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WHO IS  PTC? 

6,000 employees 
$1.3B software company
28,000 active customers
Headquartered in Boston, MA
Rich heritage in 3D modelling
Leader in CAD, PLM, SLM, ALM & IoT
Matriculated partner Aachen industry campus
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FROM PRODUCTS TO SYSTEMS - INCREASED CONNECTED PRODUCT COMPLEXITY  

COMPLEXITY

“The changing nature of products is disrupting value 
chains, forcing companies to rethink and retool nearly 
everything they do internally.”

THINGS  ARE
CHANGING

ServiceManufacturingEngineering

CAD
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* Source: Harvard Business Report, Michael E. Porter & Jim 
Heppelmann
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FROM ESTABLISHED INFRASTRUCTURES TO DIGITIZED ENTERPRISES

“The changing nature of products is disrupting value 
chains, forcing companies to rethink and retool nearly 
everything they do internally.”

COMPANIES  ARE 
CHANGING
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CONNECTED SOLUTIONS

PTC’S  TECHNOLOGY PLATFORM & SOLUTIONS
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INDUSTRIAL  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LIVING CLOSED LOOP INDUSTRY PRACTICES
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management
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management

D1Multi-CAD 
design

D2Requirements & 
design collaboration

D3Configuration 
management

Requirements 
flow-down D4

D5Complexity 
analysis

Dynamic positioning & 
design in context D6

D7Change 
management

D8
Prototype 

management D9
D10

D11 D12Extended collaboration 
(e.g. Joint Ventures)

P1

Functional & modular 
breakdown

Interface 
management

Variant 
planning

Modular product 
architecture design

Problem & change 
management)

Management of simulation 
models (MBSE basics)

Connected problem 
management

Service parts 
management

Overloaded requirements 
& specifications
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Connected Diagnostics 
& Analytics
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Management 

Find & use Service 
Information 
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SKD

Feedback Service 
Event
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Remote 
Monitoring

Remote Software 
Update

Fleet Tracking 
& Analytics

Spare Part Planning 
(Inventory Optimization)

Digital work-Instructions 
on assembly-line

Workplace Monitoring/
Tracking

Factory Tracking 
(Utilization,Efficiency, etc.) O8 Personalized 

Workbench O9
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E-BOM to M-BOM 
transformation

Overloaded M-BOM 
concept

Manufacturing process 
planning

Windchill-SAP 
integration

Create manufacturing & 
service literature 

Create manufacturing & service 
animations & illustrations

„Connection“ points 
(welding, gluing, etc.)

P8 Enterprise change 
management

P9 Early 
sourcing

V1

V2

V3 V4

V5 V6

V7
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Management of test 
requirement & plans

Test execution (component 
based, integration)

Defect 
management

Realtime physical 
testing & validation

Simulation 
execution Connected test 

„execution“

Automated test 
execution Enterprise clash 

detection

Interference 
management

V10 Product analytics for 
compliance & cost

Digital transformation experience center
A European PTC reference visit center to offer first-hand experience in digital & physical 
business transformation & industry practices, around closed looped engineering , 
manufacturing, service & operation.

Embedded in the industry 
„located at the Aachen University Industry Campus, with a rich partner 
network of industry & research clusters, the E 4.0 TC enables the 
establishment of a close interaction between practice, research & education.“

„TEAMPLAY!“

„validated key 
industry practices 

implemented and 
continuous adopted in 

the closed loop 
based industry 

practice platform.“   
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E 4.0 TC - THE INTEGRATION & EXTENSION OF A OF PARTNER NETWORK

Closed-Loop 
Lifecycle  

Management

Design
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Industry Practices

E 4.0 TC Team
IPIP

IPIP

IP IP

Business Transformation

Partner

„Partner can utilize the open industry 
practice platform to integrate, develop & 
validate practices into a closed loop 
approach & 
environment“

„Develop 
with partner a 
road map for digital & physical business 
transformation scenarios utilizing a rich 
industry & research expertise.“

Competence partner provide a specific 
competence area, either in content or in 

market access. CP can integrate IP into the 
platform and/or benefit from the practice 

platform. Cooperation agreement is based on 
aligned go to market plan.  

Hardware partner provide & integrate 
value added hardware assets & 

competence. HP benefit from the 
practice platform & infrastructure. 

Cooperation agreement is based on 
aligned go to market plan.   

Industry  partner develop and validate  digital & 
physical business transformation scenarios 

utilizing the openness of the E 4.0 TC 
infrastructure, platform and industry & research 
expertise. Corporation agreement is based on 

specific project targets / work packages.  

Industry 
Partner

Hardware 
Partner

Competence 
Partner

Matriculated 
Partner
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DIGITAL TRANSFORMATION – 3 DESIGN DIMENSIONS

NEW SERVICES

NEW FORMS OF 
ORGANIZATION

NEW TECHNOLOGIES 
&  PRACTICES
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TECHNOLOGISCHE ELEMENTE VON INDUSTRIE 4.0
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TECHNOLOGISCHE ELEMENTE VON INDUSTRIE 4.0

• Echtzeitfähigkeit 
• Integration von Systemen

• Big Data Analytics (bekannte Hypothesen) 
• Machine Learning und Künstliche Intelligenz (neue Zusammenhänge)

• Entscheidungsunterstützungsysteme (Visualisierung) 
• Automatische Entscheidungsfindung

• Vertikale und horizontale Integration von Prozessen und Systemen 
• Cyberphysische Systeme

A

B

C

D

* Source: Prof. Dr. Günter Schuh. 2017 (acatech Industrie 4.0 Maturity index)
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PHYSICAL & DIGITAL ORCHESTRATION

SOURCE CONTEXTUALIZE SYNTHESIZE ORCHESTRATE ENGAGE

Data & context Map data to 
context

Multi channel, In 
context & role based
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CLOSED LOOP EXAMPLES

CLOSED LOOP 
MAINTENANCE APP

Simple app to cover fleet management, remote 
service & augmented maintenance, integrated into 

closed loop

PREDICTIVE SERVICE
Monitor conditions & performance, 

predict & prevent failure

learn & understand conditions and detect 
anomalies tied to prediction

ANOMALY DETECTION 
& MASCHINE LEARNING

REMOTE SERVICE

Remote service connected to knowledge 
management for resolution options

CONNECTED FIELD SERVICE

Manage integrated service request, 
populated with connected details
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CLOSED LOOP EXAMPLES

SWARM- DATA FOR OEM 
SERIES CARS

CONNECTED TEST 
APPLICATION

COMPLEXITY MANAGER

Understanding and building complex 
expressions & rules graphically

Understanding, building & aligning complex MBSE 
simulation with real physical behavior

Understanding 300.000 vehicle in real 
time usage

CONNECTED 
TRACEABILITY 

Understanding and building
complex traces between product 

structure, requirements & functions 
across systems

Simple online test management application

DIGITAL TWIN  IN SOFTWARE 
DEVELOPMENT & SIMULATION
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CLOSED LOOP EXAMPLES

ASSET & FACTORY 
ENERGY MANAGEMENT 

INTEGRATED MANUFACTURING 
PROCESS PLANNING

CONNECTED CAR & FLEET 
MANAGEMENT FIELD SERVICE APP

Augmented reality & integrated 
spare parts order system

CONNECTED SERVICE PARTS 
MANAGEMENT

real time utilization data to to manage 
accurate future forecast for service parts 

inventory

Manage factory assets energy utilization, 
analytics & smart alerts

Manage factory processes, resources, 
mfg. illustration & visualization

fleet monitoring, remote & secure 
software update
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DER WEG ZU EINEM AGILEN UNTERNEHMEN

* Source: Prof. Dr. Günter Schuh. 2017 (acatech Industrie 4.0 Maturity index)
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Data Driven 
Design

Digital Product 
Traceability

UNDERSTAND

ADVANCE

OUTPERFORM
Digital  
Twin

Predictive 
Performance 
Improvements

Distributed AR/VR 
Product ReviewConstant 

Analysis

Collaborative  
AR/VR Design

Design for 
 Connectivity

ENGINEERING TODAY

Digital  
Product  

Definition

Performance 
Based 

Analysis

Universal Data  
Access

Outcome-Based  
Design
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SERVICE TODAY

UNDERSTAND

ADVANCE

OUTPERFORM

Service 
Visibility

Digital 
Service 
Content

Real-Time 
Product 

Data

Optimized  
Inventory

Remote 
Service

Proactive & 
Predictive 

Maintenance
Optimized 
Technician 
Workforce

Digital 
Twin

Product as 
a Service

Constant 
Analytics

New Revenue 
Streams

More Profitable 
Contracts
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MANUFACTURING

Digital 
Processes

Predictive 
Analytics

UNDERSTAND

ADVANCE

OUTPERFORM
Performance 

Benchmarking
Synchronized 
Operations

Closed-Loop  
Digital Thread

Supplier 
Visibility

Agile 
Innovation

AR Enabled  
Operations

TODAY

 Unified  
Connectivity

Role-Based  
Intelligence

Real-Time Issue  
Identification
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