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Steering future Engineering Processes with System Lifecycle Management 
From PLM to SysLM

Source: SysLM Project @ thyssenkrupp Steering (2022)

Today
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WE can´t design tomorrow´s products with yesterday´s engineering methods, processes and technology.
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SysLM Project @ thyssenkrupp Steering

Digital Transformation
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Steering future Engineering Processes with System Lifecycle Management
Digital Transformation Roadmap

Source: SysLM Project @ thyssenkrupp Steering (2022)

Engineering Backbone
Modernization of Engineering IT Environment

Closed-Loop Engineering Processes
Modularization and Standardization

Digitized Enterprise & Business Model
Autonomous Driving, Steer-by-Wire

From Component Supplier to System Provider
Time-to-Market, Complexity 

DIGITAL TRANSFORMATION SysLM

thyssenkrupp steering strives for integrated engineering processes with an end-to-end view of product-related information. 

MAIN CHALLENGES PROGRAM OBJECTIVES

Efficiency, Fexibility, Traceability 
in Requirement Management, 

System Architecture, MultiCAD Data Management,
Engineering and Manufacturing BoM Handling 

DIGITIZED ENGINEERING
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System Lifecycle Management 
Engineering IT Perspective

Source: SysLM Project @ thyssenkrupp Steering (2022)
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Current Engineering IT Architecture

• Limited functionality and process support

• Redundant data handling and heterogeneous tool landscape

• Document centric approach based on mechanical engineering

ServiceDigital FactoryArchitecture Simulation/TestE/EMechanicsSoftwareRequirements 
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System Lifecycle Management MES

TDM

Future Engineering IT Architecture Engineering Backbone

• Advanced out-of-the-box functionality 

• Efficient process support and consistent traceability

• Product information is managed in system models
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PLM = Product Lifecycle Management   CAD = Computer Aided Design    BoM = Bill-of-Material

System Lifecycle Management
End-to-End Engineering Process View

Providing standardized Data Exchange and Information access along the Product Lifecycle to enable a Digitized Engineering:

Source: SysLM Project @ thyssenkrupp Steering (2022)

Modernization of PLM environment towards System Lifecycle Management with connected and

Requirements Engineering

Application Lifecycle Management

Model Based Systems Engineering

MultiCAD Data Management

Engineering Bill-of-Material (E-BoM)

Manufacturing Bill-of-Material (M-BoM) 

closed-loop Engineering
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- Requirements Engineering-



8 |  October 2022  |  PLM Road Map™ EMEA & PDT Europe 2022  |  Steering future Engineering Processes with System Lifecycle Management  

thyssenkrupp Steering

Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Overall Project Approach

Source: SysLM Project @ thyssenkrupp Steering (2022)
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – End-to-End Process Perspective

Source: SysLM Project @ thyssenkrupp Steering (2022)

Teamcenter

Polarion

Customer

ReqMan Specifications

Requirement Document

Example: «Line-by-line» import of a customer requirement specification into Polarion

= Requirements Interchange Format is an XML file format that can be used 
to exchange requirements, along with its associated metadata, between software 
tools from different vendors.

Representation
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Breakdown Requirement Documents

Source: SysLM Project @ thyssenkrupp Steering (2022) [:em (2022)]

Customer

Requirements 
Authoring Tool

“Increase efficiency and quality throughout the bidding process”

Import and breakdown 
the customer requirements

document

Evaluation of customer
requirement documents and

specifications also with
re-imports and comparison

Provide «Line-by-Line» 
requirement specifications with

stakeholders in downstream
processes
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Source: SysLM Project @ thyssenkrupp Steering (2022); VDI 2206 (2021) and cip alpha (2022)

Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Critical Path along the mechatronic “V-model”

Critical Path along the Mechatronic «V» 
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AM-PACK - The Automotive and Mechatronics Package to POLARION 
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Steering future Engineering Processes 
Requirements Engineering – Polarion LiveDoc Linkage

DocVersion is represented
in a DPM Register DocProxy

DERIVE

DocVersion is represented
in a MRR Register DocProxy
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Critical Path along the mechatronic “V-model”

LiveDoc Level

Workitem Level

Source: SysLM Project @ thyssenkrupp Steering (2022); VDI 2206 (2021) and cip alpha (2022)

Critical Path along the Mechatronic «V» 
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Source: SysLM Project @ thyssenkrupp Steering (2022)

Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Workflow and Status Network in Polarion

PolarionSpecifications
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Source: SysLM Project @ thyssenkrupp Steering (2022)

Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Requirement Documents managed in Teamcenter

Example: Customer Requirement Document in Teamcenter

TeamcenterRequirement Document 
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Source: SysLM Project @ thyssenkrupp Steering (2022)

Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering – Representation in Engineering Backbone

Requirement Document

Dataset with File

Document

Linked Data based on OSLC

Representation of

Customer Requirement Specification
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D-BoM

Cross-Domain 
Design BoM

E/E-BoM

Cross-Domain 
Design BoM

SW
Software 

Development

Steering future Engineering Processes with System Lifecycle Management
Integrated Product Structures to enable Closed-Loop Engineering Processes

Source: SysLM Project @ thyssenkrupp Steering (2022)

Functional Structures

Functional Groups 

and Functions

Solution 

Principles

Linking Function

and Behavior

to Technologies

Requirements

Engineering

Requirements Specifications

& Technical Specification

Mechatronic E-BoM Structures
Linking Mechanics, E/E and Software

M-BOM
Manufacturing 

BoM for

Work Preparation, 

Logistics, 

Purchasing etc.

Reuse and Standardization
Efficient engineering with high product knowledge

Configuration and Change Management
Ensure consistency of products throughout the lifecycle

Top Down – Cross Domain Topics and Definitions

Bottom Up – Solution Areas 

Integrate Requirements 
to establish a Linkage to 
downstream Engineering 

Processes 

Establish functional structures and
solution principles to enable

modularization and standardization

Bridging the gap in a mechatronic product
structure and increase flexibility by creating

domain specific BOM views

Enable an integrated and comprehensive product 
configuration as well as a high reusability

MultiCAD Approach
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