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Joe Walsh founded intrinSIM in late 2009 to enable rapid next-generation 
application development for engineering software, and he also co-
founded the ASSESS Initiative in mid-2016 to significantly increase the 
usage and benefit of Engineering Simulation. Mr. Walsh brings over 40 
years of experience, expertise, relationships, and collaborations in the 
CAE, CAD, interoperability, and component software industries. 

Before founding intrinSIM, He was the VP of Business Development for 
Simmetrix, where he was responsible for sales, marketing, and business 
relationships. Before joining Simmetrix, he was VP of Worldwide Sales for 
IronCAD LLC, VP of North American Sales for DS/Spatial and Spatial Corp., 
Partner and Founder of New Renaissance, President/CEO and co-founder of 
FEGS Inc. the North American subsidiary of FEGS, Ltd. of Cambridge UK, 
President/CEO of PAFEC Inc. the North American subsidiary of PAFEC Ltd. of 
Nottingham UK, Director of Engineering Applications for Clevenger 
Corporation and Mr. Walsh has almost ten years experience in engineering 
analysis positions specializing in CAD/CAE integration, CAE automation, and 
design optimization. Joe Walsh holds an Architectural Engineering degree 
from Milwaukee School of Engineering.
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What is Generative Design?

Definition of Generative Design from the ASSESS Initiative

“Generative design is the use of 
algorithmic methods to generate 
feasible designs or outcomes from a set 
of performance objectives, performance 
constraints, and design space for 
specified use cases.”

https://www.assessinitiative.com/


What is Generative Design?

• Generative Design is not a particular algorithm or optimization technology.
• Generative Design is based on a collection of algorithms and approaches that 

transform inputs into desired outputs for a specified design scenario.
o Generative Design inputs may include: requirements, design space, materials, operating 

conditions, performance objectives, design constraints, manufacturing information and 
constraints, and uncertainty information.
 Performance objectives and constraints may include factors from multiple areas 

including operational performance, weight/mass, manufacturing, assembly or 
construction, usability, aesthetics, ergonomics, cost, and more. 

o Generative Design outputs may include: a set of viable designs, recommended or 
preferred designs, assessment of generated designs under all aspects of the design 
scenario, design geometry, cost estimates of generated designs that account for the 
manufacturing process, and simulation information for further analysis.



A Vision for Generative Design



A Vision for Generative Design

• The Generative Design approach potentially 
overturns the current practice where 
designs must first be created so they can be 
evaluated against their performance 
requirements. 

• The vision for Generative Design is to 
enable a significant paradigm shift in the 
current design processes through the 
creation of algorithmically-generated 
designs by Design Engineers in the early 
concept design stage. 



A Vision for Generative Design

Generative Design has the potential of creating a disruptive design paradigm 
inversion. 

• It proposes that viable designs 
can be computer generated 
based on specifications of use 
cases, design space, 
performance objectives, and 
design constraints that account 
for the desired performance. 

• The Engineering Simulation 
process becomes the driver in 
creating viable design options. 

Image courtesy of Keith Meintjes, CIMData



A Vision for Generative Design

Generative Design has the potential to improve product performance, increase 
productivity, and reduce product cost.



A Vision for Generative Design

• Are you ready for Generative Design?

• Is Generative Design ready for you?



Generative Design Capability 
Assessment



Generative Design Capability Assessment

• To deliver the potential benefits, the Generative Design process 
must support and enable more efficient design explorations in the 
context and terminology of the design scenario specified for the 
problem at hand. 
o Support is required for the current set of design requirements, 

constraints, and uncertainties that the designer faces every day for the 
design scenarios that they are working on.

• The ASSESS Initiative defined 15 key capability areas necessary to 
enable a paradigm shift and detailed criteria in each capability area



Generative Design Capability Assessment

The intrinSIM Market Report entitled “A Vision for Generative Design” further defines eleven (11) of the 
ASSESS Initiative Key Capability Areas as the Key Capability Areas of Generative Design for General 
Applicability. 

1. Handling all appropriate objectives and constraints
2. Handling multiple operational (load) conditions
3. Handling multi-physics
4. Handling multiple manufacturing processes 
5. Handling cost as an objective or constraint
6. Handling Generative Design in an assembly/system context
7. Enabling informed, comprehensive and efficient exploration of viable design alternatives
8. Enabling efficient & effective transformation to detailed design analysis
9. Enabling efficient selection guidance of generated design concepts
10. Enabling Generative Design within the designer’s process, context & terminology
11. Enabling broad accessibility to Generative Design

https://intrinsim.com/PDFs/A%20VISION%20FOR%20GENERATIVE%20DESIGN%20V2_4.pdf


Generative Design Capability Assessment

1. Handling all appropriate objectives and constraints

For a given design scenario, it is 
important that the Generative 
Design process supports the 
same objectives and constraints 
that the design engineer or 
designer is currently dealing with 
to make design decisions. 



Generative Design Capability Assessment

2. Handling multiple operational conditions

Generative Design needs to work with 
design scenarios that include multiple 
load conditions to have a significant 
impact on the design process. 

These multiple load conditions are not 
encountered simultaneously but 
represent different use cases. 



Generative Design Capability Assessment

3. Handling multi-physics 

Generative Design needs to deal appropriately with the physics of interest for the 
design scenario under investigation. 

Real-world design scenarios may involve multiple physics (structural, vibration, 
fluids, electromagnetics, …) phenomena either in a single operational condition or 
as different operational conditions. 

The user must be careful that the supported physics adequately represent the 
required design scenario and constraint



Generative Design Capability Assessment

4. Handling multiple manufacturing processes

Generative Design needs to address the 
design constraints for a wide range of 
manufacturing processes including both 
additive and subtractive processes.

The ability to handle multiple manufacturing 
processes in Generative Design means the 
“design” is not about a specific geometry 
but a family of geometries to provide the 
desired functions, performance, and 
reliability.



Generative Design Capability Assessment

5. Handling cost as an objective or constraint

The incorporation of cost models and 
resulting cost estimates is key to the 
Generative Design process being 
effective and should enable a 
meaningful reduction of the number 
of viable design options to be 
considered by the designer. 



Generative Design Capability Assessment

6. Handling Generative Design in an assembly context

Generative Design should support design of components in an assembly 
context that account for the changing load distributions throughout the 
assembly. 

Working at the component level requires either well known component 
loading or an analysis specialist to define realistic operational loads and 
boundary conditions. 



Generative Design Capability Assessment

7. Enabling informed, comprehensive and efficient exploration of the viable 
design alternatives

Generative Design should result in a 
wider range of viable design options 
than humanly possible by enabling a 
comprehensive exploration of design 
concepts that would otherwise not be 
considered. 



Generative Design Capability Assessment

8. Enabling efficient & effective transformation to detailed design and analysis

Generative Design should enable a smooth transition to detailed design 
validation using traditional simulation methodologies. 



Generative Design Capability Assessment

9. Enabling efficient selection guidance of generated design concepts 

No designer or engineer has the inclination, time or ability to review a large 
number of viable design options. However, many Generative Design 
workflows can result in too many viable design options for practical 
consumption by the user. 

This creates an excellent opportunity for leveraging intelligent design 
navigation (possibly through Machine Learning) to reduce the number of 
viable design options for consideration.



Generative Design Capability Assessment

10. Enabling Generative Design within the designer’s process, context, and 
terminology

Generative Design must be 
well integrated into the 
designer’s workflow, in 
context of their understanding, 
terminology,  and information 
available consistent with their 
design process. 



Generative Design Capability Assessment

11. Enabling broad accessibility to Generative Design

Generative Design, to enable a paradigm shift related to the design process, 
must be readily available and usable by all of those who are involved in the 
design process for the intended usage. 

Commercial Usage

Government Usage

Academic Usage



Fusion 360 Generative Design 
Capability Assessment



Fusion 360 Generative Design Capability Assessment

• intrinSIM reviewed the 
October 2020 Fusion 
360 GD workflow for 
the 11 key capabilities 
areas for general 
applicability in 
collaboration with 
Autodesk.



Fusion 360 Generative Design Capability Assessment

• intrinSIM also did 
a preliminary 
review of twelve 
other Generative 
Design workflows 
based on publicly 
available 
information. 



Fusion 360 Generative Design Capability Assessment

• The assessment of 
the Fusion 360 GD 
workflow and other 
workflows resulted 
in an overall 
“industry” 
Generative Design 
assessment. 



Fusion 360 Generative Design Capability Assessment

The following capability summary classifications related to the industry 
were also determined for the Fusion 360 GD in each of the Key Capability 
Areas of Generative Design for General Applicability.

• “market leader”
• ranking is at or very near the maximum rankings across the industry for the

capability area.
• “strongly competitive”

• ranking is below the maximum rankings but above the mean rankings across the
industry for the capability area.

• “competitive”
• ranking is at or near the mean industry rankings for the capability area.

• “not competitive”
• ranking is below the mean rankings across the industry for the capability

area.



Fusion 360 Generative Design Capability Assessment

1. Handling all appropriate objectives and constraints

The table indicates the results for the Fusion 360 
GD workflow capability rankings as compared to 
“Other” Generative Design workflows and the 
“industry” (including Fusion 360 GD) workflow 
capability rankings against 58 criteria for “Handling 
all appropriate objectives and constraints.”  

The capability ranking for Fusion 360 GD workflow 
for is the same as the maximum value for the 
industry.  Fusion 360 GD workflow is classified by 

intrinSIM as a market leader for capabilities 
related to “Handling all appropriate objectives and 
constraints.”



Fusion 360 Generative Design Capability Assessment

2. Handling multiple operational conditions

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” 
workflow capability rankings against 11 criteria for 
“Handling multiple operational (load) conditions.” 

The capability ranking for Fusion 360 GD workflow 
for is between the mean and the maximum value for 
the industry.  Fusion 360 GD workflow is classified by 
intrinSIM as strongly competitive related to 
“Handling multiple operational (load) conditions.” 



Fusion 360 Generative Design Capability Assessment

3. Handling multi-physics 

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” 
workflow capability rankings against 11 criteria for 
“Handling multi-physics.”  

The capability ranking for Fusion 360 GD workflow 
for “Handling multi-physics” is equal to the minimum 
value for the industry.  Fusion 360 GD workflow is 
classified by intrinSIM as strongly competitive 
related to “Handling multi-physics.”



Fusion 360 Generative Design Capability Assessment

4. Handling multiple manufacturing processes

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” 
workflow capability rankings against 37 criteria for 
“Handling multiple manufacturing processes.”  

The capability ranking for Fusion 360 GD workflow 
for “Handling multiple manufacturing processes” is 
nearly equal to the maximum value for the industry.  
Fusion 360 GD workflow is classified by intrinSIM as 

a market leader related to “Handling multiple 
manufacturing processes.”



Fusion 360 Generative Design Capability Assessment

5. Handling cost as an objective or constraint

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” 
workflow capability rankings against 20 criteria for 
“Handling cost as an objective or constraint.”  

The capability ranking for Fusion 360 GD workflow 
for “Handling cost as an objective or constraint” is 
equal to the maximum value for the industry.  Fusion 
360 GD workflow is classified by intrinSIM as a 

market leader related to “Handling cost as an 
objective or constraint.” 



Fusion 360 Generative Design Capability Assessment

6. Handling Generative Design in an assembly context

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” workflow 
capability rankings against 13 criteria for “Handling 
Generative Design in an assembly context.”  

The capability ranking for Fusion 360 GD workflow for 
“Handling Generative Design in an assembly/system 
context” is equal to the minimum value for the industry.  

Fusion 360 GD workflow is classified by intrinSIM as not 
competitive related to “Handling Generative Design in 
an assembly/system context.”



Fusion 360 Generative Design Capability Assessment

7. Enabling informed, comprehensive and efficient exploration of the viable 
design alternatives

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” workflow 
capability rankings against 19 criteria for “Enabling 
informed, comprehensive and efficient exploration of the 
viable design alternatives.”  

The capability ranking for Fusion 360 GD workflow for 
“Handling all appropriate objectives and constraints” is 
equal to the maximum value for the industry.  Fusion 360 

GD workflow is classified by intrinSIM as a market 
leader related to “Enabling informed, comprehensive, 
and efficient exploration of viable design alternatives.”



Fusion 360 Generative Design Capability Assessment

8. Enabling efficient & effective transformation to detailed design and analysis

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” workflow 
capability rankings against 14 criteria for “Enabling 
efficient & effective transformation to detailed design and 
analysis.”  

The capability ranking for Fusion 360 GD workflow for 
“Enabling efficient & effective transformation to detailed 
design analysis” is equal to the maximum value for the 
industry.  Fusion 360 GD workflow is classified by 

intrinSIM as a strongly competitive related to 
“Enabling efficient & effective transformation to detailed 
design analysis.” 



Fusion 360 Generative Design Capability Assessment

9. Enabling efficient selection guidance of generated design concepts 

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” workflow 
capability rankings against 13 criteria for “Enabling 
efficient selection guidance of generated design 
concepts.”  

The capability ranking for Fusion 360 GD workflow for 
“Enabling efficient selection guidance of generated design 
concepts” is equal to the maximum value for the industry.  
Fusion 360 GD workflow is classified by intrinSIM as a 

market leader related to “Enabling efficient selection 
guidance of generated design concepts.” 



Fusion 360 Generative Design Capability Assessment

10. Enabling Generative Design within the designer’s process, context, and 
terminology

The table indicates the results for the Fusion 360 GD 
workflow capability rankings as compared to “Other” 
Generative Design workflows and the “industry” workflow 
capability rankings for “Enabling Generative Design within 
the designer’s process, context, and terminology.”  

The capability ranking for Fusion 360 GD workflow for 
“Enabling Generative Design within the designer’s 
process, context & terminology” is equal to the maximum 
value for the industry.  Fusion 360 GD workflow is 

classified by intrinSIM as a strongly competitive 
related to “Enabling Generative Design within the 
designer’s process, context & terminology.” 



Fusion 360 Generative Design Capability Assessment

11. Enabling broad accessibility to Generative Design

The table indicates the results for the Fusion 360 
GD workflow capability rankings as compared to 
“Other” Generative Design workflows and the 
“industry” workflow capability rankings against 12 
criteria for “Enabling broad accessibility to 
Generative Design.”  

The capability ranking for Fusion 360 GD workflow 
for “Enabling broad accessibility to Generative 
Design” is equal to the maximum value for the 
industry.  Fusion 360 GD workflow is classified by 

intrinSIM as a market leader related to 
“Enabling broad accessibility to Generative Design.” 



Fusion 360 Generative Design Capability Assessment

• Fusion 360 GD workflow was classified by intrinSIM as a “market leader” in 6 of 11 Key Capability
Areas.
oHandling all appropriate objectives and constraints
oHandling multiple manufacturing processes
oHandling cost as an objective or constraint (currently unique capabilities)
oEnabling informed, comprehensive and efficient exploration of viable design alternatives
oEnabling efficient selection guidance of generated design concepts
oEnabling broad accessibility to Generative Design

• Fusion 360 GD workflow was classified by intrinSIM as “Strongly Competitive” in 4 of 11 Key
Capability Areas.
oHandling multiple operational (load) conditions
oHandling multi-physics
oEnabling efficient & effective transformation to detailed design analysis
oEnabling Generative Design within the designer’s process, context & terminology

• Fusion 360 GD workflow was classified by intrinSIM as “Not Competitive” in 1 of 11 Key
Capability Areas.
oHandling Generative Design in an assembly context



Fusion 360 Generative Design 
Suitability Assessment



Fusion 360 Generative Design Suitability Assessment

The 11 key capability areas for general application can 
also be used to assess the suitability of a Generative 
Design workflow for a specific design scenario

1. Assess the capabilities of a Generative Design workflow

2. Assess the requirements to support a planned design 
scenario

3. Assess the suitability of the reviewed Generative Design 
workflow for a planned design scenario



Fusion 360 Generative Design Suitability Assessment

• A Suitability Index can be calculated for each Generative 
Design category of capability by dividing each applicable 
workflow capability rating by the corresponding 
application scenario requirements value. 

• A Suitability Index of less than 1.0 indicates that the 
workflow is not appropriate to support the intended 
application scenarios for that capability. 



Fusion 360 Generative Design Suitability Assessment

The Suitability Index approach results in the following three 
suitability qualifications for each application scenario:

oClearly suitable
• Minimum Suitability Index is equal to or greater than 1.0

oPossibly suitable and needs further investigation
• Mean Suitability Index is equal to or greater than 1.0

• Minimum Suitability Index is less than 1.0

oClearly not suitable
• Mean Suitability Index is less than 1.0



Fusion 360 Generative Design Suitability Assessment

Suitability Analysis was done for Fusion 360 Generative Design related to five(5) 
different sample workflows

1.Conceptual component design for structures

2.Conceptual component design for linear static stress, temperature & 
vibration

3.Transmission case NVH optimization (case only)

4.Transmission case NVH optimization (assembly context) 

5.Exploring manufacturing processes to minimize manufacturing costs for 
medium-large production runs 



Fusion 360 Generative Design Suitability Assessment

Sample Application 1:  Conceptual component design for structures



Fusion 360 Generative Design Suitability Assessment

Sample Application 1:  Conceptual component design for structures

Based on the Sample Application 1 

requirements and the suitability 

analysis, the Autodesk Fusion 360 

Generative Design workflow would be 

“Clearly suitable” for “Conceptual 

component design for structures.”  



Fusion 360 Generative Design Suitability Assessment

Sample Application 2: Conceptual component design for linear stress, temperature & 
vibration



Fusion 360 Generative Design Suitability Assessment

Sample Application 2: Conceptual component design for linear stress, temperature & 
vibration

Based on the Sample Application 2 requirements 
and the suitability analysis, the Autodesk Fusion 
360 Generative Design workflow would be 

“Possibly suitable and needs further 
investigation” for “Conceptual component 
design for linear stress, temperature & vibration.” 

The Fusion 360 GD workflow could be used to 
generate designs based on stress analysis and 
vibration; however, additional analysis and 
redesigns would be needed to account for thermal 
behavior as this physics is not supported by the 
Fusion 360 GD workflow. 



Fusion 360 Generative Design Suitability Assessment

Sample Application 3: Transmission case NVH optimization (case only)



Fusion 360 Generative Design Suitability Assessment

Sample Application 3: Transmission case NVH optimization (case only)

Based on the Sample Application 3 

requirements and the suitability 

analysis, the Autodesk Fusion 360 

Generative Design workflow would be 

“Clearly suitable” for “Transmission 

case NVH optimization (case only).” 



Fusion 360 Generative Design Suitability Assessment

Sample Application 4: Transmission case NVH optimization (assembly context)



Fusion 360 Generative Design Suitability Assessment

Sample Application 4: Transmission case NVH optimization (assembly context)

Based on the Sample Application 4 requirements and the 
suitability analysis, the Autodesk Fusion 360 Generative 

Design workflow would be “Possibly suitable and 
needs further investigation” for “Transmission 
case NVH optimization (in assembly context).”  

The Fusion 360 GD workflow does not currently support 
Generative Design in an assembly context, and the 
problem definition would have to be remapped to a 
component (part) based design scenario. 

If the the problem cannot be remapped to a 
component (part) based design scenario, then the 

Fusion 360 GD workflow is not suitable for this 
application. 



Fusion 360 Generative Design Suitability Assessment

Sample Application 5:  Exploring Manufacturing Processes 



Fusion 360 Generative Design Suitability Assessment

Sample Application 5:  Exploring Manufacturing Processes 

Based on the Sample Application 5 

requirements and the suitability 

analysis, the Autodesk Fusion 360 

Generative Design workflow would be 

“Clearly suitable” for “Exploring 

manufacturing processes to minimize 

manufacturing costs for medium-large 

production runs.” 



Workflow Assessment for Fusion 
360 Generative Design



Workflow Assessment for Fusion 360 Generative Design

intrinSIM reviewed the Fusion 360 Generative Design workflow against eleven (11) of the ASSESS 
Initiative Key Capability Areas of Generative Design for General Applicability and categorized the 
capability competitiveness in each Key Capability Area. 

1. Handling all appropriate objectives and constraints
2. Handling multiple operational (load) conditions
3. Handling multi-physics
4. Handling multiple manufacturing processes 
5. Handling cost as an objective or constraint
6. Handling Generative Design in an assembly/system context
7. Enabling informed, comprehensive and efficient exploration of viable design alternatives
8. Enabling efficient & effective transformation to detailed design analysis
9. Enabling efficient selection guidance of generated design concepts
10. Enabling Generative Design within the designer’s process, context & terminology
11. Enabling broad accessibility to Generative Design



Fusion 360 Generative Design Capability Assessment
intrinSIM rankings of the Fusion 360 GD Generative Design compared to “industry”
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Fusion 360 GD was 

classified as a “market 

leader” in 6 Key 

Capability Areas.

market leader

Fusion 360 GD was 

classified as “Strongly 

Competitive” in 4 Key 

Capability Areas.

Strongly Competitive
Fusion 360 GD was 

classified as 

“Competitive” in 0
Key Capability Areas.

Competitive

Fusion 360 GD was 

classified as “Not 

Competitive” in 1 Key 

Capability Area.

Not Competitive

0 1

Workflow Assessment for Fusion 360 
Generative Design



Workflow Assessment for Fusion 360 Generative Design

intrinSIM performed a Suitability Analysis for Fusion 360 Generative Design related 
to five(5) different sample workflows

1.Conceptual component design for structures

2.Conceptual component design for linear static stress, temperature & 
vibration

3.Transmission case NVH optimization (case only)

4.Transmission case NVH optimization (assembly context) 

5.Exploring Manufacturing Processes to minimize Manufacturing Costs for 
Medium-Large Production Runs 



Workflow Assessment for Fusion 360 Generative Design

1.Conceptual component design for structures = Clearly Suitable

2.Conceptual component design for linear static stress, temperature & 

vibration = Possibly suitable and needs further investigation

3.Transmission case NVH optimization (case only) = Clearly Suitable

4.Transmission case NVH optimization (assembly context) = Possibly 
suitable and needs further investigation

5.Exploring Manufacturing Processes to minimize Manufacturing Costs for 

Medium-Large Production Runs = Clearly Suitable



Workflow Assessment for Fusion 360 Generative Design

A complete detailed Workflow Assessment for Fusion 360 Generative Design report 

is available at no charge on the Market Reports section of the intrinSIM website 

GENERATIVE DESIGN ASSESSMENT
Autodesk Fusion 360 
Generative Design Workflow

https://intrinsim.com/PDFs/Fusion%20360%20GD%20Workflow%20assessment%20V2_8.pdf

https://intrinsim.com/MarketReports.html

https://intrinsim.com/PDFs/Fusion%20360%20GD%20Workflow%20assessment%20V2_8.pdf
https://intrinsim.com/MarketReports.html
https://intrinsim.com/PDFs/Fusion%20360%20GD%20Workflow%20assessment%20V2_8.pdf
https://intrinsim.com/MarketReports.html
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