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WIE ENTWICKELT SICH DESIGN-TO-OPERATE WEITER
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• Ein Unternehmen- viele 

Geschäftsmodelle – eine 

Lösung

• Konsistente Daten und 

Integration end to end 

• Steigerung der Agilität und 

Effizient in Sales, 

Produktion und Service 
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DESIGN-DRIVEN ENTERPRISE ARCHITEKTUR 
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Shopfloor Systems

Machines 3rd PartySoftware Transport / AGV StorageScanner 3D Print Tools ControlAuto ID

Digital Manufacturing Cloud

Digital Manufacturing Insights

Digital Manufacturing Execution

Digital Manufacturing Resource Orchestration

ERP (S/4HANA)
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Product Lifecycle Costing

SAP Analytics Cloud*

Product and Process Governance (PPG)

Integration of Design BOMs 3D Visual Enterprise Viewer

Integration of  Design Variants Bid Management

BOM Management Industrial Engineering

Variant Management Quality Planning

Configuration Management

Change Record

SAP Edge/ Plant Connectivity (PCo)

Manufacturing for planning and scheduling 

(PP/DS)

Asset Management (PM) Production Planning (PP)

Product Compliance Sourcing & Procurement (MM)

Quality Management (QM) Sales & Service (SD/CS)

Advanced Variant Configuration Project System (PS)

Enterprise Product Development

Tool Management and Plant Structure

Requirements Management & Collaboration

Transportation Management Extended Warehouse Management

Configure Price Quote

Configure Quotes

Cloud 

Platform

Integration

Digital Cloud for Service

Field Service Management

Transport Management (TM)
Extended Warehouse Management  

(EWM)

Integrated Business Planning

Forecast, Supply and Distribution Planning
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EIN GEMEINSAMES DATENMODELL FÜR DIE WERTSCHÖPFUNG

6MTS

Make-to-Stock

Design

Supply Chain

Manufacturing

Sell

Aftermarket Service

CTO

Configure-to-Order

closed

Design

Sell

Supply Chain

Manufacturing

Aftermarket Service

CTO+

Configure-to-Order

open

Design

Sell

Engineering

Supply Chain

Manufacturing

Aftermarket Service

ETO

Engineer-to-Order

Sell

Engineering

Supply Chain

Manufacturing

Aftermarket Service

Since sales, purchasing and planning are deeply embedded in ERP, 

an ERP-centric approach can provide full flexibility. 
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DIGITAL THREAD 4.0 – AUTOMATISIERTE INTEGRATION
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Operation/ 

service

Customer 

experience 
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Material

Sales 

Order

Prod. 

data

Sales Bill 
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Material

…
… 

Issues
Quality

As-Is 

Cost

..
Output … 

Satis-

faction Quality

Manufactur

ing

Bill of 

Material

The product data model in ERP needs to include engineering knowledge. 

Standard integration needs to support the enhanced data model. 

Сustomer
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Intelligent Asset 
Management

Providing the digital twin to 

internal and external 

collaboration partners

IOT services

Assembly

• Configuration specific work 

Instructiion

Inline Quality Management

• Collection of configuration 

specific quality data during 

each production step. 

Order Management

• Generation and Release of 

production orders

PRODUCT 

MANAGEMENT

DESIGNN ENGINEER PURCHASE PLAN OPERATE

Product
• Variant Management

• Configuration 

Management

• Innovation 

Management

• Requirements 

Management 

• Systems-Engineering

• Product Validation

Service-Management

• Ticketing

• Service-Order Mgmt.

• Service Order Execution

• Visual Spareparts

• Visual Service-Instructions

• Digital Twin Insight

• Digital Twin Monetarization

MANUFACTURE

Detailed 

Engineering
 Material Management

 Component 

Classification

 E-BOM

 3D-Model

Internal/external 

Collaboration
 Design Collaboration

 Document 

Collaboration

 Systems Engineering

 Document 

Collaboration

 Supplier 

Collaboration (only 

with Ariba)

 Visual Product 

Analysis

SELL

Customer Order -
Configuration

in Production
 Routing Management 

 Integration of MTM

 Work Instruction

Management

 Change Mgmt and Integration 

across and within different 

SAP BOM-types

 BOM Knowledge 

Management, Conversion

and Configuration

 Configuration of Quality 

Management

in Service

 Configuration of services, 
documents, and service-BOM

in Sales

 Enhancement of 
configuration with application 
knowledge

Modelling

 Life Cycle Management of

Product model

 Management of Variant 

Configuration with

Engineering Knowledge 

Short- to Midterm-
Planning and 
Optimization

• Order network

 Production

Optimization

considering product

configuration

dependent routing

capacity, demand, takt

times, set up times, 

man power and tooling

while also considering

material availability. 

Machine Integration

• Configuration specific machine 

control

Es gibt mehr als nur Stücklistenvarianz!

DESIGN-DRIVEN ENTERPRISE
VARIANT-RICH WITH CTO OR MTS (FULL SCOPE)
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DESIGN-DRIVEN ENTERPRISE
ENGINEER TO ORDER (FULL SCOPE)

INTELLIGENT ASSET 

MANAGEMENT

Providing Digital Twin (as 

installed, as maintained) to 

service providers and IOT 

services

ASSEMBLY

Work Instruction

INLINE QUALITY 

MANAGEMENT

Recording of data collection in 

the product history record 

(digital twin)

ORDER MANAGEMENT

Release of production orders

BID

PURCHASE

TECHNICAL 

PLANN

ENGINEER PURCHASE

PLAN

MANUFACTURE OPERATE

BID

• Inquiry Intake

• Design Collaboration 

with Customer

• Quotation Specification
• Receive und store 

customer requirements.

• Create BID-TOS (from 

Template, from scratch or 

from Excel-Input).

• Create Solution proposal 

(Drawings, Specs, etc) 

und send them to the 

Customer by Document 

Control Center 

(Collaboration).

• Negotiation of the 

solution proposal.

• Quotation Costing
• Start Easy-Cost Planning

• Calculate cost

• Create a SAP offer/bid 

(SD – based on 

commercial product) and 

do the pricing based on 

the calculated costs.

PURCHASE

• Design & Purchasing 

Collaboration with 

Supplier

SERVICE MANAGEMENT

• Ticketing

• Service-Ausführung

• Service Order Execution

• Visual Spareparts

• Visual Service-Instructions

• Digital Twin Insight

• Digital Twin Monetarization

DELIVER 

INSTALL 

INVOICE
ell

TECHNICAL PLANNING 

• Basic Design for all 

disciplines

• Create Layouts for the 

plant

• Proof the bid content

• Define activities for 

quality and material 

management 

ORDER FULFILLMENT

• Create customer related 

to quotation

• Fine tuning of work 

breakdown structure, 

the TO and its links 

(Networks, Milestones)

• Detailed scheduling of 

the project (PS)

• Cost estimation based 

on networks and its 

activities

• Cash management, 

invoce and billing plans, 

down payment 

processing

• Budgeting

• Release of structures 

(Project versions)

• Execute first down 

payments (if required) 

PLANNING

• Release Engineering 

position in TOS for 

production or procurement 

(growing structure)

• Integration of TOS and 

project management creates 

automatically production and 

procurement orders

• Costing based on the now 

available product information

• Scheduling of production 

orders and procurement 

orders

• Capacity analysis and 

optimization of production 

(PS-PPDS)

• Hand-over production orders 

to MES

• Change Management

• Track procurement orders

TECHNICAL DESIGN 

• Detailed Design for all 

disciplines

• 3D-mechanical 

engineering with PLM-

direct integration

• Material take out

• Planning of production 6 

procurement (PS)

• Collaboration with 

customer & suppliers

• Release of documents 

for next phase

• Manufacturing Work 

Instructions, Routing, 

Quality management

• Service-BOM, 

Documents, Planning

ORDER FULFILLMENT

• Release Advance 

Procurement 

• Invoicing of Suppliers

• Confirm engineering 

hours

• Concurrent project 

costing

• Claim management

MACHINE INTEGRATION

DELIVERY

• Delivery directly from the 

project

• Dispatch and transport 

processing

• Site Processing

• Confirmations

• Procurement of Installation 

Material and Services

• Project/Site Controlling

• Invoicing (vendor)

• Billing (Customer)

• Cash-Management

ORDER FULFILLMENT

• Release Advance 

Procurement 

• Invoicing of Suppliers

• Confirm engineering hours

• Concurrent project costing

• Claim management

• Acceptance of the complete 

delivery by the customer

• Analysis based on POC 

(Percentage of Completion)

• Final Billing to Customer

10
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WISSEN KANN AUTOMATISIEREN UND INTEGRIEREN
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Production View

Document View Service ViewTechnical View

Project ExecutionBid
Templates:

Module, Building 

Blocks, eBOMs

Delivery View
Knowledge:

Structural Design 

Modelling

Knowledge

Product Structure

The product structure applies its

knowledge in three different ways

to automate and integrate the

business processes. 
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HOCH-EFFIZIENT UND ZENTRAL MIT „MODEL ONCE -
CONFIGURE ANYWHERE“
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Feed Consume
Product Teams…

…feed the product model with 

new iterations and versions, 

aligned with customer 

requirements and compatibility

Extended Enterprise…

…consumes product 

model/information to buy, make, 

sell/configure, simulate or 

maintain a product.

FeedConsume

Digital Product 

Structure

Our Vision: Digital Thread 4.0 automates all business processes
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WESENTLICHE IT-FUNKTIONALITÄT SAP PPG
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Structure Knowledge Order Management

Virtual 

Materials

Virtual 

Equipments

Virtual 

Documents Class Center
Document

Planning
Procurement

Integration BOM Creation

Service Data 

Provisioning

Structure

Transformation
Industrial 

Engineering
SD & PS 

Integration

SAP EPD | SAP ECTR | SAP Teamcenter by Siemens 

Business Processes in SAP Product Process and Governance

Characteristic

Center

Material 

Planning
Progress 

Tracking

Integration

Manufacturing 

Integration

Virtual Routing SD & PS 

Integration

PLC

Integration
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The component K1 can be used
• in the SD order - as a directly configurable 

order item

• in the system structure (TOS) as a 

configurable module

ERP processes

Can be used unchanged.

Product CTO (SD)

SD-Order

ETO PS-Structure

PS
WBS

Network

F

Engineering

Activity

Logistics

Dates & 

requirements

K1 Material Position  KMATConfigurator

XY, LO_VC

Material Master

Production (pBOM)

C
o

n
fig

u
ra

to
r

(L
O

_
V

C
)

= KMATK1 K1

Turn Key Plant

Product „K1“

F

F

F

F

Customer A Customer B

PCC Product-

structure

(TOS –

Technical-Order-Structure)

Layout

CTO

CTO

K1

BEISPIEL 1: 
ETO – TOP DOWN & BOTTOM UP KONFIGURATION EINER GESAMTANLAGE
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Engine Power

0,8 kW 1,2 kW 1,5 kW

E1 + +

E2 +

Selection conditions

(„low-level configuration“)

Belt size

S M L

F1 +

F2 +

F3 +

Selection conditions

(„low-level configuration“)

Class of classtype 300: Contains 

all the configuration/variance 

characteristics

• Belt size

[Small | Medium | Large]

• Engine power

[0,8 kW | 1,2 kW | 1,5 kW]

Conveyor

Frame Drive Mechanism

Mounting Electrical drive

E1, E2

F1, F2,  F3

M1

BEISPIEL 1: 
ETO – TOP DOWN & BOTTOM UP KONFIGURATION EINER GESAMTANLAGE
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SAP Classification System

SAP Variant Configuration

SAP Product and Process Governance (PPG)

Characteristic Value Characteristic (Variant) Class

Dependency
(Selection, Condition, 

Constraint, …)
Variant Table

Configuration Profile Configurable Material 

150% Product structure incl. 

Routings, Inspection plans, Assets

100% Product structure incl. 

Routings, Inspection plans, Assets or 
100% BoM & 100% routings

Simulation / Configuration

Dependency 
Net

PPG: Filter

Sales Order

AVC:
Configuration 

Model

uses

Used by

generatesgenerates

used by

uses

used by

collected in

specifies

containscontains

constraint

referenced by referenced by

*

*

*
*

*

*

*

*

**

*

*

**

*

*1

1

1

1

1

*

*

Used by

*

PPG: Configuration
Incl. Structure

uses

uses

uses

* *

collected in

Used 

by

Used by

BEISPIEL 1: 
ETO – TOP DOWN & BOTTOM UP KONFIGURATION EINER GESAMTANLAGE
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BEISPIEL 2:  
CTO/MTS/ETO - AUTOMATION FÜR PLANUNG, PRODUKTION & SERVICE

150% Mech.  dBOM

150% E/E dBOM

150% SW  dBOM

ERP

Production Order Mgmt & Scheduling

MES-Routing with Setpoints to

drive equipments and routing logic

automatically based on 

configurations

Factory equipment information and 

simulation

The Product

Structure derives

mBOM, BOP, 

sBOM and other

documents

automatically

eBOM, factory

equipment

information and 

engineering knowlege

Product Structure

Smart Worker UI with

configurable data collection and 

configuable work instruction

Inline Quality control based on 

configuration data for traceability

PDM / ECTR
MES

Factory-specific

Factory-specific

mBOM for traceability

Equipment Product History Record

SERVICE

Sales Order Information
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ERP-MRP
Production

Order

PPG

PPG

Integration

SD

Sales Order

mBOM

Routing

Manufacturing Data 

Package

Document

Package

Material Master

Structure

&

Rules

MES/DMC
Production

Order

CPI

Interface

(Torque: 84Nm, ….)
3

1

1. The SD Order configures the product und generates a production order.

2. The PPG integration and data model assigns or generates the variant specific production data.

3. To provide more detailed data for each sales configuration to MES a manufacturing data package is generated. 

2

BEISPIEL 2:  
CTO/MTS/ETO – WERKER – UND ANLAGENSTEUERUNG
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Production Process

Manufacturing Data Package

Partial confirmation Final confirmation

Production Order Manufacturing Data Package

NC Programs Machine parameters 

and set points

Start of Production 

or Assembling

Production Order

What is to be produced?

When production is to take place?

Which resource is to process the order?

How much production costs?

1 32

1 2 Additional worker 

information
3

BEISPIEL 2:  
CTO/MTS/ETO – WERKER – UND ANLAGENSTEUERUNG



• Increase the level of automation in the

process flow from engineering into sales, 

production, service with model once configure

anywhere for any business model.

• Use a smart product structure as single

central solution to achieve high level of 

consistency, automation and accuracy

across all departments. 

• Improve the leverage of their existing

investment in the SAP core. Reduce

complexity of applications outside of the core.

AGIL.EFFICIENT.CUSTOMER-CENTRIC

Design-Driven Enterprise
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WEITERFÜHRENDE INFORMATIONEN

• PPG-Webinare 2022: 

• SAP Help: 

• BDF EXPERTS: 

• DSC AG & BDF EXPERTS:

23

https://webinars.sap.com/webinar-series-cto-eto/en/home

https://help.sap.com/doc/15b133e60d9740dda48f043662

88d458/1.0/de-

DE/SAP%20Product%20and%20Process%20Governanc

e%20for%20BDF%201.0_Operations%20Guide_DE.pdf

https://sapppg.com/index.php/dsc-und-bdf-verstaerken-

das-standard-sap-produktportfolio-mit-der-neuen-

loesung-sap-ppg/

https://sapppg.com/
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COPYRIGHT BDF EXPERTS 2022

• Weitergabe und Vervielfältigung dieser Publikation oder von Teilen daraus sind, zu welchem Zweck und in welcher Form auch immer, ohne die ausdrückliche schriftliche 

Genehmigung durch bdf nicht gestattet. In dieser Publikation enthaltene Informationen können ohne vorherige Ankündigung geändert werden.

• Die von BDF oder deren Vertriebsfirmen angebotenen Softwareprodukte können Softwarekomponenten auch anderer Softwarehersteller enthalten.

• Microsoft®, WINDOWS®, NT®, EXCEL®, Word®, PowerPoint® und SQL Server® sind eingetragene Marken der Microsoft Corporation.

• IBM®, DB2®, DB2 Universal Database, OS/2®, Parallel Sysplex®, MVS/ESA, AIX®, S/390®, AS/400®, OS/390®, OS/400®, iSeries, pSeries, xSeries, zSeries, z/OS, 

AFP, Intelligent Miner, WebSphere®, Netfinity®, Tivoli®, Informix und Informix® Dynamic ServerTM sind Marken der IBM Corporation in den USA und/oder anderen 

Ländern.

• ORACLE® ist eine eingetragene Marke der ORACLE Corporation.

• UNIX®, X/Open®, OSF/1® und Motif® sind eingetragene Marken der Open Group.

• Citrix®, das Citrix-Logo, ICA®, Program Neighborhood®, MetaFrame®, WinFrame®, VideoFrame®, MultiWin® und andere hier erwähnte Namen von Citrix-Produkten 

sind Marken von Citrix Systems, Inc.

• HTML, DHTML, XML, XHTML sind Marken oder eingetragene Marken des W3C®, World Wide Web Consortium, Massachusetts Institute of Technology. 

• JAVA® ist eine eingetragene Marke der Sun Microsystems, Inc. 

• JAVASCRIPT® ist eine eingetragene Marke der Sun Microsystems, Inc., verwendet unter der Lizenz der von Netscape entwickelten und implementierten Technologie. 

• MarketSet und Enterprise Buyer sind gemeinsame Marken von SAP AG und Commerce One.

• SAP, SAP Logo, R/2, R/3, mySAP, mySAP.com, mySAP ERP, APO, HANA, S/4 HANA und weitere im Text erwähnte SAP-Produkte und -Dienst-leistungen sowie die 

entsprechenden Logos sind Marken oder eingetragene Marken der SAP AG in Deutschland und anderen Ländern weltweit. Alle anderen Namen von Produkten und 

Dienstleistungen sind Marken der jeweiligen Firmen.
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