Harold (Mike) Stowe
Tyson R. Browning
Steven D. Eppinger
Jakob Trauer

(Eds.)

Proceedings of the 22nd
International Dependency and
Structure Modeling (DSM)
Conference

Cambridge, Massachusetts
13 — 15 October 2020



22" INTERNATIONAL DEPENDENCY AND STRUCTURE MODELING CONFERENCE,
DSM 2020

CAMBRIDGE, MASSACHUSETTS, USA, 13 — 15 October, 2020

© 2020 Lehrstuhl fiir Produktentwicklung und Leichtbau

Herausgeber: Harold (Mike) Stowe, Tyson Browning, Steven Eppinger, Jakob
Trauer

Autor: -

E-ISBN: ISBN 978-1-912254-12-5

Das Werk, einschlieflich seiner Teile, ist urheberrechtlich geschiitzt. Jede
Verwertung ist ohne Zustimmung der Herausgeber unzuléssig. Dies gilt insbesondere
fiir die elektronische oder sonstige Vervielfiltigung, Ubersetzung, Verbreitung und
offentliche Zugénglichmachung.

Bibliografische Information der Deutschen Nationalbibliothek:

Die Deutsche Nationalbibliothek verzeichnet diese Publikation in der Deutschen
Nationalbibliografie; detaillierte bibliografische Daten sind im Internet iiber
http://dnb.dnb.de abrufbar.



22" INTERNATIONAL DEPENDENCY AND STRUCTURE MODELING CONFERENCE,
DSM 2020

CAMBRIDGE, MASSACHUSETTS, USA, 13 — 15 October, 2020

Table of Contents

Foreword VI
Scientific Committee Vil
Part I: Process Architectures 1

A Role-Activity-Product Model to Simulate Distributed Design Processes 3
Wohr, Ferdinand; Konigs, Simon; Ring, Philipp; Zimmermann, Markus

Optimizing Distributed Design Processes for Flexibility and Cost 13
Daub, Marco; Wohr, Ferdinand; Zimmermann, Markus

Using DSMs for the Visualization and Analysis of Decision Models in Business
Processes 23
Campagna, Dario; Kavka, Carlos; Nicastro, Sara;, Poloni, Carlo; Turco,
Alessandro

Structuring a Product Design Process for Optimizing the Scale of Derivative
Development 33
Komano, Yuichi; Oizumi, Kazuya; Katsu, Fuyuku; Hattori, Yasushi; Miyoshi,
Hiroyasu; Aoyama, Kazuhiro

Analysis of Systems Structural Relationships Through a DSM-Based Approach
43
Menshenin, Yaroslav; Brovar, Yana; Crawley, Edward; Fortin, Clement

Part ll: Product Architectures 52

Towards A Module-based Product Platform For Ship Locks Using DSM
Methods 53
Knippenberg, S.C.M.; Etman, L.F.P.; Rooda, J.E.; Wilschut, T.; Vogel, J.A.

Sequencing of Information in Modular Model-based Systems Design 63
Rotzer, Sebastian; Rostan, Nicky; Steger, Hans Christian; Vogel-Heuser, Birgit;
Zimmermann, Markus

Concurrent Modeling Of Positive And Negative Dependencies In The Design
Structure Matrix Using Complex Numbers 73
Chouinard, Ugo,; Law-Kam Cio, Yann-Seing, Vadean, Aurelian; Achiche,
Sofiane

DSM 2020 I



A Simulation-Based Decision Support Method For Modular Product Architecture
Alternatives 83
Seiler, Florian Michael; Kuhl, Juliane; Krause, Dieter

Using Dependency and Structure Modeling (DSM) for Temporal Decision
Making in Set-Based Design (SBD) 93
Rapp, Stephen Horton; Witus, Gary

Part lll: Project Management 103

DSM-based Knowledge Transfer Modeling Between Projects for Multi-project
Clustering Analysis 105
Bi, YingXin; Yang, Qing; Chang, MingXing

Matrix-Based Landscapes for Communication between Market and Product
Perspective 115
Riesener, Michael; Dolle, Christian; Lender, Benjamin Nils Johannes; Schuh,
Giinther

A Networked Approach for Assessing Risks to the Electric Grid 125
O’Connor, Patrick; Gest, Johnny, Dister, Carl; Browning, Tyson

A Digital Twin for Risk Modeling and Decision-Support in a Smart Energy Grid
135
Johansson, Mats; Eklund, Patrik

Part IV: Organizational Architectures 144

Modeling Agile Organization Under Scrum Approach and Coordination 145
Benkhider, Naima,; Kherbachi, Sonia

Enhancing Visibility in Agile Program Increment DSMs 155
Bajpai, Siddharth; Joglekar, Nitin; Eppinger, Steven

Model Based Early-Stage Assessment for Modular New Product Development
165

Kiichenhof, Jan; Seiler, Florian; Krause, Dieter

Descriptive Design Structure Matrices for Modelling Infrastructure
Interdependencies in Community Recovery 175
Qureshi, Rameez; Ford, David N.; Wolf, Charles M.

v DSM 2020



Part V: Integration Architectures 185

Applying the IFM Framework and FIDD Method on Industrial Production
Systems 187
Kriiger, Merlin Frederik; Zorn, Stefan; Wichmann, Robert Lawrence; Gericke,
Kilian

Graph-Based Collaboration Analysis of an Agile Medical Engineering Project
with Structural Metrics 197
Schweigert-Recksiek, Sebastian; Idrissov, Agzam; Bharadwaj, Tilak; Lindemann,
Udo

Characterizing Systems Of Systems Change And Failure Via Network-based
Metrics 207
Fakhfakh, Sarra; Hein, Andreas Makoto; Chazal, Yann; Jankovic, Marija

A Matrix-Based Blueprint for System Architecture Design — A Case Study with
an Industrial Partner 217
Lender, Benjamin Nils Johannes; Trauer, Jakob; Schweigert-Recksiek,
Sebastian; Spreitzer, Karsten; Chmielewski, Nils; Zimmermann, Marku

Author Index 227

DSM 2020 v



Foreword

Welcome to the 2020 edition of the International Dependency and Structure Modeling
(DSM) Conference. Due to the ongoing COVID-19 situation, DSM 2020 is held as an
online only event on October 13" to 15% hosted by the Massachusetts Institute of
Technology, Massachusetts, USA.

DSM (Dependency and Structure Modelling, also known as the Design Structure Matrix)
methods have proven invaluable in designing and understanding complex systems, from
product architectures to work processes 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 as well
as new methods and tools. The event provides participants with new insights, ideas, and
solutions for dependency and structure modeling.

The papers submitted for this year’s conference were each 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. Process Architectures
Product Architectures
Project Management
Organizational Architectures
Integration Architectures

Nk LD

These Proceedings represent a broad overview of the state-of-the-art on the development
and application of DSM. Understanding and managing complex interdependent
relationships within and across product/process/people architectures 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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