
 

Carlo Leardi 
Tyson R. Browning  
Steven D. Eppinger 
Lucía Becerril 
(Eds.) 
 

 
 
 

Proceedings of the 20th 
International Dependency and 
Structure Modeling (DSM) 
Conference 

Trieste (Italy), 15 – 17 October 2018 
  



20TH INTERNATIONAL DEPENDENCY AND STRUCTURE MODELING 

CONFERENCE, DSM 2018 

TRIESTE, ITALY, OCTOBER 15 – 17, 2018 

 
 

© 2018 Lehrstuhl für Produktentwicklung und Leichtbau 

Herausgeber: Carlo Leardi, Tyson Browning, Steven Eppinger, Lucia Becerril 

Autor: - 

E-ISBN: ISBN 978-3-00-057492-4 

 

Das Werk, einschließlich seiner Teile, ist urheberrechtlich geschützt. Jede 

Verwertung ist ohne Zustimmung der Herausgeber unzulässig. Dies gilt 

insbesondere für die elektronische oder sonstige Vervielfältigung, Übersetzung, 

Verbreitung und öffentliche Zugänglichmachung. 

Bibliografische Information der Deutschen Nationalbibliothek: 

Die Deutsche Nationalbibliothek verzeichnet diese Publikation in der Deutschen 

Nationalbibliografie; detaillierte bibliografische Daten sind im Internet über 

http://dnb.dnb.de abrufbar. 



20TH INTERNATIONAL DEPENDENCY AND STRUCTURE MODELING 

CONFERENCE, DSM 2018 

TRIESTE, ITALY, OCTOBER 15 – 17, 2018 

DSM 2018 III 

Table of Contents 

Foreword III 

Scientific Committee V 

Part I: Managing Risk 1 

A Failure Propagation Methodology for Analysing Functional Models of 

Extremely Large Complex Systems 3 

L. A. Chama, O. Bertram 

Using MDM and Random walk for Analyzing the Combined Influencing 

Strength of Risk-DSM 15 

X. Zou, Q. Yang 

Collaborative Risk Management within the Design Phase of Green Buildings 23 

L. Maseko, D. Root, V. Senthilkumar 

Part II: Complex Organizations 33 

Simulation-based Value Analysis of Organizational Complexity in Product 

Development Projects 35 

N. Bary, E. Rebentisch, L. Becerril 

Experimenting with the NK and DSM Models 47 

R. A. Ahmad, A. Yassine 

Clustering Organization Structure in Product Development Projects Using 

Similarity 59 

N. Yang, Q. Yang, T. Yao 

Part III: Product & System Architecture 67 

DSM Modeling and Requirements Specification in Developing a  

Product Platform for Locks 69 
T. Wilschut, L. F. P. Etman, J. E. Rooda, J. A. Vogel 

Defining System Boundaries in Change Propagation Analysis:  

A Diesel Engine Case Study 81 
E. C. Y. Koh, N. H. M. Caldwell, P. J. Clarkson 

 



 

IV DSM 2018 

 

A Hunt for The Hidden Reasons Behind a Product Architecture 93 

D. Williamsson, U. Sellgren, A. Söderberg 

Conceptual Design of Suspensions with Integrated Electric Motors on the  

Basis of DSM 105 

M. Wang, A. Höfer, H. Friedrich 

Part IV: Using Data 115 

Data-based Development of an Agent-Based Simulation to Support the  

Design of Bicycle-Sharing System 117  

C. Hollauer, C. Lang, J; Wilberg, J. Weking, C. Dengler, M. Böhm, H. Krcmar, 

B. Lohmann, M. Omer 

Understanding Task Execution Time in Relation to the Multilayer  

Project Structure: Empirical Evidence 129 

S. A. Piccolo, J. Trauer, J. Willberg, A. Maier 

Modelling of Digital Extended Enterprise 139 

A. J. Pulkkinen, V. V. Vainio, J. Anttila, S. Leino 

Part V: Product Development 149 

DSM-Based Methods to Represent Specialization Relationships in a  

Concept Framework 151 

Y. Menshenin, E. Crawley 

Design Optimization of Size-Adjustable Parts 159 

G. Klushin, C. Fortin, K. Tekic 

Supporting Workshop-based Tailoring of Product Development Processes  

by Metric-based Structural Analysis 171 

C. Hollauer, F. Kölsch, U. Lindemann 

 

Part VI: Poster Session 181 

Context-oriented Modularization of Product Development Processes using 

Matrix-Based Clustering  183 

C. Hollauer, R. Thomas, D. Rhodes, U. Lindemann 

 



20TH INTERNATIONAL DEPENDENCY AND STRUCTURE MODELING 

CONFERENCE, DSM 2018 

TRIESTE, ITALY, OCTOBER 15 – 17, 2018 

DSM 2018 V 

The Algebra, Logic and Topology of System-of-Systems 195 

M. Johansson, P. Eklund, J. Kortelainen, M. Winter 

Analyzing Complex Socio-Technical Systems in Technical Product  

Development Using Structural Metrics 203 

S. C. M. Knippenberg, S. Schweigert-Recksiek, L. Becerril, U. Lindemann 

Influence Profile of Wastewater Chain in Amsterdam: towards resilient  

system for Recovery & Valorisation. 215 

M. Amosov, L. Zlatanovic, J. P. Hoek 

Teaching DSM-based Analysis Based on a Case at a Start-Up 227 

M. Hirschka, L. Becerril 

Model-Based Consistency for Design for Variety and Modularization 239 

M. Hanna, L. Schwede, D. Krause 

Author Index 249 

  



 

VI DSM 2018 

Foreword 
 

Welcome to the 2018 edition of the International Dependency and Structure Modeling 

(DSM) Conference. DSM 2018 is held on October 15th to 17th in Trieste, Italy. This year, 

the conference celebrates its 20th anniversary.  

DSM (Dependency and Structure Modelling, also known as the Design Structure Matrix) 

methods have proven invaluable in designing complex systems, from product 

architectures to large organizations.  

The International DSM Conference is the annual forum for practitioners, researchers and 

developers to exchange experiences, discuss new concepts and showcase results and 

tools. We are confident that this event will provide participants new insights, ideas, and 

solutions on dependency and structure modelling. 

Furthermore, after last year’s success we are pleased to host the second “DSM Sprint 

Workshop”. Teams composed of a mix of researchers, practitioners, and tool providers 

will compete to solve one of two real industry challenges. 

The papers submitted for this year’s conference were each peer-reviewed by at least two 

members of the Scientific Committee, who made acceptance/rejection recommendations 

and provided helpful guidance for revisions. The accepted papers appearing in these 

Proceedings have been improved based on that feedback. 

This volume contains 22 peer-reviewed papers that describe the recent advances and 

emerging challenges in DSM research and applications. They advance the DSM concepts 

and practice in 5 main areas: 

1. Managing Risk 

2. Complex Organizations 

3. Product & System Architecture  

4. Using Data  

5. Product development 

These Proceedings represent a broad overview of the state-of-the-art on the development 

and application of DSM. Following global trends, combining DSM Methods with data 

analysis, simulation and optimization is a recurring theme troughout this year’s 

conference. Furthermore, there are a significant number of contributions with industry 

authors or co-authors, reflecting this balance and synergy between conceptual 

development and real-life industrial application, which are in the genes of the DSM 

Conference series. 

The Program Chairs 
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