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Challenges to Manufacturing Today...

» Customized offerings » Productivity » Time to market

T

» Individual requirements » Innovative technology innovative products

» Regional preferences » Employee Satisfaction
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Accelerate the Enterprise Success
Higher Productivity due to Simplification

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

Need for

Top Floor to Shop Floor -

Automation
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Accelerate the Enterprise Success
Higher Productivity due to Simplification

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

Need for

ERP, IBP

Top Floor to Shop Floor

Customer to Operations

SIMPLIFY
HARMONIZE

REDUCE Business to
Automation
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Enterprise
| Analytics

w &~ . 5 Scenarios
E-Commerce
Service Machine Cloud m
Provider Operations Cloud 0 Shop Floor to Top Floor
Consumer

Q Machine to Machine

e e-commerce Integration
ERP (PLM, PP)

‘ MES @ VMachine/Operations Cloud

Q D Q SCADA / HMI e Direct Replenishment
@ @ @ @ Machine Layer

THINGS & DEVICES See also:
http://lwww.it-production.com/index.php?seite=einzel_artikel ansicht&id=63440

Supplier <\(5>\
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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

Internal INDUSTRIAL scenario

Internet

A Manufacturing

industries

OT-IT convergence
m SCADA Systems, things, and

@ @ @ @ devices on the shop
Machine Layer floor
SMART Industrial

THINGS & DEVICES
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| External scenario

» Allindustries

» Allthings and
devices

I
|
pf Things
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I

» Ubiquitous

>» Personalized




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
> > P Consider lifecycle - as built/as maintained
PLUGandWORK
Connectivity is always subject to change
Si mpI ify > > e  Service Oriented Architecture approach for Assets
PLUGandWORK
Manage quick set-up
> > e  Managelife cycle
PLUGandWORK
Same patterns across enterprise
> > PS Same patterns between enterprises

PLUGandWORK
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Solve by Teaming up

What?

Communication and management of
Semantic description of production plant data models including security

How?

2 Players are already on the pitch
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Dr.-Ing. Miriam Schleipen
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E= 0PC UA Model Designer

Datei Bearbeiten Ansicht 7

Typen-Baume: ObjType ~ UAQbjectType ™ LAutomationMLBaselnterface ~

yFiles WPF Development License

Dr.-Ing. Miriam Schleipen
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Common goal of AutomationML & OPC UA

v

Lossless and semantically unique exchange of

engineering data along the tool chain Aann

,Online AutomationML model*

Integration/modelling of OPC UA engineering/

configuration data in AutomationML

- Goal: . KHEGINGA

Companion Specification | -

JAutomationML for OPC UA" ﬂ‘“\ Eggg
e])lc]

s

Dr.-Ing.
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Solve by Teaming up

What?

Communication and management of
Semantic description of production plant data models including security

How?

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 é?
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Industrie 4.0 : LIVE and REAL
eSS e

Solutions for the
Internet of Things:
From Things to Outcomes




HANNOVER
MESSe

operation
Partners

MEDIA SCREEN

Customer DEMO Flow

()
s
=
S
el

(]
=

>

o

(]
[2'4

SAP Solution
portfolio
contributing

Legend

uofyes3aju|
-3N / ANM3

N3340S N3340S

SAP
(Finishing)

Work Center 1065

|
: | 112ys 4a2ddn uo
M Sunuud Jaseq 0C0E 493uU=) HIOM
X
(]

IOVHOLS aod dvs

N3342s

Robot puts parts
into simple boxes

SCREEN @

SAP POD ._._\mc\ with mc_umjm__w SAP POD STORAGE
Chips (3 Magazines)

SCREEN

Work Center 2010

N3342S
SCREEN

=
o
=
<
o
w
o
O]

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

SAP consuLTIN


https://youtu.be/biniyIMYscc

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

MONITOR

DESIGN PLAN RESPOND PRODUCE DELIVER OPERATE
/\
-3 VAR
= @ )
= » Production plan > Serial Numbers
== E RP » Bill of materials (BoM) > Quality results per lot
» variant management »  Order confirmation
> production steps > Inventory update, Equipment usage
-
4 ;
» Production details management > Log parametric data
M ES > Detailed and flexible » tolerance checks
» production step routing » Return ,conformance® or ,non-conformance“ decisions
> Shop floor controls for each step
(&
) 4 iR
*8 >> Mapping of ME production details >> Mapping of ME production details to PLC control parameters
o SCADAI to PLC control parameters (recipe) (recipe)
=
s Gateway
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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 %"

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



Automation specific communication patterns

Insights, PM PP _.., Dashboards,

* Alarms etc. * _’ MM ERP, Cloud ... QM ""‘ Appllcaftions
Transaction - DB Record E E- -------------------------------------------------------------------- E E @ E
(Time Series) | Destination Tag-Query N0/ |

expedient i | I
machine (Guaranteed)

communication Notification Delivery, .

Buffer mechanisms,

protocol: Filter/Rule Framework, Gateway Query—lnterface
Customer specific code, ... | Buffer and (Read/Write)
* Orchestration* | T

Classical Gateway Task: Protocol conversion, Source/Destination mapping

Device Tag (Data Point) \ Data Source/Machlne
‘ (e.g. OPC UA-Server)
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Low latency/High Speed Manufacturing - buffer data, enable shortcuts

(1) Read ME data in advance: ERP, Cloud ...
MM
»  Next Production Order(s) incl.

» Routing steps Destination
»  Set-Points |

(2) Gateway buffers this data
(3) Machine requests data
(4) Gateway responds from buffer
: Buffer and
(5) Gateway manages posting to ME Orchestration

asynchronous

Response from buffer
< 20 Milliseconds
(depends on scenario)

Data Source/Machine
(e.g. OPC UA-Server)
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Service Oriented Architecture (SOA) approach for machine unit orchestration

PP

(1) Eventoccurs on Machine Unit X .. ERP, S/4, Cloud

(2) Machine UnitY needs to be

notified/triggered Destination
| (e.g. MII, ME, HANA, HCP ...)

(3) Gateway can be configured to execute

communication between units
... becomes a “SOFT PLC with

Business Logic” for OPC UA
Client/Server bundles

Buffer and
Orchestration

Data Source/Machine

(e.g. OPC UA-Server)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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Technical Basis

Service Oriented Architecture (SOA) approach for machine unit orchestration

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

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)

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

Units publish their capabilities

» a Service Oriented Architecture with regards to hardware is
possible

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

Web Server

OPC UA Client/Server

Gateway Web Client Communication

OPC UA Server

OPC UAClient

Transport System

OPC UA Server

Camera

OPC UACClient

OPC UA Server

ONLY via OPC UA method calls
» SAP initiates actions for equipment

» Equipment confirms “job done”
OPC UA Client

Robor
PickaPlce

OPC UA Server

OPC UA Server

Laser Printer

Internal 22
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Solve by Teaming up

What?

Communication and management of
data models including security

How?

Semantic description of production plant

Service Oriented Architecture and
mindset for production plant
assets
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Thank you

Contact information:

Riidiger Fritz

Director

Product Management SAP Plant Connectivity
Industrie 4.0 and Connected Manufacturing
ruediger.fritz@sap.com

+49 6227 740142
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No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of SAP SE or an SAP affiliate company.

SAP and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered trademarks of SAP SE (or an SAP affiliate
company) in Germany and other countries. Please see http://globall2.sap.com/corporate-en/legal/copyright/index.epx for additional trademark information and notices.

Some software products marketed by SAP SE and its distributors contain proprietary software components of other software vendors.
National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for informational purposes only, without representation or warranty of any kind, and SAP SE or its
affiliated companies shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP SE or SAP affiliate company products and
services are those that are set forth in the express warranty statements accompanying such products and services, if any. Nothing herein should be construed as
constituting an additional warranty.

In particular, SAP SE or its affiliated companies have no obligation to pursue any course of business outlined in this document or any related presentation, or to develop
or release any functionality mentioned therein. This document, or any related presentation, and SAP SE’s or its affiliated companies’ strategy and possible future
developments, products, and/or platform directions and functionality are all subject to change and may be changed by SAP SE or its affiliated companies at any time

for any reason without notice. The information in this document is not a commitment, promise, or legal obligation to deliver any material, code, or functionality. All forward-
looking statements are subject to various risks and uncertainties that could cause actual results to differ materially from expectations. Readers are cautioned not to place
undue reliance on these forward-looking statements, which speak only as of their dates, and they should not be relied upon in making purchasing decisions.
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