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W
hen you design, do you also simulate? If 
you do simulate, is it at the beginning, 
halfway through your design, or at the 
very end when everything is already done 

and it might be too late to change even the smallest detail? 
According to the report, “2016 Global CAD Trends” (http://
www.business-advantage.com/blog/series/cad-trends-2016/) 
from the Business Advantage resource group, 55% of design 
users are aware of simulation but only 34% use simulation in 
their designs. However, according to the report, simulation 
is ranked 4th out of the 15 most important CAD trends. To 
understand why simulation is essential, we spoke with three 
simulation experts about the current and future state of simu-
lation: 

Seth Hindman, Senior Product Manager of Simulation from 
Autodesk.

Nicolas Tillet, Product Manager of Solidworks Simulation 
from Dassault Systemes.

Valerio Marra, PhD., Marketing Director at COMSOL Inc.
What are the current advances in simulation software?
Hindman: The simulation market is evolving in numer-

ous directions, incorporating new capabilities and predictive 
models, leveraging machine learning and artificial intelli-
gence, reducing barriers to adoption and ease of use as well 
as expanding its value to larger audiences within an organi-
zation through collaboration and data accessibility. A major 
trend in simulation and a focus of Autodesk is an expansion 
of access to companies of all sizes. Cost has also been a signifi-
cant inhibitor to widespread adoption, whether in the form of 
software, hardware, or maintenance costs. Cloud-based sub-
scription offerings often have the benefit of being reimagined 
during their development and often target ease of use as a key 
objective. These solutions also commonly address the cost 
issues of upfront software purchases, the cost of maintain-

ing hardware, and provide the flexibly of elastic, on-demand 
compute resources. The result of all of these changes and the 
shift to cloud-based platforms should be improved simplicity, 
broadened access, and interconnected and automated capa-
bilities, as well as the inclusion of big data and artificial intel-
ligence to actively take part in the development of revolution-
ary products.

Marra: Engineers can now build simulation apps with the 
help of cloud computing and storage. Instead of shifting their 
focus from current projects, engineers could let their col-
leagues run an app to perform an analysis on their own, and 
then suggest a design change based on the app results. The 
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The following is a list of the 15 most important trends in the CAD 

world. (Image courtesy of the Business Advantage Resource Group)
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Most Important to Business
3D Modeling

2D Drafting

PDM
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Mobile Access to CAD

Augmented/Virtual Reality

3D Printing

Open Source CAD Software
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Pay As You Go

Least Important to Business

(= implies similar rank order for two or more trends)



user of a simulation app interacts with a specialized user in-
terface via a client or a web browser, where the parameters 
that can be changed and their allowed range have been de-
cided by the simulation specialists. The simulation app relies 
on a detailed model, and complex calculations are happening 
behind the scenes, meaning the app user does not need to be 
an expert in the software or in the physics involved to benefit 
from the simulation through a user-friendly interface. Apps 
can also automatically integrate COMSOL Multiphysics simu-
lations with all major technical computing and CAD tools on 
the CAE market: from 3D design to legacy data, to spread-
sheets and external code. 

Tillet: The Solidworks and the CAD communi-
ty is getting bigger. It is vibrant and we have 1,000 
new users every year, including students using 
simulation in the Solidworks portfolio. A benefit 
of this community is we have several users sharing 
knowledge via user groups, social media, etc. This 
community is very important to us for simulation. 
We offer a variety of information on simulation 
through social media and My Solidworks. We 
have a lot of content on YouTube that is created 
by our experts, researchers, and the users them-
selves. Our goal has always been the same, which 
is to keep lowering the barrier for adoption: how 
do we provide and integrate simulation to every 
designer? Our simulation platform is a built-in 
feature. Our main focus in the past three years has 
been quality; providing a fast and reliable solver is 
our main goal.

Why is simulation important for production 
of parts and products?

Marra: The benefits are many. Just to name a 
few, the adoption of numerical simulation at an 
early stage leads to optimized designs and reduces 

the number of physical prototypes, all of 
which points toward a shorter time to mar-
ket. A high-fidelity simulation can reflect 
reality closely and serve as an accurate pre-
dictor of a design’s performance by includ-
ing all of the physical phenomena involved 
and being able to describe the interactions 
as they happen in the real world. The level 
of accuracy delivered by a multiphysics 
analysis has become the norm for many of 
our customers. An additional value of anal-
ysis is in situations where physical testing 
cannot reveal certain information because 
measurements are dangerous, expensive, 
or even impossible. Such scenarios include 
products that operate in space, harsh envi-
ronments, or at very large or small scales. 

Real-world testing cannot be completely discounted, though, 
and for several reasons. For example, some material properties 
or parameters might be affected by uncertainties in their mea-
surement, hence physical testing is still important.

Hindman: Companies are under significant pressure to 
address numerous changes occurring in their markets. These 
changes have been accelerated by globalization, new manu-
facturing processes and materials, communications technol-
ogy, and infrastructure as well as a more informed and de-
manding consumer base. One of the most common words you 
hear from manufacturers today is “innovation,” but what that 
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Trendline
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The future outlook of simulation is that within three to five years, 43% of users will be using 

simulation as a design tool. It is still the tool mostly likely to be used by larger companies 

(45%) rather than smaller (28%) or medium (30%) companies, but with the increased ease 

of use and access, using simulation will continue to rise. (Image courtesy of the Business 

Advantage Resource Group)

The COMSOL software allows users to design simulation applications. These appli-

cations can be run online via the COMSOL servers so that the simulation can be 

accessed anywhere via the cloud and without having to own or run the COMSOL 

software.



might mean is specific to each one. In any case, innovation is 
likely a placeholder for a dramatic change in how products 
function, the process in which they were designed, the materi-
als and/or manufacturing process used in their construction 
or perhaps the sales model in which consumers access them. 
Each of these axes of innovation mean that a company has to 
move away from its comfort zones, areas of experience and 
instinct that have been used to drive their traditional busi-
ness. While simulation has always provided significant value 
to the engineering of products and manufacturing processes, 
it has often been an exclusive luxury, accessible only by the 
largest companies. With increased emphasis on performance 

and integration of new technologies and materi-
als as well as shortened lead times, companies are 
turning to simulation en masse in order to secure 
predictive capabilities to drive the success of their 
companies.

Tillet: We want to bring simulation to earlier 
in the design process. We are using Simulia, our 
sister brand, to bring topology optimization to 
the Solidworks users. The goal is really to help the 
designer with weight reduction, innovation, gen-
erate and guide new designs, and, finally, prep-

ping designs for manufacturing. This initiative to integrate 
simulation into design is to have users simulate earlier in the 
design than before. Simulation use to be viewed as a valida-
tion tool that would run at the end of a design process. To 
start simulating, you need to have a geometry concept. You 
need a basic design to start your iterations early in the design 
process. We are working toward that starting from scratch. 
The software can provide design considerations like optimal 
shape based on your boundary conditions, loads, spaces, and 
manufacturing constraints. That is how simulation can help 
the designer earlier in the process. 

How exactly can simulation improve upon a production 
process? 

Hindman:  Best-in-class examples from 
companies who are leveraging analysis as 
an integral and continuous aspect of their 
product development and manufacturing 
processes are able to explore a significantly 
expanded design envelope. Traditional 
methods for developing products relegate 
simulation and analysis to a validation 
stage; this utilization has little chance of in-
fluencing the development of a truly great 
product. Potential benefits are restricted 
by just emulating or replacing a manual or 
physical process instead of taking advan-
tage of the opportunity to reimagine the 
holistic workflow of how products are de-
signed and manufactured. 

Analysis-driven design benefits from 
the ability to begin with the performance 
objective instead of design precedence or 
geometric limitations. Simulation enables a 
cost-effective examination of “what if ” sce-
narios, system interactions, and malleable 
topologies that traditional design processes 

According to the study conducted by the Business 

Advantage Resource Group, these are the most-used 

CAD software packages. (Image courtesy of the Busi-

ness Advantage Resource Group)
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AutoCAD

SolidWorks

Inventor

AutoCAD LT

PTC Creo

CATIA

NX

AutoCAD Mechanical

9=Microstation

9=Revit Architecture

Used Significantly more by…

AEC, medium companies

Manufacturing, other industry sectors

Manufacturing, other industry sectors

AEC

Manufacturing, other industry sectors

Manufacturing, large companies

Large companies

(= implies similar rank order for two or more trends)

The simulation tools are integrated into 

the SolidWorks software. Users can cre-

ate simulations early on in the design to 

yield a better production part.



would not have time to consider. Analysis-driven design pro-
vides these teams with new and potentially radically different 
perspectives that have the potential of inspiring creative new 
design approaches. 

Marra: Efficient use of simulation can help optimize the 
entire production process, from design, to prototyping, and 
to manufacturing. It is of the essence for the success of any 
product that the implementation of any design or manufac-
turing iterations happens quickly and efficiently. The use of 
simulation apps enables collaboration across departments, 
thus having an important impact on production quality and 
promoting a streamlined workflow. For example, departments 
that are not normally utilizing simulation such as manufactur-
ing, sales, and even marketing, can use simulation apps to test 
the effect of a design change on the production process.

Tillet: Simulation is being used everywhere, not just by sin-
gle-design usage but in large-scale companies. It could be done 
on specific projects or used often on entire lines of products. 
In the past, it was mainly being used for small components but 
we are starting to see the trend and the desire to solve larger 
and more complicated problems. The fact that simulation is so easily accessible to them, they want to solve more complicated 

product problems. Simulation is now being used at every step 
of the design process mainly due to the increased cost and 
time savings at the prototyping and production phase. 

What does the future hold for simulation? 
Tillet: Our customers have requested from us the ability to 

support more complex physics, to support the higher end of 
the simulation technology. What we mean by higher end is to 
support simulations with multiple non-linear affects such as 
contacts and interactions with materials that have large defor-
mations. We are working with Simulia to develop and provide 
the Abaqus non-linear analysis technology for the user and by 
having that integrated within the software, users can simulate 
more complex physics earlier.

Marra: Cloud-based simulations have existed for some 
time now in different ways. For many years, something similar 
to cloud-based simulation technology has been provided by 
conventional remote desktop technology. Here, the engineer’s 
work computer serves as “the cloud.” Over the last few years, 
we have seen web browsers become mature and sufficiently 
rich in out-of-the box functionality such as 3D graphics, al-
lowing them to be used to run entire simulation software. 
These advances in browser technology have greatly increased 
the flexibility in remote and cloud computing, as no instal-

lation is required on the client side. Simula-
tion apps can also be run directly in a browser 
where all the heavy lifting is done on a dedi-
cated computer or server somewhere else in 
the world and the browser is merely used to 
present the user with an easy-to-use interface. 

Hindman: The simulation market will 
continue to expand in numerous simultane-
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Autodesk’s simulation goal is to bring the access of the software to 

everyone. According to Seth Hindman, senior product manager of 

simulation at Autodesk, “The simulation market is evolving in numer-

ous directions, incorporating new capabilities and predictive models, 

leveraging machine learning and artificial intelligence, reducing bar-

riers to adoption and ease of use as well as expanding its value to 

larger audiences within an organization through collaboration and 

data accessibility.”

As simulation gets pushed more and more to 

the cloud, we will see an increase in the use of 

mobile devices to access CAD and simulation 

data. Here, mobile workstations, virtual CAD 

stations, and tablets have the biggest growth 

potential for future usage. (Image courtesy of the 

Business Advantage Resource Group)
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ous directions: advancing predictive capabilities, improving 
speed & accuracy, developing smart adaptive systems and 
overcoming barriers to access and computational power. On 
one hand, Autodesk aspires to make simulation disappear into 
the canvas, for it to be a completely integrated aspect of the 
engineering process where the user focuses on understanding 
performance insights, potential, and content instead of pro-
cedural steps. Advances in machine learning, artificial intel-
ligence, optimization, and the accessibility of computational 
power will enable the simulation system to become and an ac-
tive participant in the engineering processes, enabling compa-
nies to focus on the design and value that they want versus the 
first product that works. New materials are being developed to 
address new consumer demands, like performance, custom-
ization, personalization, sustainability, and countless more. 
With these new engineered materials come new manufactur-
ing processes that have an interrelated impact on the material 
performance. New process aware analysis types will emerge to 
help manufacturers predict the as-manufactured performance 
of these new products. Simulation has always been hungry for 
raw computational power. As computing hardware continues 
to become more and more cost-effective, simulation will con-
tinue to expand the scope and fidelity of its answers. With new 
cloud-based simulation solutions being developed, companies 
gain not only unlimited, on-demand computation, they also 
enable their workforce to more fully explore a design space 
that simply could not be analyzed before. With design data 
beginning to reside in the cloud, companies can now start to 
expand access to this data to provide greater insights across 
the entire organization and provide greater flexibility in how 
teams work together. 

The future of manufacturing is exciting and new tools will 
expose new possibilities. The challenge for manufacturers will 
be to embrace the potential of this disruption and boldly ex-
plore how they might change the way they design and manu-
facture their product. For many, the essential value that their 
product delivers to their end customers may be changing and 
they may need to reassess the best way to utilize the creative 
potential and experience of their workforce.
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