufacturing  
Internet of Things and Industrie 4.0 

Connected Manufacturing and Industrial IoT with Industrie 4.0 scenarios 

Internet  of Things 

Internal INDUSTRIAL scenario External scenario 

SCADA / HMI 

Machine Layer 

MES 

ERP (PLM, PP) 

» All industries 

» All things and 
devices 

» Ubiquitous 

» Personalized 

SMART Industrial  

THINGS & DEVICES 

Industrie 4.0 

 

 

» Manufacturing 
industries 

» OT-IT convergence 

» Systems, things, and 
devices on the shop 
 floor 
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Envisioned Future Themes of Digital Transformation 
View for Manufacturing  

» Connect Customer with Automation floor 

» Vertical and horizontal integration  

» PLUGandWORK 

» Transparency on Network and involved parties 

» Consider lifecycle – as built/as maintained  

» PLUGandWORK 

» Connectivity is always subject to change 

» Service Oriented Architecture approach for Assets 

» PLUGandWORK   

 

» Same patterns across enterprise 

» Same patterns between enterprises 

» PLUGandWORK   

 

 

 

» Manage quick set-up 

» Manage life cycle 

» PLUGandWORK   

 

CONNECTED 

TRANSPARENT 

FLEXIBLE 

MANAGEABLE 

SCALABLE 

Simplify 
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Solve by Teaming up 

Communication and management of
data models including securitySemantic description of production plant

2 Players are already on the pitch 
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1

Top level format

CAEX IEC 62424

Plant 
Topology 
Information

Mechatronics

Networks

Devices

Attributes

Geometry 

and
Kinematic 
format

COLLADA

Logic 

format
PLCopen
XML

Semantic 

referencing

Further aspects

in other XML
format 

D1 D2

Dn

IEC 62714
Plant Planning

Functional 
engineering

Commissioning

Dr.-Ing. Miriam Schleipen 
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Source: OPC Day Europe, Mathias Damm, 2013 

Dr.-Ing. Miriam Schleipen 
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Dr.-Ing. Miriam Schleipen 
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Solve by Teaming up 

Communication and management of
data models including securitySemantic description of production plant

Consider a third player … 
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Solve by Teaming up 

The goods news:  

It’s simple and just a question of mindset  

 

Service Oriented Architectures 
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April 25 – 29, 2016 
Hannover, Germany 

Open Integrated Factory – Generation 2016  
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Industrie 4.0 : LIVE and REAL 
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DESIGN PLAN RESPOND PRODUCE DELIVER OPERATE 

ERP 

MES 

SCADA/ 
Gateway  

PLC 
(Machine) 

MONITOR 

A Connected Manufacturing Architecture 
The Connected Plant in the Extended Supply Chain 

» Sensor detects material carrier 

» Requests control parameters from ME  

» Production plan 

» Bill of materials (BoM) 

» variant management  

» production steps 

» Production details management 

» Detailed and flexible  

» production step routing 

» Shop floor controls for each step 

» Mapping of ME production details  
to PLC control parameters (recipe) 

» Serial Numbers 

» Quality results per lot 

» Order confirmation 

» Inventory update, Equipment usage 

» Log parametric data 

» tolerance checks 

» Return „conformance“ or „non-conformance“ decisions 

» Mapping of ME production details to PLC control parameters 
(recipe) 

» Machine reports completion and requests next operation 

C
o

n
n

ec
to

rs
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Example 
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XTS MGTW :  “Mover with SFC 123 arrived at Pos Y4” 

GTW  XTS B:  “Move SFC 123B to Pos B4” 

XTS B  GTW:  “Mover with SFC 123B arrived at Pos B4” 

GTW:   (Get Lock for Rob B) 

GTW  Rob B: “Do Job #3 – Handle SFC123” 

Rob B  GTW:  “Job #3 – Handle SDF123 done” 

GTW  XTS B:  “Release Mover” (move on) 

GTW  XTS M:  “Move SFC 123 to Pos 5” 

XTS M  GTW:  “Mover with SFC 123 arrived at Pos 5” 

GTW  Cam: “Take Photo [Par: expected color blue]” 

Cam  GTW:  “Camera result: [not blue, URL to .jpg …] 

Log non-conformance 

… 

 

4 

4 

5 
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Partner 
 

Data Source/Machine 
(e.g. OPC UA-Server) 

Device  Tag (Data Point) Device  Tag (Data Point) 

Query-Interface 
(Read/Write) 

Insights,  
 Alarms etc. ERP, Cloud … 

Tag-Query 

PM 

MM 

PP 

QM 

Dashboards, 
Applications 

Notification Query 

Destination  

expedient 
machine 
communication 
protocol: 

(Guaranteed)  
Notification Delivery,  
Buffer mechanisms,  

Filter/Rule Framework, 
Customer specific code, …  

Transaction 
DB Record 

(Time Series) 

Gateway 

B 

Buffer and  
Orchestration* 

A 

Automation specific communication patterns 

 synchronous  
Service  Calls 

C 

Classical Gateway Task: Protocol conversion, Source/Destination mapping 
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Data Source/Machine 
(e.g. OPC UA-Server) 

Device  Tag (Data Point) Device  Tag (Data Point) 

Query-Interface 
(Read/Write) 

Insights,  
 Alarms etc. ERP, Cloud … 

Tag-Query 

PM 

MM 

PP 

QM 

Dashboards, 
Applications 

Notification Query 

Destination  

(Guaranteed)  
Notification Delivery,  
Buffer mechanisms,  

Filter/Rule Framework, 
Customer specific code, …  

Transaction 
DB Record 

(Time Series) 

Gateway 

B 

Buffer and  
Orchestration 

A 

Low latency/High Speed Manufacturing –  buffer data, enable shortcuts 

 synchronous  
Service  Calls 

C 

Response from buffer  
< 20 Milliseconds 
(depends on scenario) 

(1) Read ME data in advance: 

» Next Production Order(s) incl.  

» Routing steps 

» Set-Points 

(2) Gateway buffers this data 

(3) Machine requests data 

(4) Gateway responds from buffer 

(5) Gateway manages posting to ME 
asynchronous 

 



© 2016 SAP SE or an SAP affiliate company. All rights reserved. 21 Internal © 2016 SAP SE or an SAP affiliate company. All rights reserved. 21 Internal 

Data Source/Machine 
(e.g. OPC UA-Server) 

Device  Tag (Data Point) Device  Tag (Data Point) 

Query-Interface 
(Read/Write) 

Insights,  
 Alarms etc. ERP, S/4, Cloud 

Tag-Query 

PM 

MM 

PP 

QM 

Dashboards, 
Applications 

Notification Query 

Destination  
(e.g. MII, ME, HANA, HCP …) 

(Guaranteed)  
Notification Delivery,  
Buffer mechanisms,  

Filter/Rule Framework, 
Customer specific code, …  

Transaction 
DB Record 

(Time Series) 

Gateway 

B 

Buffer and  
Orchestration 

A 

Service Oriented Architecture (SOA) approach for machine unit orchestration 

 synchronous  
Service  Calls 

C … becomes a “SOFT PLC with 
Business Logic” for OPC UA 
Client/Server bundles  

(1) Event occurs on Machine Unit X 

(2) Machine Unit Y needs to be 
notified/triggered 

(3) Gateway can be configured to execute 
communication between units 
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Technical Basis 
Service Oriented Architecture (SOA) approach for machine unit orchestration 

(1) Each machine unit is independent 

» In a departure from convention, the units are not linked to 
each other by a single program inside a single PLC  

» Each unit comes with its own controller  

(2) Units are talking to each other on the basis of OPC UA 

» From business perspective (production order details like 
routing and recipe/set-points) the units are orchestrated by a 
Gateway (Vertical Integration) 

» From technical perspective, some machine units – here 
Camera and Robot - exchange information directly 
(Horizontal Integration) 

(3) Units are OPC UA Client and OPC UA Server at the same time 

» A server can offer tags, events and methods 

» A client can consume/react on tag changes and events and 
can call methods 

(4) Units publish their capabilities 

» a Service Oriented Architecture with regards to hardware is 
possible 

 

Transport System 
Robot  
Pick & Place 

Camera Laser Printer 

OPC UA Client OPC UA Server 

OPC UA Client OPC UA Server 

OPC UA Server OPC UA Server 

OPC UA Client OPC UA Server 

Camera 

OPC UA Server 

» OPC UA Client/Server 
Communication  
ONLY via OPC UA method calls 

» SAP initiates actions for equipment 

» Equipment confirms “job done” 

MES 

Web Server 

Web Client Gateway 
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1

Top level format

CAEX IEC 62424

Plant 
Topology 
Information

Mechatronics

Networks

Devices

Attributes

Geometry 

and
Kinematic 
format

COLLADA

Logic 

format
PLCopen
XML

Semantic 

referencing

Further aspects

in other XML
format 

D1 D2

Dn

IEC 62714
Plant Planning

Functional 
engineering

Commissioning

Dr.-Ing. Miriam Schleipen 
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Solve by Teaming up 

Communication and management of
data models including securitySemantic description of production plant

Service Oriented Architecture and 

mindset for production plant 

assets 
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Thank you 

Contact information: 
 
Rüdiger Fritz 
Director  
Product Management SAP Plant Connectivity 
Industrie 4.0 and Connected Manufacturing 
ruediger.fritz@sap.com 
+49 6227 740142 
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