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Abstract: This paper systematically reviews current applications of dependency and structure modeling 

(DSM/DMM/MDM) across industries, disciplines, and purposes through an analysis of 208 publications. Dominant use 

cases cluster in product/service development and design process management, particularly in automotive, aerospace, 

and architecture-engineering-construction sectors. DSMs remain the most widely applied method, while MDMs show 

growing adoption. Key purposes include project/process planning, modular design, and system modeling, with 

clustering and partitioning/sequencing as prevalent analyses. Cross-category insights reveal that product development 

and modular design frequently align with automotive and software industries, suggesting expansion potential in 

aerospace and mobility systems. Conversely, enterprise management and manufacturing planning remain 

underrepresented despite their practical relevance. For MDMs, especially the broader utilization in aerospace or software 

development could pose worthwhile directions for expansion. AI-driven applications are notably absent, highlighting a 

critical gap for future research. The findings provide actionable guidance for practitioners while identifying strategic 

opportunities to broaden DSM/DMM/MDM adoption. 
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1 Introduction 

Complex systems, ranging from engineering products to organizational structures, are defined by a huge number of 

interdependencies that challenge design, management, and optimization. The matrix-based methods of dependency and 

structure modeling (design structure matrix (DSM), domain-mapping matrix (DMM), and multi-domain matrix (MDM)) 

provide a systematic methodological framework to visualize, analyze, and manipulate these dependencies, enabling more 

informed decision-making. Initially developed for product development (Steward, 1981), dependency and structure 

modeling methods have since expanded into diverse domains, including project management, systems engineering, and 

organizational design (Eppinger & Browning, 2012). Their matrix-based representation offers a concise, yet powerful way 

to identify feedback loops, clusters, and critical interfaces within a system. 

Despite its established utility, the continued growth of scientific and industrial publications of DSM/DMM/MDM 

applications presents a dual challenge. For researchers, the growing volume of literature complicates the identification of 

emerging trends or unaddressed methodological gaps. For practitioners, the sheer diversity of use cases, spanning 

industries, disciplines, and objectives, can obscure which applications are sufficiently validated for real-world deployment. 

Prior reviews, such as those by Browning (2001, 2016), synthesized key developments but are becoming outdated, leaving 

a critical need for an updated, application-focused assessment. This paper addresses this gap by providing a comprehensive 

review of current DSM/DMM/MDM applications, with an emphasis on successfully implemented use cases rather than 

methodological developments. Unlike past reviews that also focused on methodological advancements, this work centers 

on practical implementations to guide practitioners and highlight areas where the potential of dependency and structure 

modeling methods remains underexplored. Thus, the research question posed for this paper is:   

What are the current use cases for dependency and structure modeling methods (DSM/DMM/MDM) across domains, 

and which areas present untapped potential for future applications? 

2 Methodology 

To identify relevant publications, a systematic literature review (SLR) process is used. As described in Figure 1, the 

considered databases are Scopus and Web of Science, as well as the Design Society DSM Knowledge Base. The latter is 

used, because all conference papers since the emerging of the DSM conference are published there, thereby permitting 

inclusion of all DSM conference papers, which were omitted from previous literature reviews on DSM. The papers 

published at the DSM conference are all considered relevant, therefore, no filtering process is applied there. However, for 

Scopus and Web of Science, a search string specifically identifying various synonyms of the terms "application" and 

"DSM" is used. The number of results when applying the search string to title, abstract, and keywords is simply too large 

to be analyzed, so it is limited to the title. The search string is as follows: 

(Appl* OR Use* OR Usi* OR Usa* OR Utiliz* OR Employ* OR Levera* OR Base* OR Creat* OR Integrat* OR Build* 

OR "With the help of") NEAR/5 (("Design* Structure$ Matri*") OR ("Design* Source$ Matri*") OR ("Design* Structure$ 

Method*") OR ("Design* Source$ Method*") OR ("Design* Structure$ Model*") OR ("Design* Source$ Model*") OR 
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("Dependenc*Structure$ Matri*") OR ("Dependenc* Source$ Matri*") OR ("Dependenc* Structure$ Method*") OR 

("Dependenc* Source$ Method*") OR ("Dependenc* Structure$ Model*") OR ("Dependenc* Source$ Model*") OR 

("Multi* Domain$ Matri*") OR ("Multidomain$ Matri*") OR ("Domain* Mapping Matri*")). 

No boundary regarding the year of publication is applied. The search was conducted in November 2025, hence posing the 

upper boundary of the publication period. After filtering out duplicates between the three databases, a total of 384 

publications was retrieved for the filtering process. At first, the abstract was screened, excluding 116 publications. Then, 

all 268 remaining publications were read in full, further excluding 60 publications, resulting in a total of 208 publications 

analyzed for this literature review. For both steps, sources that do not describe at least one application of dependency and 

structure modeling methods, sources that are literature reviews in themselves, or are written in other languages than 

English or German, are excluded.  

 

Figure 1. Approach to research with systematic literature review and classification of identified applications 

To analyze the existing applications, a practitioner-oriented classification scheme is applied. The primary classification is 

hierarchically divided into (1) the industry sector / domain in which the dependency and structure modeling method is 

used and (2) the related application discipline, describing in which context the application takes place, and (3) the purpose 

of applying the method. Further, it is derived which method is used (DSM/DMM/MDM), and which primary matrix 

operation/analysis is applied. The divisions for all classification categories are introduced in the following sections. 

3 State of the Art 

DSM/DMM/MDM evolved from the field of complexity management. Complexity management is not a monolithic 

solution but a systematic framework for addressing problem-specific challenges (Maurer, 2017). Effective management 

begins with diagnosing the type and sources of complexity before selecting tailored strategies. This requires identifying 

structural drivers, such as element interdependencies, scale, and architectural patterns (Maurer, 2017), to transition from 

ambiguity to targeted intervention. Structural complexity arises from the internal relationships among system elements, 

where dependencies, loops, or chains create emergent challenges (Lindemann et al., 2009). Maurer (2017) further 

categorized this complexity into structural scale, connectivity/dependencies, and architectural design. Structural 

complexity management thus focuses on analyzing, controlling, and optimizing systems through their dependency 

structures (Lindemann et al., 2009), providing a formalized foundation for DSM/DMM/MDM methods. 

 

Figure 2. Classification and definition of dependency and structure modeling methods based on Lindemann et al. (2009) 
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Figure 2 provides an overview of the three methods of dependency and structure modeling. The design structure matrix 

(DSM) is a square (n×n) matrix for the systematic mapping of intra-domain relationships among elements within a single 

domain, while the domain-mapping matrix (DMM) is a rectangular (n×m) matrix for the systematic mapping of inter-

domain relationships among elements across two different domains. Combining one or more DSMs and DMMs yields a 

multi-domain matrix (MDM), a block-structured matrix for the systematic mapping of intra- and inter-domain 

relationships among elements across multiple domains (Lindemann et al., 2009). 

The matrices of dependency and structure modeling can be manipulated to analyze a system with different operations. 

Based on the work of Lindemann et al. (2009), Table 1 lists the existing primary matrix operations applied for 

DSM/DMM/MDM. The categorization of Lindemann et al. (2009) is extended with the category of Visualization / 

Modeling only. As the label implies, this category describes use cases that do not describe any specific operations used to 

manipulate or evaluate the matrices, but instead use them exclusively for modeling and visualization purposes. 

Table 1. Classification and definition of primary matrix operations 

Primary matrix operation Definition: Operation used to… 

Banding enhance sequencing by highlighting elements that may be executed in 

parallel 

Clustering identify subsets with high internal dependencies and low external 

dependencies 

Connectivity degree 

evaluation (Density) 

identify the percentage of existing dependencies relative to the possible 

number of dependencies 

Matrix derivation derive matrices from other DSMs, DMMs or MDMs, through operations 

such as multiplication or subtraction 

Partitioning/Sequencing derive a block sequential (or triangular) ordering of system elements 

Tearing select a set of feedback marks in a matrix that, when removed, reduces the 

number of circular dependencies in the system 

Visualization / Modeling 

only 

Assigned when matrices are only used as a platform for visualization or 

modeling of elements without any manipulation or reordering of elements 

 

As mentioned, two previous literature reviews on dependency and structure modeling methods and applications exist. 

Browning’s (2001) work consolidated early DSM applications by classifying DSMs into product-, process-,  

organization-, and parameter-based. While this review established the method’s versatility, it does not show DMM/MDM 

applications, since these were not introduced before 2004 (Danilovic & Browning (2007)). Instead of an SLR protocol, a 

narrative synthesis of 122 sources was conducted. Insights revealed critical barriers to industrial adoption, particularly 

data acquisition, validation for large-scale DSMs, and the absence of scalable computational tools. Browning’s (2016) 

follow-up survey captured the rapid diversification of DSM research, including the emergence of DMMs and MDMs. The 

review semi-systematically analyzed 553 sources, mostly from journals. Notably, the revised classification introduced 

DMM/MDMs and expanded use-case documentation through structured tables, which linked application domains to 

specific DSM types. Despite increasing applications since this last review, Browning (2016) acknowledged that the 

methods could still benefit from broader awareness and more consistent application across fields and suggested further 

development of MDM analysis methods capable of handling matrices that combine relationships across static and time-

based domains. Browning (2016) also pointed out the disregard of DSM conference papers from the survey. While aiming 

to serve as a conceptual successor to the Browning reviews, this paper will conduct a fully independent SLR, especially 

including all DSM conference papers since the first paper publications in 2007. 

4 Classification and Analysis of Use Cases of Dependency and Structure Modeling Methods 

4.1 Categorization for Classifying Retrieved Use Cases 

As described in Section 2, the retrieved use cases are classified primarily by application-related characteristics (industry 

sector / domain, application discipline, purpose) and secondarily by matrix type and matrix operation used. Table 2 

provides an overview of the subcategories associated with the industry sector / domain classification. While the categories 

are derived from the analyzed literature, they are grounded in the United Nations’ International Standard Industrial 

Classification of All Economic Activities (ISIC) (2008), to align with established classifications and to enable 

benchmarking with research areas other than dependency and structure modeling. The general subcategory is the sole 

exception without an ISIC reference, assigned to publications lacking specific sector examples or real-world applications. 

In this context, it should also be noted that the use of the industry sector / domain classification does not distinguish 

between classifications derived from illustrative examples and those that reflect actual industry use cases, as this distinction 

is often not clearly made in the publications. 
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Table 2. Classification and definition of the industry sector / domain subcategories 

Industry Sector / Domain Definition: Industries/Domains related to the… 

Aerospace development, manufacturing, and operation of aircraft, spacecraft, and 

related machinery 

Architecture-engineering-

construction 

architectural and engineering activities as well as construction of 

buildings and civil engineering works 

Automotive development and manufacturing of motor vehicles like cars, trucks, and 

buses, as well as their components 

Consumer electronics development and manufacturing of consumer-focused electrical devices 

for information processing, entertainment, and communication 

Energy and utilities provision of network-based services like electricity generation and 

distribution, water supply, or wastewater treatment 

Extractive industries mining and extraction of natural resources like oil and gas, minerals, and 

ores, or building materials 

Governance definition, maintenance, and oversight of policies and regulations focused 

on public administration 

Healthcare and medical systems delivery of healthcare activities and development of medical 

technologies, infrastructure, and IT-systems 

Industrial automation and control development and implementation of industrial automation and control 

systems 

Machinery and equipment development, manufacturing, and operation of commercial machinery 

and equipment 

Mechatronics and robotics development and manufacturing of mechatronic and robotic systems 

Micromobility development and manufacturing of mobility devices like bicycles or 

electric scooters 

Military and defense development and manufacturing of military equipment as well as 

management of military and defense operations 

Petro-chemical refining and processing of crude oil and gas 

Public transport planning and execution of passenger transport activities 

Rail development and manufacturing of railway vehicles and operational 

control systems 

Shipbuilding development and manufacturing of ships and floating structures 

Software development development and maintenance of software-based products 

Tourism travel agency, tour operation, and reservation activities 

General Used when no specific industry sector / domain was defined in the source 

 

Table 3 lists the subcategories of the application discipline classification, which were inductively derived from the 

literature review. The labels and definitions stem from an iterative optimization process to reduce subcategories while 

maintaining distinctness, ensuring sufficient data density for later analysis. At first, scarcely populated categories were 

consolidated during the iterative optimization process where conceptually justified, except in cases where forced merging 

would have obscured distinct application goals. Notably, highly specialized categories like airspace sectorization and 

surgery process planning/analysis remained separate despite limited entries, as their unique purposes would otherwise be 

lost in broader classifications. The classification intentionally allows overlapping terminology (e.g., "management") across 

distinct subcategories to preserve their unique disciplinary foci while acknowledging shared conceptual foundations. 

Categories like construction management and design process management both address planning/coordination but remain 

separate due to their domain-specific constraints. Relatedly, the project management and delivery category encompasses 

use cases addressing either generic project/process management principles rather than domain-specific implementations, 

or holistic lifecycle approaches spanning multiple project stages. As in the industry sector / domain classification, a general 

category for cross-disciplinary applications not limited to a single field and used to support multiple disciplines is 

considered. 

The purpose classification of Table 4 is also inductively derived from the literature review via iterative optimization, 

consolidating initially separated subcategories where justified by conceptual overlap while preserving distinct 

applications. Ambiguities persist between change management and risk management due to their interrelated scopes, 

requiring focus-based assignments with inherent subjectivity. Clear distinctions emerge between seemingly similar 

categories: modular architecture / system design enables the creation of modular architectures, whereas configuration 

management validates existing modular configurations for feasibility. The broad project/process planning and 

optimization category was initially subdivided but later consolidated due to inconsistent differentiation, prioritizing 

classification consistency. 
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Table 3. Classification and definition of the application discipline subcategories 

Application discipline Definition 

Airspace sectorization Separation of airspaces into manageable sections to enable efficient 

monitoring by air traffic controllers 

Construction management Management and planning activities with a specific focus on the 

construction of buildings and civil engineering works 

Design process management Management and planning activities with a specific focus on the 

organization, coordination, and structures of design processes 

Enterprise management Management and planning activities related to the overall enterprise with a 

specific focus on strategic decisions about organizational structures as 

well as human, financial, and physical resources 

Governance Activities required for the design and definition of policies in a public 

administration context 

Manufacturing and assembly 

planning 

Management and planning activities with a specific focus on industrial 

production and assembly processes 

Operations planning and logistics Planning and coordination of the flow, usage, transportation, and 

maintenance of physical resources 

Personnel training and education Activities related to the training of personnel in a workforce context and 

education in a scholar context 

Product and service 

development/design 

Development of physical products, services, and combined product-

service-systems 

Project management and delivery Management and planning activities for non-specific activities or full-

scale projects including all sub-stages 

Surgery process planning/analysis Analysis, planning, and optimization activities related to surgical 

procedures 

General Used when no specific application discipline was defined in the source 

 

Table 4. Classification and definition of the purpose subcategories 

Purpose Definition: Use cases focused on… 

Change management determining the effects of changes to products, processes, or 

organizations, including changes to their requirements 

Configuration management managing and validating technically viable product or system 

configurations based on predefined modules and dependency constraints 

Digital tool assistance supporting the use of digital tools including engineering-specific systems 

such as CAD or simulation software 

Flight route optimization optimization of flight route design and routing strategies 

Industrial symbiosis establishing resource-based mutually beneficial relationships between 

different enterprises 

Knowledge management structuring and management of knowledge through documentation of 

relationships between different knowledge elements 

Modular architecture / system 

design 

modularization of existing or newly developed products, systems, or 

services 

Policy design/analysis supporting policy design and analysis through evaluation of the systems 

to which the policies should apply to 

Project/process planning and 

optimization 

structuring, sequencing, and improving projects or processes based on 

dependencies between activities, execution timing, and relevant 

constraints 

Risk management identifying and assessing risks affecting products, processes, or 

organizations, regardless of their origins 

Supply chain management analyzing and optimizing structural dependencies within supply chains 

System modeling and analysis modeling and analysis of systems to determine relationships and evaluate 

or improve the systems structure and composition 

Team composition/coordination 

and collaboration management 

improving communication and information flows through structured team 

compositions and cross-departmental collaborations 

User-centered design identifying and evaluating user requirements to develop products that 

achieve high customer satisfaction 
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A secondary classification is the dependency and structure modeling method used: DSM, DMM, and MDM (Table 1). 

Classification is restricted to these three methods to ensure statistical robustness. Synonymous terms from the literature 

are mapped to these core categories. Where unclear, classification relied on dependency types and domain counts in the 

matrix description. If multiple methods are used, only the method corresponding to the respective highest domain level is 

recorded, since these matrices build upon each other. 

For the primary matrix operations classification, a similar approach is adopted where only the operations listed in Table 1 

are used for any assignments, while any synonymous terms identified during the literature review are mapped to the 

corresponding terms included in this classification.  

4.2 Classification of Identified Use Cases 

All reviewed literature is listed in the appendix, comprehensively showing the allocation of all classification categories. 

This section presents the distributions of the classification categories across the reviewed literature and discusses derived 

observations. For all presented figures in this section, all values are expressed as percentages of the 208 publications 

considered in this review. 

Figure 3 shows the distributions of the primary classification categories and publication years. Up to 2005, annual 

publications remained sparse, with a marked increase in 2006 coinciding with the introduction of DMMs and MDMs and 

the evolution of the International DSM Conference from a workshop-style event into a "full-scale conference" with 

publications in 2007. Post-2006, publication volumes stabilized at higher levels but fluctuated without clear drivers, 

peaking in 2012 (8.2%) and 2025 (8.7%). As the SLR was conducted without restrictions related to the publication years, 

it is also not expected to introduce a systematic bias that could explain these trends. 

For the industry sector / domain, cumulative proportions exceed 100% due to numerous publications including application 

examples from more than one industry sector. In addition, all subcategories with a share of <5% of the total number of 

category assignments are aggregated into the others category, highlighted in grey, applied to ensure the readability of the 

diagram. The general category dominating suggests that approximately one third of the publications correspond to 

conceptual applications of DSM/DMM/MDM that have not yet been applied in a specific industrial context. Among the 

remaining categories, the most prominent industry sectors are architecture-engineering-construction, automotive, and 

aerospace, with shares of 13.9%, 10.6%, and 8.7%, respectively. 

 

Figure 3. Distribution of the primary classification categories and publication years of the reviewed literature 

As for the other categories, the application discipline also includes an aggregated others category, which contains all 

subcategories with <5% of the publications. The largest share of 44.7% is represented by the product and service 

development/design category, which accordingly accounts for nearly half of all included sources. The second largest group 

is related to design process management (26.4%). Interestingly, both categories are related to the design of systems, yet 

the first focuses on the actual design process while the second addresses its management. 
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Most purposes subcategories do not exceed the aggregation threshold of 5%, resulting in a rather large other category 

(24%). With a share of 33.7%, project/process planning and optimization represents the largest category. The two next 

largest categories are modular architecture / system design and system modeling and analysis, accounting for 19.2% and 

17.3% of publications, respectively. Notably, both categories represent use cases focused on system design, while the first 

specializes in modular systems and the second is used in the general design and analysis of systems based on the 

dependencies of their constituent elements. 

Relative to the primary taxonomy, the secondary classification categories, for which the distribution is displayed in 

Figure 4, provide a more concise analysis, due to the smaller number of respective subcategories. Consequently, these 

categories do not use an aggregated others category. For the dependency and structure modeling methods, DSMs represent 

most methods used across all publications, accounting for a total share of 76%. MDMs constitute the second largest group 

of publications, however with a notably smaller proportion of 15.9%, leaving DMMs to account for only 8.2%. Again, 

only the highest domain-level of matrices applied was considered. 

 

Figure 4. Distribution of the secondary classification categories represented in the reviewed literature 

When evaluating the distribution of primary matrix operations, multiple assignments to a single publication are possible. 

Clustering accounts for the largest share (47.6%) while the second largest proportion of 31.7% is attributed to 

partitioning/sequencing. Visualization/modeling only applications represent the third largest group (24%), while the 

remaining categories account for comparatively small proportions. 

4.3 Classification Analysis Across Classification Categories 

To derive the patterns of established DSM use cases, the combinations of the introduced classification categories across 

the reviewed literature are investigated. This analysis is not based on the number of assignments of specific classification 

categories to individual publications. Instead, it evaluates which subcategories from different categories most frequently 

appear together across all assignments made, therefore focusing on the presence or absence of certain category 

combinations rather than their individual frequencies. To do so, the MDM approach of Figure 5 is applied. The foundation 

of this approach is based on a DMM that captures how often individual subcategories from each classification category 

are assigned together. An excerpt of the DMM between purpose and application discipline is presented in Figure 5. 

 

Figure 5. Structure of the consolidated cross-category analysis MDM and example of purpose - application disciplines DMM 
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The dominance metric is determined by the proportion of non-zero entries relative to the number of possible entries in 

each row or column of the matrix. Following the excerpt shown in Figure 5, the column corresponding to the purpose of 

project/process planning and optimization contains eight non-zero entries across 12 possible application disciplines, 

resulting in a dominance value of 66.7%. In the same way, the dominance metrics for all cross-category combinations are 

calculated. Selected results are presented in the following section. To maintain clarity in all corresponding diagrams, the 

others category is retained with the same elements aggregated within it. 

Figure 6 shows the cross-category dominance metric DMMs. C1-C2 DMM evaluates application disciplines across 

industry sectors / domains. Product and service development/design emerges as most dominant (85%), clearly exceeding 

its standalone spread (44.7%, Section 4.2), while design process management covers only 40%, despite both targeting 

system design. Lower dominance appears in enterprise management (30%), project management and delivery, or 

manufacturing and assembly planning (20%). The C1-C3 & C2-C3 DMMs combine the distributions of the purpose 

dominance across application disciplines and industry sectors / domains. Within application disciplines, project/process 

planning and optimization leads significantly (66.7%) ahead of design-related applications. Across industry sectors / 

domains, however, design-based purposes (Modular architecture / system design, system modeling and analysis) dominate 

(65%, covering all but seven industry sectors / domains), while project/process planning and optimization falls to 55%. 

 

Figure 6. Cross-category dominance metric analysis DMMs  

The secondary classification category analysis reveals DSM/DMM/MDM dominance across primary categories. DSMs 

achieve 100% coverage, reflecting their foundational role. In contrast, DMMs and MDMs exhibit limited reach, particularly 
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dominance for the remaining operations, confirming the observations made from the overall frequency distribution in 

Figure 4, revealing core operations (clustering, partitioning/sequencing, and visualization/modeling only) as universally 

dominant, while niche methods (banding, derivation) exhibit context-dependent utility. The dominance across dependency 

and structure modeling methods generally aligns with this observation, additionally highlighting connectivity degree 

evaluation (100%) as an operation used across all methods. The lower share of the other operations can be explained with 

tearing and banding limited to DSMs and matrix derivation to DMMs and MDMs. 

5 Reflective Conclusion - Established Use Cases and Identified Expansion Potential 

Figures 7 and 8 summarize the identified established use cases and the expansion potentials derived from these 

observations. Established use cases are engineering-/design-dominated. Utilizations beyond this are worth pursuing, both 

in terms of the application discipline (e.g., management-related, or manufacturing and assembly planning) and the industry 

sectors. E.g., mobility-system related industries like rail or shipbuilding show promising first applications but are not yet 

widely represented. In terms of the purpose of applying DSM/DMM/MDM, wider utilization of the people-oriented 

purposes like team composition/coordination or collaboration management could pose further expansion potentials. 

Taking well-represented cross-category combinations into consideration, it is notable how modular architecture / system 

design are highly present in automotive, software development, and related industries. Applying this knowledge to other 

industries utilizing modular platforms, such as aerospace or shipbuilding, could pose an interesting expansion potential 

for DSM/DMM/MDM. The same can be derived for physical labor-related activities in these industries, which are mainly 

present in architecture-engineering-construction, automotive, and machinery and equipment industries. The application 

discipline of product and service development/design is an established DSM/DMM/MDM use case in software 

development, automotive, and aerospace, further supporting the suggestion to expand to mobility system-related industries 

and further diversify in engineering-/design-related industries. 

 

Figure 7. Summary of selected established use cases and derived expansion potential for the primary classification categories 

When analyzing the secondary classification categories, DSMs clearly represent the dominant matrix-based dependency 

and structure modeling method across all classification categories. DMMs seem to be declining; however, this decline 

may stem from emerging MDM applications, which are then represented as MDM applications in this review rather than 

DMM.  
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For MDMs, an overall increase of adoptions across industry sectors / domains as well as application disciplines can be 

derived as a core expansion potential. While being present for product and service development/design and design process 

management in automotive, architecture-engineering-construction, and energy and utilities-related selected industry 

sectors / domains, especially the broader utilization in additional engineering-related industries such as aerospace or 

software development could pose worthwhile next adaption directions. 

 

Figure 8. Summary of selected established use cases and derived expansion potential for the secondary classification categories 

Apart from the literature-based conclusions, it is notable that applications related to artificial intelligence (AI) are almost 

non-existent in the investigated literature yet. With this topic rapidly gaining traction across almost all sectors, it must be 

pointed out as a separate expansion potential for DSM/DMM/MDM, also including required research efforts, possibly on 

the automated generation, analysis, or derivation of insights from the matrix-based models. 

6 Limitations and Outlook 

This work is subject to two main limitations: the search string and the considered data sources. While the systematic 

literature review (SLR) approach ensures the collection of relevant scientific literature by specifically searching for 

application-oriented publications, it may exclude publications that are not explicitly labelled as "applications" of 

DSM/DMM/MDM, but still describe relevant use cases. While the search string ensured a manageable amount of literature 

to be considered in this review, it is important to extend this work by collecting further dependency and structure modeling 

methods-related literature. Additionally, only scientific sources are considered in this review. While, especially by 

including all DSM conference papers, this represents a significant basis of literature, other DSM/DMM/MDM-related 

applications may be published in industry-close formats or unpublished. Therefore, this work should be extended by 

including industry-close sources for additional use cases. 

Apart from these described possible extensions, it is mainly advisable to keep this literature basis updated - e.g., annually 

after each DSM conference - to avoid time gaps like since Browning's (2016) last review. Furthermore, the results and the 

underlying literature classification should be made accessible to practitioners to enhance DSM/DMM/MDM applications 

in industry in a practitioner-friendly format. Including it in an interactive format within the DSM knowledge base of 

dsmweb.org could pose one possible option. Concluding, the identified expansion potentials should be harnessed to 

increase applications of dependency and structure modeling methods.   
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Appendix – full list and classification of use cases considered in this review 

# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

1 Akoto Chama & Bertram 

(2019) 

Aerospace Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

2 Akundi et al. (2021) Aerospace Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Partitioning / Sequencing 

3 Al Geddawy & El Maraghy 

(2015) 

General Manufacturing and Assembly 

Planning 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

4 Alarcia & Golkar (2024) Aerospace Design Process Management Digital Tool Assistance Design Structure Matrix Clustering; Partitioning / 

Sequencing 

5 Amosov et al. (2018) Energy and Utilities Product and Service 

Development / Design 

System Modeling and 

Analysis 

Multi-Domain Matrix Clustering 

6 Amosov et al. (2019) Energy and Utilities Product and Service 

Development / Design 

System Modeling and 

Analysis 

Multi-Domain Matrix Visualization / Modeling only 

7 Arnarsson et al. (2020) Automotive Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Visualization / Modeling only 

8 Austin et al. (2000) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

9 Avnet & Weigel (2009) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing; Tearing 

10 Ayad & Bouffard (2023) Energy and Utilities Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

11 Azzouni (2025) Healthcare and Medical 

Systems 

Design Process Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Partitioning / Sequencing 

12 Baudin et al. (2012) Machinery and Equipment Operations Planning and 

Logistics 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

13 Beernaert et al. (2023) Energy and Utilities Design Process Management System Modeling and 

Analysis 

Multi-Domain Matrix Partitioning / Sequencing 

14 Behncke et al. (2013) Automotive Enterprise Management Supply Chain Management Multi-Domain Matrix Visualization / Modeling only 

15 Bekdik et al. (2018) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 

16 Bhaskara (2011) General Product and Service 

Development / Design 

Digital Tool Assistance Design Structure Matrix Clustering; Partitioning / 

Sequencing 

17 Browning (2002) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

18 Buzuku & Kraslawski (2017) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

19 Buzuku et al. (2015) Governance Governance Policy Design / Analysis Design Structure Matrix Clustering 

20 Cai et al. (2011) Software Development Personnel Training and 

Education 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

21 Cao et al. (2018) Architecture-Engineering-

Construction 

Construction Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

22 Carrascosa et al. (1998) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Visualization / Modeling only 

23 Casner et al. (2016) Energy and Utilities Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

24 Chen & Huang (2007) General Enterprise Management Supply Chain Management Design Structure Matrix Clustering; Connectivity 

Degree Evaluation 

25 Chen & Whyte (2022) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

Change Management Design Structure Matrix Clustering 

26 Chen (2010) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

27 Chen et al. (2013) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

28 Cheng & Chen (2010) Machinery and Equipment Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

29 Cheng et al. (2012) Consumer Electronics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

30 Cheng et al. (2017) Machinery and Equipment Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

31 Chitsaz & Efatmaneshnik 

(2023) 

Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Connectivity Degree 

Evaluation 

32 Chun-Hsien et al. (2013) Machinery and Equipment Product and Service 

Development / Design 

User-Centered Design Design Structure Matrix Clustering 

33 Colombi et al. (2016) Military and Defense Enterprise Management System Modeling and 

Analysis 

Design Structure Matrix Clustering 

34 Da Cunha Barbosa & Souza 

(2017) 

Military and Defense Product and Service 

Development / Design 

Change Management Design Structure Matrix Visualization / Modeling only 

35 Danilovic & Leisner (2007) General Enterprise Management System Modeling and 

Analysis 

Domain-Mapping Matrix Clustering 

36 Danilovic & Sandkull (2005) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Domain-Mapping Matrix Clustering 

37 Deng et al. (2012) Aerospace Enterprise Management Risk Management Design Structure Matrix Clustering 

38 Dunn & Sussman (2006) Public Transport Operations Planning and 

Logistics 

Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Clustering 

39 Efemuai et al. (2025) Rail Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

40 Elezi et al. (2010) General Design Process Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Clustering; Partitioning / 

Sequencing 

41 Engel & Browning (2008) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

42 Erden (2020) Mechatronics and Robotics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

43 Fan et al. (2024) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

44 Farid & McFarlane (2006) General Manufacturing and Assembly 

Planning 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

45 Farsad & Malaek (2014) Aerospace Airspace Sectorization Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

46 Fastabend et al. (2024) General Product and Service 

Development / Design 

Digital Tool Assistance Design Structure Matrix Visualization / Modeling only 

47 Fazeli & Peng (2022) General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Domain-Mapping Matrix Visualization / Modeling only 

48 Forti et al. (2023) Automotive Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

49 Fu et al. (2012) Software Development Product and Service 

Development / Design 

Change Management Design Structure Matrix Partitioning / Sequencing 

50 Gálvez et al. (2015) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Visualization / Modeling only 

51 Germani et al. (2006) General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Banding; Partitioning / 

Sequencing; Tearing 

52 Ginting & Ramadhan (2016) Automotive Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 

53 Gong et al. (2017) Automotive Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 

54 Goorden et al. (2017) Industrial Automation and 

Control 

Product and Service 

Development / Design 

System Modeling and 

Analysis 

Domain-Mapping Matrix Clustering; Matrix Derivation 

55 Goorden et al. (2020) Industrial Automation and 

Control 

Product and Service 

Development / Design 

System Modeling and 

Analysis 

Domain-Mapping Matrix Clustering 

56 Gorbea et al. (2007) Automotive Product and Service 

Development / Design 

System Modeling and 

Analysis 

Domain-Mapping Matrix Clustering 

57 Gorbea et al. (2008) Automotive Product and Service 

Development / Design 

System Modeling and 

Analysis 

Multi-Domain Matrix Matrix Derivation 

58 Grazzini (2024) Automotive Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Multi-Domain Matrix Matrix Derivation; 

Partitioning / Sequencing 

59 Grazzini (2025) Automotive Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Multi-Domain Matrix Matrix Derivation; 

Partitioning / Sequencing 

60 Greiner et al. (2007) Automotive Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Multi-Domain Matrix Clustering 

61 Gunawan & Ahsan (2010) Extractive Industries Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

62 Gunawan et al. (2020) Shipbuilding Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

63 Habib (2014) Consumer Electronics Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

64 He et al. (2023) Healthcare and Medical 

Systems 

Design Process Management System Modeling and 

Analysis 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

65 Hein et al. (2015) General Enterprise Management Industrial Symbiosis Design Structure Matrix Visualization / Modeling only 

66 Helmer et al. (2010) Aerospace Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

67 Helo (2006) General Product and Service 

Development / Design 

Configuration Management Design Structure Matrix Clustering; Partitioning / 

Sequencing; Tearing 

68 Hepperle et al. (2007) General Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Clustering 

69 Herrmann et al. (2023) Consumer Electronics Product and Service 

Development / Design 

Change Management Design Structure Matrix Clustering 

70 Hickethier et al. (2012) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Matrix Derivation 

71 Hoang et al. (2019) Machinery and Equipment Manufacturing and Assembly 

Planning 

System Modeling and 

Analysis 

Multi-Domain Matrix Visualization / Modeling only 

72 Hoffmann et al. (2020) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

System Modeling and 

Analysis 

Multi-Domain Matrix Clustering 

73 Holley et al. (2011) General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

74 Huang et al. (2010) Machinery and Equipment Product and Service 

Development / Design 

User-Centered Design Design Structure Matrix Clustering 

75 Huang et al. (2012) Machinery and Equipment Product and Service 

Development / Design 

User-Centered Design Design Structure Matrix Clustering 

76 Huang et al. (2014) Machinery and Equipment Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Connectivity Degree 

Evaluation 

77 Jaber et al. (2014) Automotive Design Process Management Risk Management Multi-Domain Matrix Visualization / Modeling only 

78 Jiang et al. (2021) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 

79 Jonsson (2015) Energy and Utilities Operations Planning and 

Logistics 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

80 Ju & Chen (2012) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Banding; Partitioning / 

Sequencing 

81 Jung et al. (2022) Automotive Design Process Management System Modeling and 

Analysis 

Domain-Mapping Matrix Connectivity Degree 

Evaluation 

82 Juranić et al. (2020) General Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Multi-Domain Matrix Visualization / Modeling only 

83 Kalligeros et al. (2006) Extractive Industries Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

84 Kasaeian et al. (2024) Energy and Utilities Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

85 Keddari et al. (2021) Governance Governance Policy Design / Analysis Multi-Domain Matrix Matrix Derivation 

86 Kernschmidt et al. (2012) Mechatronics and Robotics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

87 Khalife et al. (2018) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

88 Kim et al. (2025) Automotive, Rail Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

89 Kolb et al. (2008) Healthcare and Medical 

Systems 

Product and Service 

Development / Design 

Project / Process Planning and 

Optimization 

Domain-Mapping Matrix Visualization / Modeling only 

90 Konstantinidis et al. (2020) Energy and Utilities Product and Service 

Development / Design 

Risk Management Design Structure Matrix Clustering 

91 Kuqi et al. (2012) Software Development Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

92 LaMantia et al. (2008) Software Development Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Visualization / Modeling only 

93 Langner et al. (2025) Public Transport Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

94 Laue (2011) General Product and Service 

Development / Design 

User-Centered Design Design Structure Matrix Visualization / Modeling only 

95 Lee & Ma (2016) General Enterprise Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Partitioning / Sequencing 

96 Lee et al. (2012) Software Development Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

97 Lee et al. (2015) Software Development Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

98 Lee et al. (2017) Architecture-Engineering-

Construction 

Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

99 Lessio et al. (2025) General Project Management and 

Delivery 

Knowledge Management Design Structure Matrix Visualization / Modeling only 

100 Li (2023) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Banding; Partitioning / 

Sequencing 

101 Li et al. (2014) Machinery and Equipment Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Visualization / Modeling only 

102 Li et al. (2021) Healthcare and Medical 

Systems 

Surgery Process Planning / 

Analysis 

Project / Process Planning and 

Optimization 

Design Structure Matrix Visualization / Modeling only 

103 Liberati et al. (2007) Automotive Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Clustering 

104 Lin & Li (2024) Software Development Product and Service 

Development / Design 

Change Management Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

105 Liu & Chen (2013) Architecture-Engineering-

Construction 

Construction Management Risk Management Design Structure Matrix Clustering; Partitioning / 

Sequencing; Tearing 

106 Lockledge & Salustri (2001) Automotive Design Process Management Change Management Domain-Mapping Matrix Visualization / Modeling only 

107 Maheswari & Varghese 

(2005) 

General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

108 Maheswari et al. (2006) Energy and Utilities Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

109 Maheswari et al. (2016) Architecture-Engineering-

Construction 

Construction Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Visualization / Modeling only 

110 Maisenbacher et al. (2012) General Manufacturing and Assembly 

Planning 

System Modeling and 

Analysis 

Multi-Domain Matrix Clustering 

111 Maseko & Rotimi (2025) Architecture-Engineering-

Construction 

Design Process Management Risk Management Domain-Mapping Matrix Clustering 

112 Matos et al. (2007) Software Development Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Visualization / Modeling only 

113 Medoh & Telukdarie (2018) General Enterprise Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

114 Menshenin et al. (2025) Healthcare and Medical 

Systems 

Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Domain-Mapping Matrix Visualization / Modeling only 

115 Mirnezami et al. (2020) Petro-Chemical Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

116 Mohammadi et al. (2014) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

117 Mollajan & Iranmanesh 

(2021) 

General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

118 Morkos et al. (2012) General Product and Service 

Development / Design 

Change Management Design Structure Matrix Visualization / Modeling only 

119 Mujumdar et al. (2014) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Visualization / Modeling only 

120 Nakata (2009) Consumer Electronics Enterprise Management Supply Chain Management Design Structure Matrix Visualization / Modeling only 

121 Nanthini & Ramya (2015a) General General Knowledge Management Design Structure Matrix Visualization / Modeling only 

122 Nanthini & Ramya (2015b) General General Knowledge Management Design Structure Matrix Visualization / Modeling only 

123 Neumann et al. (2012) General General Risk Management Multi-Domain Matrix Visualization / Modeling only 

124 Okami & Kohtake (2017) Healthcare and Medical 

Systems 

Product and Service 

Development / Design 

System Modeling and 

Analysis 

Multi-Domain Matrix Visualization / Modeling only 

125 Othman et al. (2011) Healthcare and Medical 

Systems 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

126 Padala (2022) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

Change Management Design Structure Matrix Partitioning / Sequencing 

127 Park et al. (2022) Automotive Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

128 Pektaş   Pultar (2006) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

129 Pektaş (2010) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

130 Pektaş (2014) Architecture-Engineering-

Construction 

Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Banding; Partitioning / 

Sequencing; Tearing 

131 Peng et al. (2023) Automotive Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

132 Pengzhong et al. (2013) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

133 Perez & Arroyo (2019) Governance Governance Policy Design / Analysis Design Structure Matrix Partitioning / Sequencing; 

Tearing 

134 Pointurier et al. (2015) General Design Process Management Risk Management Multi-Domain Matrix Clustering 

135 Pourghadiri & Malaek (2025) Tourism Operations Planning and 

Logistics 

Flight Route Optimization Design Structure Matrix Clustering 

136 Qiao et al. (2017) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

137 Qiu et al. (2014) Machinery and Equipment Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering; Partitioning / 

Sequencing; Tearing 

138 Rapp et al. (2020) General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

139 Reijnen et al. (2018) Industrial Automation and 

Control 

Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

140 Ren et al. (2010) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

141 Repetski et al. (2019) Military and Defense Personnel Training and 

Education 

System Modeling and 

Analysis 

Multi-Domain Matrix Visualization / Modeling only 

142 Reza et al. (2019) Automotive Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

143 Saito et al. (2022) Mechatronics and Robotics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

144 Salas Cordero et al. (2020) Aerospace Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Partitioning / Sequencing 

145 Samarasinghe et al. (2019) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

146 Sanaei et al. (2015) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

147 Sangwan et al. (2019) General Product and Service 

Development / Design 

Risk Management Design Structure Matrix Connectivity Degree 

Evaluation 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

148 Sari et al. (2018) General Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

149 Schmidt & Fay (2015) Industrial Automation and 

Control 

Product and Service 

Development / Design 

Digital Tool Assistance Domain-Mapping Matrix Clustering 

150 Schmidt et al. (2025) General Product and Service 

Development / Design 

Configuration Management Multi-Domain Matrix Clustering 

151 Schneider et al. (2012) General Product and Service 

Development / Design 

Change Management Multi-Domain Matrix Visualization / Modeling only 

152 Schrieverhoff & Lindemann 

(2012) 

General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Domain-Mapping Matrix Visualization / Modeling only 

153 Settas & Stamelos (2008) Software Development Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

154 Shajahan et al. (2019a) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

155 Shajahan et al. (2019b) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

156 Shamsuzzoha et al. (2007) Automotive Product and Service 

Development / Design 

Configuration Management Design Structure Matrix Clustering; Partitioning / 

Sequencing 

157 Sharman & Yassine (2007) Energy and Utilities Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

158 Sharman et al. (2002) Energy and Utilities Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

159 Shekar et al. (2011) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing; Tearing 

160 Shoval (2016) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

161 Siddharth & Sarkar (2018) General Product and Service 

Development / Design 

Change Management Multi-Domain Matrix Visualization / Modeling only 

162 Singh et al. (2020) General Product and Service 

Development / Design 

Digital Tool Assistance Multi-Domain Matrix Visualization / Modeling only 

163 Sinha et al. (2020) Rail Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

164 Solberg et al. (2025) Healthcare and Medical 

Systems 

Enterprise Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Clustering 

165 Son et al. (2017) Aerospace Enterprise Management Supply Chain Management Design Structure Matrix Visualization / Modeling only 

166 Son et al. (2019) Aerospace Enterprise Management Supply Chain Management Domain-Mapping Matrix Connectivity Degree 

Evaluation 

167 Stettner (2000) Aerospace Product and Service 

Development / Design 

Digital Tool Assistance Design Structure Matrix Visualization / Modeling only 

168 Tang et al. (2008) General Product and Service 

Development / Design 

Change Management Design Structure Matrix Visualization / Modeling only 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

169 Tang et al. (2010) General Product and Service 

Development / Design 

Knowledge Management Design Structure Matrix Visualization / Modeling only 

170 Tang et al. (2022) Architecture-Engineering-

Construction 

Construction Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

171 Taramsari & Nilchiani (2025) General Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Connectivity Degree 

Evaluation 

172 Tekinerdogan et al. (2009) Software Development Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Domain-Mapping Matrix Clustering 

173 Tian et al. (2022) General Enterprise Management Team Composition / 

Coordination and 

Collaboration Management 

Multi-Domain Matrix Clustering; Connectivity 

Degree Evaluation 

174 Tifany & Dachyar (2021) Software Development Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

175 Tommelein & Furtmeier 

(2010) 

Architecture-Engineering-

Construction 

Construction Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Visualization / Modeling only 

176 Tran et al. (2019) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

177 Verstappen et al. (2023) General Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Design Structure Matrix Connectivity Degree 

Evaluation 

178 Wang & Luo (2021) Extractive Industries Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

179 Wang et al. (2010) Consumer Electronics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

180 Wang et al. (2018) Automotive Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

181 Wang et al. (2023) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

182 Wang et al. (2025) Software Development Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

183 Wecken & Nyhuis (2025) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing; 

Tearing 

184 Whitfield et al. (2005) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

185 Wong et al. (2023) Architecture-Engineering-

Construction 

Design Process Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Visualization / Modeling only 

186 Xiaogang et al. (2006) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

187 Xu et al. (2017) Military and Defense Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

188 Xu et al. (2019) Aerospace Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 
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# Source: Industry sector / domain: Application discipline: Purpose: Dependency and structure 

modeling method: 

Primary matrix operations: 

189 Yamada et al. (2025) Consumer Electronics Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

190 Yan & Feng (2011) General Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

191 Yang & Lu (2012) General Design Process Management Project / Process Planning and 

Optimization 

Domain-Mapping Matrix Visualization / Modeling only 

192 Yang & Tang (2014) General Enterprise Management Project / Process Planning and 

Optimization 

Multi-Domain Matrix Clustering; Connectivity 

Degree Evaluation; 

Partitioning / Sequencing 

193 Yang et al. (2009) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

194 Yang et al. (2014) General Design Process Management Team Composition / 

Coordination and 

Collaboration Management 

Design Structure Matrix Clustering; Connectivity 

Degree Evaluation 

195 Yang et al. (2016) Micromobility Product and Service 

Development / Design 

User-Centered Design Design Structure Matrix Clustering 

196 Yannou et al. (2018) General Product and Service 

Development / Design 

User-Centered Design Domain-Mapping Matrix Matrix Derivation 

197 Yassine et al. (2001) Automotive Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Visualization / Modeling only 

198 Yousefi et al. (2012) Automotive Enterprise Management Supply Chain Management Design Structure Matrix Clustering 

199 Zeng et al. (2025) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering 

200 Zhang (2008) General Design Process Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

201 Zhang et al. (2010) General Project Management and 

Delivery 

Project / Process Planning and 

Optimization 

Design Structure Matrix Clustering 

202 Zhang et al. (2012) Machinery and Equipment Manufacturing and Assembly 

Planning 

Project / Process Planning and 

Optimization 

Design Structure Matrix Banding; Partitioning / 

Sequencing 

203 Zhang et al. (2019) Healthcare and Medical 

Systems 

Product and Service 

Development / Design 

Modular Architecture / 

System Design 

Design Structure Matrix Clustering; Partitioning / 

Sequencing 

204 Zhang et al. (2023) Architecture-Engineering-

Construction 

Construction Management Risk Management Design Structure Matrix Visualization / Modeling only 

205 Zhang et al. (2025) Aerospace Product and Service 

Development / Design 

System Modeling and 

Analysis 

Design Structure Matrix Clustering 

206 Zhao & Hvam (2025) Architecture-Engineering-

Construction 

Product and Service 

Development / Design 

Configuration Management Multi-Domain Matrix Visualization / Modeling only 

207 Zhao et al. (2008) Architecture-Engineering-

Construction 

Construction Management Change Management Design Structure Matrix Visualization / Modeling only 

208 Zhong et al. (2022) Architecture-Engineering-

Construction 

Construction Management Project / Process Planning and 

Optimization 

Design Structure Matrix Partitioning / Sequencing 

 


