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|  D E G R E E S  O F  F R E E D O M  |
By Brian Albright

////////////////////////////////////////////////////////////////

Proceed With Optimism

As it turns out, both my optimism and cau-
tion were warranted. The children are back in 
school (except for when an occasional COVID-
19 outbreak sends them home). Parts of the 
economy are improving, but inflation is growing 
and supply chain snarls are dogging some sec-
tors. Wages are up, but employers are having 
a hard time hiring. In-person industry events 
briefly returned, too, and I spent a nice few days 
at the RAPID + TCT show in Chicago. But 
many other events have returned to virtual-only 
or hybrid formats as winter approaches and the 
direction of the pandemic remains questionable.

To fall back on my frequent trope of using 
hometown Cleveland sports as a metaphor 
for how upside down the world is, we here in 
Northeast Ohio have spent the fall watching 
the stacked-but-underwhelming Cleveland 
Browns slowly fall out of playoff contention. 
But our spirits have been buoyed by the for-
merly hapless Cleveland Cavaliers, who are 
unexpectedly fun to watch again. The past year 
has been full of such surprises.

That said, our readers and the technol-
ogy providers in the engineering market have 
continued building on the opportunities that 
emerged in the past year to explore new ways 
to collaborate; experiment with new software 
configurations; expand their use of 3D printing, 
virtual reality and generative design; and con-
tinue leveraging advanced simulation software 
(enabled by massive gains in compute power) to 
make better designs faster.

In our end-of-year issue, we present the find-
ings from our annual Technology Outlook Sur-
vey, which highlights the slow and steady evolu-
tion of the technology tools that our readers are 
using to solve some our most pressing manufac-
turing and (in some cases) existential challenges. 

We also take a deep dive into some emerging 
areas, including micro-scale 3D 
printing, the ways that simulation 
technology have affected physical 
testing and prototyping, cloud 
technology and the digital thread, 
Industry 4.0 and new engineering 
workstation capabilities. Senior 
Editor Kenneth Wong also ex-
plores how the pandemic experi-
ence has shaped manufacturing.

Heading into 2022, I will 
have to say my optimism is starting to over-
whelm my caution. The new technology an-
nouncements that came out of RAPID + TCT, 
Formnext, the NAFEMS conference, and the 
NVIDIA GTC event over the past few months 
are truly exciting. My industry sources tell me 
that even more interesting things are to come. 

I, for one, will be approaching things with  
optimistic caution this time, a definite improve-
ment. We will see you all in 2022.

L AST YEAR WHEN WE WERE PREPARING for the December issue, my column ended 
on a note of cautious optimism that we were reaching the end of pandemic- and election-
related cultural whiplash and edging closer to something that might resemble normal life.

Our readers and 
the technology 
providers in 
the engineering 
market have 
continued 
building on the 
opportunities that 
emerged in the 
past year.

Brian Albright, Editorial Director 
E-mail me at balbright@digitaleng.news
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//////////////////////////////////////////////////////////////////////
Virtual Reality Gains Traction

High Cost of
Post-Processing
Nearly 27% of the cost
of producing 3D printed parts
comes from post-processing,
including material removal,
surface finishing, coloring and
coating, and heat treatment,
according to Wohlers Associates.

59.2%

PRINTING

13.9%

PRE-
PROCESSING

26.9%

POST-
PROCESSING

10.510.5%% The segment of
the world that will
achieve circularity
by 2030,
according to
ABI Research. 

What Goes Around

 –LINDSEY VEST,
Smart Cities & Smart Spaces

research analyst at ABI

““[Circularity] is a movement away from
our take-make-waste economy to one which
designs out waste, keeps products and materials
in use, and regenerates natural systems.
Circularity concepts such as remanufacturing,
reuse, and the sharing economy will be critically
enabled by smart cities technologies such as
IoT, AI and digital twins.””

Source: GlobalData Thematic Research
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Though there were some bumps in the road on the hard-
ware side (a brief drop in sales for 3D printers; supply chain 
problems bottlenecking the workstation market), our readers 
reported they were holding steady when it came to embrac-
ing simulation and other technologies. Market research from 
third-party firms, in fact, shows that the pandemic pushed 

The Future of Design
DE readers provide a glimpse of their technology usage in our annual survey.

W hile reporting the results of our annual Technol-
ogy Outlook Survey last year, during a once-in-
a-century pandemic marked by social and eco-

nomic upheaval, all occurring in the midst of a contentious 
election year, we noted technology usage in the engineering 
segment remained relatively stable. 

BY BRIAN ALBRIGHT

TECHNOLOGY OUTLOOK

many companies to increase their use of things like cloud-
based software, virtual and augmented reality tools, remote 
collaboration, additive manufacturing and other solutions. 

 As we have in previous years, we again asked Digital 
Engineering’s audience for their perspectives on the current 
and future technologies that are shaping design engineer-
ing work, along with the products and systems that they 
are designing.

 We received responses from more than 330 read-
ers. The largest group of respondents described their 
primary role as product or system design engineering 
(24%), followed by engineering management (13%) and 
a three-way tie among corporate management, research 
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development deadlines (85%), lack of training (84%) and 
lack of adequate budget (83%).

Regulatory compliance was at 75%, down slightly from 
80% last year, while staffing difficulties were listed as a chal-
lenge by 80% of respondents (up from 75%) last year—not 
surprising in an environment where employers across indus-
tries are having a hard time finding skilled employees.

Sustainability in Focus
For the first time this year we asked our readers about their 
efforts relative to environmental sustainability in design.  Ac-
cording to the results, 30% of readers said that sustainability 
was extremely important in their design/engineering activi-
ties, while 44% considered it somewhat important.

Asked why sustainability was important, many responded 
that those initiatives were driven by internal company man-
dates or compliance efforts. Others emphasized concerns 

& development, and consultant/service provider at 10%. 
Respondents were spread among market sectors, with the 
majority working in aerospace/aviation/defense, industrial 
machinery & products and automotive.

Collaboration a Top Priority
For the past three years of this survey, collaboration has 
been listed as an extremely/somewhat important challenge 
in the day-to-day work of design engineers. That has be-
come even more apparent in the current climate, with a 
global pandemic forcing remote work upon engineers who 
previously worked in close quarters with colleagues and 
were able to travel to customer locations. Collaboration 
was listed as the top challenge again, being cited as a very 
or somewhat important challenge by 88% of respondents 
(down slightly from 91% last year). The next most common 
challenges were inefficient workflows (87%), short product 

Which technologies do you think will have the biggest impact
on product design and development over the next 5 years?

Arti�cial Intelligence (AI) and Machine Learning

Simulation Software

Additive Manufacturing/3D Printing

High Performance Computing/Cloud Computing

Advanced Materials

Internet of Things (IoT)

Virtual/Augmented Reality

Predictive Analytics

Generative Design Software

Product Lifecycle Management (PLM)

Digital Twins

Topology Optimization Software

Digital Thread

Other

47%

47%

39%

36%

35%

27%

27%

27%

24%

19%

17%

10%

9%

2%

Source: Peerless Research Group
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TECHNOLOGY OUTLOOK

Artificial Intelligence Rising
We saw a shift in perceptions when we asked respon-
dents what technologies they thought would have 
the biggest impact on product design and develop-
ment over the next five years. In past years, additive 
manufacturing and artificial intelligence (AI)/machine 
learning swapped the top spot back and forth, with 
simulation coming in third.

This year, AI/machine learning and simulation tied 
at the top (47%), with additive manufacturing a some-
what distant third at 39%. There has been growth in 
the adoption of AI and simulation as more companies 
shift to digital manufacturing and Industry 4.0 ap-
proaches, but the drop in additive was somewhat sur-
prising given the high profile the technology had over 
the past year as it helped alleviate some supply chain 
snags in the U.S.

The top three were followed by high-performance 
computing (HPC)/cloud computing (36%), advanced 
materials (35%), and the Internet of Things (IoT) and 
virtual reality (VR)/augmented reality (AR), tied at 
27% along with predictive analytics. Generative design 
dropped from 30% of respondents to 24% this year. 

about their own environmental impact, pressure from cus-
tomers and the need to create more ethical designs. Among 
those citing sustainability as extremely or somewhat impor-
tant, a few responses included:

“There is a realization that there is cost being borne by soci-
ety by all the products we produce and consume and so consumers 
will be preferring designs that demonstrate awareness of the 
environmental impact.”

“We are experiencing more and more outside pressure to 
make significant progress in this area specifically.”

“[It is] one of our company’s goals. It is the right thing to do.”
Among the roughly one-quarter of readers reporting 

that sustainability was not important, respondents noted 
that their specific industry was either not affected or ex-
empt from requirements; that their products were inher-
ently long-lived, low-volume or recyclable; or that their 
customers were not interested in sustainability. Among 
those responses:

“It is not a company priority.”
“It is a political problem not an engineering problem, with 

only political solutions that cannot be justified.”
“Many regulatory restrictions and requirements make it dif-

ficult to adopt new methods, materials, and design.”

What challenges or issues do you face when developing
a Digital Thread of information �owing up and down

the product development, manufacture and deployment chain? 
Security issues

Systems integration (ERP, PLM, MRO, CRM, etc.)

Complexity of design and development

Keeping up with the technology

Management buy-in

End user sophistication/End users are not advanced

Simulating the entire system in a network

Employee buy-in

Bringing data back from the �eld and for future product development

Working with engineers from other disciplines

Complying with industry standards

Other

Connectivity (wired and wireless)

Deploying solutions on the Cloud

28%

25%

24%

23%

22%

20%

19%

18%

15%

13%

10%

10%

8%

8%

Source: Peerless Research Group
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Simulation Holding Steady
We also asked readers what technologies they were currently 
using or developing products for, as well as which technolo-
gies they expected to adopt in the next two years. As was the 
case in previous years, simulation software held steady as the 
technology that readers were most likely currently using, 
with 59% of respondents reporting that they were doing so 
(up from 57% last year). Additive manufacturing/3D printing 
was second at 40% (down from 44%). 

Those were followed by product lifecycle management 
(PLM; 37%), IoT and advanced materials (28%) and HPC/
cloud computing (25%).

Over the next two years, 26% of respondents plan to in-
corporate AI/machine learning in their design/development 
processes, with the same number reporting plans to use IoT. 
Digital twins and VR/AR tied for second place, with 22% 
of respondents planning to incorporate those technologies. 
HPC/cloud followed at 21%, with predictive analytics fourth 
at 20%. Generative design dropped from second to fifth 
place (26% last year; 19% this year), while additive manufac-
turing dropped from 23% to 19% of respondents. 

Prototyping Still Preeminent with Additive
As was the case in past surveys, additive manufacturing/3D 
printing is primarily a prototyping tool for 83% of recur-
rent users. Testing remains the second most common ap-
plication at 56% (up slightly from last year). End-use part 
applications were reported by 39% of current users (in line 
with previous surveys).

Cost justification for additive manufacturing implemen-
tations has shifted toward efficiency, with 72% of current 
users citing shortening product development schedules as 
extremely/very important, compared to 65% of respondents 
last year. Reducing/controlling costs was second, with 51% 
of respondents characterizing it as extremely/very important, 
followed by manufacturing product designs not feasible with 
traditional manufacturing (43%). Reducing/controlling prod-
uct manufacturing costs was a close fourth at 42%.

Automation Adoption 
Incorporation of AI and generative design technologies 
ticked up slightly since last year, with just 16% of respon-
dents currently using generative technology (up 1 point 
from last year) and 21% using AI/machine learning (up 
from 16%). 

Adoption plans have also slowed, with just 19% (down 
from 26%) planning to use generative design in two years, 
and 26% planning to implement AI (down from 28% last 
year, and 32% in 2019).

Satisfaction with generative design is generally positive, 
although less enthusiastic than last year. In 2020, 52% of 
users said they were extremely satisfied with the technolo-

Do you know
what a “digital twin” is?

Source: Peerless Research Group

Yes
51%

No
28%

Unsure
21%

How are you using
 Additive Manufacturing/3D Printing?

83%

For
prototyping

56%

For
testing

39%

For end-use
parts

14%

Other

Source: Peerless Research Group

30%

Extremely
important

44%

Somewhat
important

27%

Not very
important/
Not at all

How important is the concept
  of environmental sustainability

in your design/engineering activities?

Source: Peerless Research Group
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Additive Revolution?
When asked what technologies would revolutionize the de-
sign engineering process, the largest number (58%) strongly 
agreed that it would be additive manufacturing/3D printing 
(down slightly from 61% last year). Simulation-led design 
was second, with 52% in line with the previous survey. There 
was a three-way tie at 36% of respondents for cloud-hosted 
solutions, VR/AR solutions and generative design.

Asked about familiarity with various technologies, simu-
lation led the pack with 83% of respondents being very 
or somewhat familiar, followed by additive manufacturing 
(79%), PLM (78%) and HPC/Cloud (74%). 

At the bottom of the familiarity scale, digital thread 
ranked lowest, with 32% of respondents being not at all fa-
miliar with it. Topology optimization was unfamiliar to 27% 
of respondents, and digital twins were listed as unfamiliar to 
25% of those surveyed.  DEDE

 

Brian Albright is editorial director of Digital Engineering based 
in Cleveland, OH. Send e-mail about this article to de-editors@
digitaleng.news.

gy’s ability to discover new designs; that figure has dropped 
to 35%. However, the somewhat satisfied responses went 
from 32% to 61%, and the not satisfied users fell from 16% 
to just 4%.

Users were also generally positive about the technology’s 
performance when fostering innovation in product develop-
ment (88% were either very satisfied or somewhat satisfied) 
and reducing/controlling product manufacturing unit costs 
(88% very or somewhat satisfied). 

Asked their impressions of generative design software, 
reviews were somewhat mixed but users did seem to think 
that it could help optimize designs, particularly as more com-
panies adopt additive manufacturing. However, many respon-
dents thought the technology still required some more matu-
rity and standardization before it could be truly beneficial.

Digital twins remain relatively untapped, with more than 
a quarter of respondents saying they were unfamiliar with the 
technology. Still, those reporting that they had deployed digi-
tal twin technology grew from 9% of respondents last year to 
12% this year, and those planning to deploy grew from 19% 
to 22%. And when asked if they knew what a digital twin was, 
those responding “yes” grew from 45% to 51% this year.

How important are each of the following challenges in your day-to-day work?

48% 40% 12%Collaboration

41% 34% 25%Regulatory compliance

40% 45% 16%Short product
development deadlines

37% 46% 17%Lack of adequate budget

37% 50% 13%Inef�cient work�ows

33% 51% 17%Lack of training

31% 49% 20%Staf�ng dif�culties

30% 48% 22%Out-of-date software

29% 48% 23%Out-of-date hardware

27% 41% 33%Lack of technical knowledge
on the part of your managers

22% 44% 35%Working with outside engineering
service providers/consultants

18% 42% 41%How to be promoted/
move up in your company

Extremely/Very important Somewhat important Not very/Not at all important

Source: Peerless Research Group
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New rugged workstations with professional graphics offer  
new options for engineering in the field

Tough Enough

 Engineers and designers rely heavily on their worksta-
tions, whether they are tower or laptop units. If you 
were, for example, to spill a cup of coffee on an engi-

neer’s computer in the middle of the afternoon, or drop their 
laptop down the stairs, their response would likely fall some-
where between raw panic and apoplectic rage.

Luckily, most designers do not find their workstations in 
danger of this type of damage on a daily basis. For a small but 
growing segment of engineers, however, there is an increas-
ing need to access drawings in the field in less-than-optimal 
conditions: on a factory floor, or a job site, or some other 
field location where the environment might wreak havoc on 
a standard-issue computer. These engineers could make use 
of ruggedized workstations. However, the majority of rugged 
computers have traditionally lacked the graphics horsepower 
required for many of their workflows.

That is about to change. In October, Dell announced that 
its new Latitude 5430 Rugged laptop would be available with 
the NVIDIA T500 Laptop GPU, providing engineers with 
mobility, connectivity and professional graphics performance 
in a durable chassis. 

While Dell has traditionally targeted first responder, 
military and field service use cases with its line of ruggedized 
Latitude laptops, the addition of professional-grade NVIDIA 
graphics will not only improve performance of these worksta-
tions, but also provide opportunities for new applications that 
are more relevant to the engineering and architecture space.

The new Latitude 5430 Rugged will be the first rugged, 
wireless workstation offering this level of graphics performance.

“Previously, we had a consumer-grade graphics card in the 
workstation, but that was not going to do the job for a field 
engineer that needs the horsepower and GPU capabilities in 
the field that are possible with a professional NVIDIA GPU,” 
says David Plourde, Strategic Alliances, Rugged Portfolio at 
Dell Technologies. 

The NVIDIA T500 Laptop GPU provides a significant 
jump in performance, according to Plourde. The NVIDIA 
T500 is  based on the Turing architecture, and features 896 
cores and a 64 Bit memory bus. The Dell Latitude 5430 Rug-
ged supports the 4GB VRAM version of the card.

The Latitude 5430 Rugged is rated for a 3-foot drop, 
carries an IP53 rating (as well as meeting the MIL-STD-
810H spec), and can be used in temperatures between -20 
to 145 degrees Fahrenheit. Weighing less than 5 lbs., the 

unit also features an 1100-nit, 14-in. FHD touchscreen and 
a 25-hour battery life.

In dusty, dirty manufacturing and construction environ-
ments, engineers would be able to leverage NVIDIA graphics 
without worrying about damaging a standard professional 
mobile workstation. “Engineers can view drawings, evaluate 
quality issues that may be happening on a shop floor, and 
take corrective action,” Plourde says.

These types of rugged workstations can also be used for 
maintenance/repair applications, onsite project manage-
ment, and other use cases, including those that leverage GIS 
technology. “Engineers can be out in the elements, without 
having to worry about covering the laptop if they have to set 
it aside,” Plourde says.

Both the Dell Latitude 5430 Rugged and 7330 Rugged 
Extreme are also available with Windows 11, but keep in 
mind that most engineering/design software applications 
have yet to announce support for the new OS.  However, it 
is anticipated in the new year that downgrade rights to Win-
dows 10 will be available.

You can learn more about the Dell rugged laptops in 
this recent blog post. Both new laptops will be available in 
December 2021.

The Dell Latitude 5430 Rugged laptop is the first such 
device with a pro-grade NVIDIA GPU. Image courtesy 
of Dell.

For the full version of this article and more information about the Advanced Product Development Resource Center, visit APDRC.com.

https://www.dell.com/en-us/work/shop/dell-laptops-and-notebooks/sr/laptops/rugged-laptops
https://www.dell.com/en-us/work/shop/dell-laptops-and-notebooks/sr/laptops/rugged-laptops
https://www.delltechnologies.com/en-us/blog/new-dell-latitude-rugged-extreme-laptops-for-extreme-jobs/
http://www.APDRC.com
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 Before the winter of 2019, few analysts and industry 
leaders imagined a pandemic would upend the world-
wide manufacturing operations and revenue streams. 

Not that they didn’t believe such an event could occur, but 
they just considered it highly unlikely. Consequently, the in-
dustry didn’t think to develop mitigation. But by early 2020, 
the virus had spread beyond Asia, forcing people and busi-
nesses around the world to retreat indoors. 

Pandemic pushes manufacturing toward digital twins and the cloud. 

Preparing for the  
Next Mega Disruptor

Nearly a year and a half later, as the world slowly emerges 
from lockdown, businesses are also rethinking how they op-
erate. A contingency plan for a pandemic-like event is now 
on nearly everyone’s mind. DE spoke to design and engineer-
ing technology providers to understand any learned lessons 
and their preparedness for mega disruptors. 

The Mad Scramble
Although the pandemic slowed down people’s physical move-
ments, it also accelerated the digitization process, notes Cliff 
Rice, global industry consultant for Electric Vehicle & Bat-
tery Manufacturing at Rockwell Automation.

“The industry had been moving towards digitization, and 
the utilization of digital twins was becoming more prominent. 
The effects of COVID-19 amplified the benefits of these tech-
nologies and fast-tracked their adoption,” Rice says.

For the digital twin projects, the pandemic cuts both ways. 
The pandemic gave businesses a sense of urgency to adopt 
and use digital replicas. 

“But getting all the key stakeholders on the same page to 

BY KENNETH WONG

develop, adopt and roll out a digitization strategy requires 
collaborative meetings. Ironically, those are best done face to 
face, especially with a workforce that may be new to virtual 
meetings and remote collaboration,” Rice explains.

In the pandemic’s early days, businesses scrambled to cope 
with the requirements of social distancing and mandatory 
lockdowns. The mad rush exposed many digital tools that 
were ill-prepared to facilitate the transition at such a break-
neck pace, on such a massive scale.

“The physical closure of many engineering facilities 
forced millions of engineers to log into systems that were not 
designed to work remotely,” says John McEleney, co-founder 
of the cloud-based CAD vendor Onshape, now part of PTC. 

“Poor performance, login code problems and file down-
load/upload issues caused hundreds of thousands of users to 
lift their heads and realize that there’s got to be a better way,” 
he says. 

Founded by several former SolidWorks executives, Onshape 
built a CAD product that runs in the cloud from a standard 
browser. This departed from the standard CAD software, which 
was designed to run on personal workstations. 

Without access to their office in the pandemic, many en-
gineers were forced to make do with home computers that 
were underequipped to run CAD software. The experience 
may encourage CAD users to explore more cloud-hosted, 
remote-access products.

 “Some key players in manufacturing were caught flat-
footed in long-entrenched ways of working,” says Srinath 
Jonnalagadda, vice president of Industry Strategy, Design & 
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Onshape, built from the ground up to run in the cloud, is accessible from mobile tablets. Image courtesy of 
Onshape.

travel time, meetings and interruptions, we actually saw pro-
ductivity increase.”

Changing Demands
Many CAD vendors offer free or less expensive versions 
of their flagship products as part of their strategy to build 
brand familiarity among the next-generation engineers. With 
instructions moving to remote classrooms during the pan-
demic, the demand for education licenses climbed. 

“Pre-pandemic, Onshape was making good progress 
in the education space and the headwinds of COVID-19 
quickly turned to tailwinds. Education users grew over 10 
times in less than 18 months to over 1.4 million users,” says 
McEleney. “Once people experience Onshape and the fun-
damental way that we allow you to rethink and redesign your 
workflow, they will not go back to installed software.”

The shutdown may also have changed how engineering 
teams access their professional software, which could have 
implications on vendors’ licensing policies in the future. 

“Onshape is growing 10 times faster than the CAD mar-
ket and we have over 2 million users,” says McEleney.

“Siemens has included the concept of ‘take-home’ licens-
ing in our products for years and many customers simply 
took advantage of this approach, having a user log in and 

Manufacturing, Autodesk. “The pandemic quickly showed 
many that they were unprepared for shocks to the system and 
needed new tools, which resulted in a dramatic turn toward 
adoption of cloud technologies.”

Impact on the Software Business
COVID-19’s impact on software development is negligible, 
as most development teams are accustomed to working with 
chunks of code, testing the build and debugging them with-
out being in the same room. In some cases, the pandemic 
actually boosted productivity.

“NX is developed by a global development team with 
R&D centers around the world, so we are used to remote de-
velopment environments,” says Paul Brown, senior marketing 
director at Siemens Digital Industries Software. “Obviously, 
there was an increase in use of systems like TEAMS for con-
ferencing to replace face-to-face project reviews, but we con-
tinued to develop and innovate throughout the shutdown.”

“Even before the pandemic, Autodesk was focused on 
the cloud to empower a distributed workforce,” says Jon-
nalagadda. “Fusion 360 R&D teams are in at least 10 loca-
tions around the globe, so [they] were already accustomed 
to working across time zones, languages and cultures. They 
frankly didn’t miss a beat, and in some cases, due to reduced 
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Historically, Early Access Program participants were a 
small pool. But “with the need to travel removed, we saw a 
massive increase in participation from around the world,” 
Brown notes.

In late October, analyst firm Altimeter and Autodesk 
released a report titled, “Understanding Convergence: The 
Next Wave of Digital Transformation.” 

The report’s author Charlene Li, senior fellow at Altim-
eter, noted, “Previously innovative practices such as virtual 
communications, personalized digital engagement, immer-
sive modeling, rapid prototyping and efficient collaboration 
are now mainstream due to an accelerated need brought on 
by the COVID-19 pandemic.” 

Jonnalagadda says, “During the last 19 months, Au-
todesk has put in place a new flexible pricing model, ac-
celerated the release of software extensions for Fusion 
360, deepened several of our technology partnerships and 

start NX and then be able to take that license away from 
the central pool meant that there was no disruption,” says 
Brown. “Additionally, some users looked at using streamed 
virtual delivery agent services like Citrix. Once again, NX 
has been certified and used by customers with that configu-
ration so this allowed them to expand that environment.”

Brown and his sales associates also had to adapt without 
the ability to demonstrate the software on-premises. 

“Traditionally our Early Access Program (Beta) was a 
mix of customer site activity and having customers visit 
our development facilities for a consolidated block of 
testing,” he explains. “Obviously we could not run face-
to-face activities, so we were ramping up our remote ac-
cess to software, using daily drop-in calls for customers 
to discuss anything they have concerns or issues with. We 
made it as easy as possible for people to contact our sub-
ject matter experts.”

At Autodesk University 2021 virtual, Autodesk released role-specific Fusion Extensions for Autodesk Fusion 360 
users. Image courtesy of Autodesk.
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increased our investment in cloud technologies such as Up-
chain’s product lifecycle management solution.” 

Human-Machine Collaboration
In January 2019, Rockwell Automation acquired Emu-
late3D, which develops software for industrial automation 
system simulation and emulation. The software eventu-
ally became part of Rockwell Automation’s digital design 
portfolio, targeting the automotive, logistics and material 
handling sectors. 

The company now sells it as part of FactoryTalk Design-
Suite. It also became a critical component of the customers’ 
digital twin strategy during the shutdown. 

“Customers use Emulate3D for virtual design and code 
reviews. Other customers are leveraging the FactoryTalk In-
novation Suite for its augmented reality capabilities,” says 
Rice. “They collaborate globally using tablets and wearable 
devices to see the digital world and annotate on top of the 
real world. Both use cases are being driven by the need to re-
move unnecessary travel while supporting global operations.”

Increased reliance on digital twins redefines the role of 
human engineers. Increasingly, human experts retreat from 
the hazard frontlines and repetitive tasks. Instead, they now 
oversee operations from the digital control panels. 

“Now the most experienced paint shop engineer can put 
eyes and ears on ovens all around the world. The best pro-
duction planning engineer can review digital dashboards and 
line layouts, to run experiments and optimize production 
anywhere. The sharpest controls engineers can review code 
and squeeze each millisecond of tact time out of the system 
from their home office,” says Rice.

In certain tasks, Rockwell Automation is also leveraging 
machine learning (ML) to automate routine monitoring 
tasks. 

“We are leveraging ML algorithms to make on-the-fly 
adjustments to the application code in a programmable logic 
controller. Platforms like FactoryTalk Analytics and our edge 
computing hardware make this possible,” says Rice.

No Turning Back
The changes that happened during the pandemic are ir-
reversible, according to the industry experts. Though avail-

able vaccines and relaxing travel restrictions suggest a 
return to the office and customer site visits, engineering 
and manufacturing appear to be heading to a new normal, 
where digital twins and broadband connections are an in-
tegral part of productivity. 

“Going forward we see a hybrid model evolving, we will 
reintroduce face-to-face meetings, but we will continue 
with the expanded network of Early Access for our custom-
ers with virtual support,” says Brown.

Similarly, Jonnalagadda says, “We expect a working 
model in the future that is truly hybrid, with work done re-
motely and in the office. We’ve learned that our teams can 
be highly productive in both environments.”

The shift to the cloud and changing platforms puts 
certain IP-sensitive industries in a quandary, as established 
norms and regulations discourage the use of public clouds. 
“The irony of cloud-based solutions is that they are far 
more secure than the ‘idealized secure’ installed-base sys-
tem. Ironic, because traditional thinking suggests that if I 
can see the workstation or server, then it must be secure. 
The reality is the opposite,” notes McEleney.  DEDE

Kenneth Wong is DE’s resident blogger and senior editor. Email 
him at de-editors@digitaleng.news or share your thoughts on this 
article at digitaleng.news/facebook.

➜ MORE INFO

• Autodesk: Autodesk.com

• Onshape: Onshape.com

• Rockwell Automation: RockwellAutomation.com

• Siemens Digital Industries Software: SW.Siemens.com

For more information on this topic, visit DigitalEngineering247.com.
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Using Virtual to Create Reality
Dan Marinac is the executive director of product marketing 
for MSC Software’s Hexagon Manufacturing Intelligence. 
Marinac is upbeat about the benefits of virtual simulation, 
which has given way to the age of the digital twin—a widely 
used tool in engineering.  

P hysics-based simulation is often used in place of 
expensive prototyping and physical testing. In many 
cases, it can supplant physical testing and provide a 

means of designing and creating products using virtual simu-
lation to mimic reality. This helps drive decisions and is an 
efficient means of nurturing innovation.

BY JIM ROMEO

Simulation brings many benefits to design engineering—but it’s 
not a one-size-fits-all option for certain use cases. 

How Simulation Impacts  
Innovation in Design

“Physics-based simulation is the perfect substitute for 
prototyping products and objects,” says Marinac. “A digital 
twin is a virtual model of a process, product or service. The 
simulation of the physical world with a virtual model, the 
digital twin, allows analysis of data and monitoring of systems 
and processes to predict problems before they occur, assess 
risks, prevent downtime and develop new opportunities for 
greater efficiency and safety.” 

Digital twins consist of three main components: the 
physical object in the real world (measurement data from 
internal sensors), a high-fidelity virtual object in the digital 
world (world-class multiphysics and co-simulation) and the 
connection between the real and virtual objects via data and 
information, Marinac notes. 

David Heiny is the CEO and co-founder of SimScale. He 
says multiphysics simulation is well-positioned to witness and 
facilitate a convergence between simulation and testing as 
users can perform it through a cloud-native simulation tool. 

He also points to simulation’s ability to run the same de-
sign under different operating conditions and variations to 
explore the full design space and assess the effects of design 
changes, with respect to the expected performance. 

“This allows designers to focus on the parameters that re-
ally make a difference to the final design,” says Heiny. “For 
certain applications where the physics and materials are well 
defined, the design is driven by simulation insights, and the 
changes are incremental to an initial configuration operating 
in the field, simulation, if run in the cloud, can prove to be a 
valid substitute for physical prototyping. Of course, existing 
regulations and industry practices may still require the execu-
tion of physical tests, but in this case, engineers can be sure 
that they got their design right on the first try.”

Stephen Hooper is the vice president and general man-
ager of Autodesk Fusion 360. He says there are indeed limi-

A microspeaker (OWS-1943T-8CP, by Ole Wolff 
Elektronik A/S) with COMSOL Multiphysics simulation 
results superposed. Image courtesy of COMSOL.
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limited to graphics processing unit-based solvers, cloud and 
[software-as-a-service] implementations, and accessible AI 
and ML, could change the game for designer simulation.”

Dr. Larry Williams, distinguished engineer with Ansys, 
emphasizes accuracy in simulation.  If your simulation is not 
accurate then there really is no point to use it in the first place.  

“Many simulators today, especially those based on finite 
elements, are what we call deterministically accurate,” says 
Williams.  “They solve the underlying physics and converge 
to the unique solution.  So now we can trust accurate phys-
ics modeling but then there’s the issue of material properties 
and accurate materials modeling. The numerics will provide 
accuracy if you have as input the proper material properties 
like dielectric permittivity, specific heat, mass density, Young’s 
modulus and viscosity.” 

Practical Use Cases
There are numerous cases of the practical use of multiphysics 
simulations that help build safety and contribute to the inno-
vation of new designs.  

“Nuclear safety is one highly important area in which 
simulation has been frequently used,” says Phil Kinnane, 
senior vice president of sales for COMSOL. “A group at 
Oak Ridge National Laboratory (ORNL) is required to use 
validation according to regulations and procedure. This is for 
their own confidence in the software, COMSOL Multiphys-
ics, but also because the formal nuclear-safety-related calcu-
lation process, as controlled by the DOE, requires such. Yet, 
the testing is difficult in the first instance and formalized and 
rigid in the second, such that the validation criteria may not 
adequately describe real-world behavior. 

tations to physical prototyping. He warns that design pro-
cesses that rely on simulation also have limitations. 

“Physical prototyping has enormous limitations and is 
rarely successful in providing timely feedback that can be 
used to influence dramatic change in a design,” says Hooper. 
“That said, users shouldn’t leverage simulation as a substitute 
for current design processes that work perfectly—it’s a great 
complement but not a silver bullet. By incorporating simu-
lation as a complement to existing processes and toolsets, 
companies can engineer better products, which embody ad-
ditional value and capabilities.”

Accuracy and Precision
Greg Brown is a product management fellow at Onshape and 
has worked for PTC for some time now. He believes that 
artificial intelligence (AI) and machine learning (ML) are key 
ingredients for accurate multiphysics simulation. 

“AI, ML and simulation go hand in hand, and all are de-
cidedly not new technologies,” explains Brown. “However, 
their promise has generally exceeded their practical value up 
to this point.”

As Brown sees it, to date he says that even as the preci-
sion and scope of physics has been refined and expanded over 
time, mainstream engineers focused on the consumer prod-
ucts, heavy industry and automotive categories have been 
underserved. 

“The holy grail for software vendors has always been to 
tap into the very large ‘designer simulation’ market, and for 
one reason or another this has eluded most attempts,” Brown 
adds. “On the other hand, a confluence of technologies that 
have emerged in the last couple of years, including but not 

External CFD analysis of wind speed at the pedestrian level around a 200-m skyscraper run on a cloud-native 
engineering simulation platform. Design by Zaha Hadid Architects; image courtesy of SimScale.
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measuring accurate data for standard structural correlation 
and model updating. 

“Testing allows companies to explore uncharted design 
territories and build knowledge about new materials and all 
the additional parameters that come with mechatronic com-
ponents,” he adds. “This requires specialized, high-precision 
tools. And it adds an enormous amount of validation work for 
test departments on top of their standard tasks, which already 
are performed under growing time pressure. Those testing 
areas include prototype validation and certification.”

Impact on Product Behavior
Sablon says that time is money, especially late in development. 
Prototypes and testing infrastructure can be costly and any 
delay at this stage directly impacts the product’s market entry. 

“Companies dictate extremely tight schedules and fear 
discovering defects that lead to late repairs and recurrent 
prototyping,” says Sablon. “This step is indispensable for any 
product to go into operation. And with increasing product 
complexity, including after-delivery updates, the share of 
work in this area can be expected to grow, including many 
more product variations, parameters and operating points. 
Therefore, test departments need solutions that can effec-
tively handle projects of any scale and provide immediate and 
profound insight into product behavior.”  DEDE

Jim Romeo is a freelance writer based in Chesapeake, VA. Send 
e-mail about this article to de-editors@digitaleng.news.

“Therefore, ORNL is also forced to perform verification of 
their models, where confidence is built by being able to trust 
that the software and hardware to perform such simulations 
will always provide the same answer,” Kinnane says. “With 
enough confidence in the underlying physics used to describe 
the physical system, they can have the same confidence that 
simulating the physical system will always be accurate.”

Brett Chouinard, chief technology officer at Altair, high-
lights the use of multiphysics simulation in vehicle crash 
testing. It used to be that you would have to crash several 
hundred cars in a car program. 

Today, he says, you can crash very few vehicles, if any, 
because much of it is simulated, including airbag deploy-
ment and many other aspects of the crash such as the seatbelt 
system being passive and sometimes active. But it does take 
some planning to decide what should be simulated. 

Similarly, Gert Sablon, senior director of Simcenter Test-
ing Solutions at Siemens Digital Industries Software, says 
some simulation methodologies may lack the realism to de-
liver prediction-capable models. 

“Simulation models are essential for complex product 
development or for use in embedded software to enable 
smart behavior,” says Sablon. “Test departments play a cru-
cial role in filling the current gaps. This goes way beyond 

Safety Zone analysis identifies manufacturing 
formability risk assessment such as splits (red) 
and wrinkles (blue) for designers. Image courtesy 
of Hexagon.

Robot welding of Cross-Members into an EV battery 
tray. Image courtesy of Hexagon.

Open-hole tensile test can be predicted by Digimat. 
Red zones indicate full fiber damage. Image courtesy 
of Hexagon.
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Taking this step promises to breathe new life into stalled 
digital transformation initiatives and help companies extract 
full value from big data (Fig. 1). It will also open the door to 
more successful implementations of emerging approaches 
like digital thread and digital twin.

Converging Forces of Change
Why make the move to the cloud now? What has changed 
since PLM systems were introduced? The answer to these 
questions lies in the rise and melding of market and technol-
ogy forces that have emerged over the past 5 years.

First, PLM software was originally designed as a proprie-
tary client/server solution installed at the user’s site, interact-
ing—at least in theory—with compatible proprietary systems 
over internal communication infrastructures. These systems 
were also tailored to handle relatively small amounts of data.

Unfortunately, this architecture no longer fits well with 
new market dynamics. Today’s business models function very 
differently. The extended enterprise so prevalent now embod-
ies an interconnected network of manufacturers, supply chain 
partners and customers distributed across the globe, with each 
element often using different authoring tools and processes.

The need to share product information with internal and 
external stakeholders has become essential as companies have 

Business and technological conditions are at a tipping 
point that render traditional on-premises architec-
tures inadequate. These software platforms simply 

cannot provide the integration, flexibility and accessibility 
that product developers now require to compete in the mar-
ketplace. Companies must either shift their product lifecycle 
management (PLM) processes to the cloud or fall behind 
more innovative businesses.

Cloud-based PLM can provide the flexibility and accessibility 
needed for digital transformation.

Transporting  
PLM to the Cloud

BY TOM KEVAN

outsourced more segments of their operations. Furthermore, 
dispersed development teams have become the new normal, 
which requires enhanced collaboration infrastructures. Prod-
uct companies now needed to ensure that design partners, 
manufacturers and component suppliers can share informa-
tion and create virtual design and manufacturing paradigms.

A big challenge to meeting this goal is to find a way to un-
lock crucial information now residing in proprietary design 
files, manufacturing systems and internal and external busi-
ness data repositories. Regrettably, making this data broadly 
accessible to the entire enterprise economic ecosystem using 
traditional PLM systems has become problematic.

Today, these systems must provide a way to extract dis-
crete, fine-grained elements from large binary files, liberating 
them from file formats accessible only to propriety tools and 
the engineers who use them. At the same time, the systems 
must preserve the full fidelity of the design so that individu-
als and functions across the entire ecosystem have easy access 
to, and can amend, the pieces relevant to their functions.

This task is further compounded by the enormous 
amounts of data being produced by Internet of Things (IoT) 
sources, which are increasingly tapped to create complete 
digital threads.

Looking to the Cloud for Software
Confronted by these issues, it has become increasingly 
clear to advocates and even some of the technology’s crit-
ics that the cloud offers one of the best means of deliver-
ing the kind of authorized access, concurrent collabora-
tion, and data integration and parsing necessary to meet 
the market’s demands. 

One of the most commonly used cloud services that 
promises to breathe new life into PLM platforms, soft-
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Benefits of a Common Language
Complementing cloud advances in collaboration, SaaS tech-
nology enables all stakeholders to access and ingest accurate 
representations of the product data that they require. These 
cloud-native applications can exchange data with other ap-
plications in the cloud ecosystem by using a semantically 
and syntactically neutral language common to all cloud-
native software (Fig. 2).

Because SaaS tools use a common language rather 
than store data in a proprietary or binary format, the 
software does not have to perform a translation process 
like legacy tools. 

As more applications and processes consume and pro-
duce data expressed in the cloud-native language, it will 
be easier to implement powerful collaborative workflows. 
It also promises to enable companies to integrate unprec-
edented levels of data from diverse sources.

“SaaS PLM simplifies workflow automation with other 
solutions, creating a single source of real-time product data 
combined from multiple sources, including engineering, 
quality, sales and service,” says Dario Ambrosini, chief mar-
keting officer at Propel.

Bridging the Language Gap
Although the common language of cloud ecosystems en-
sures seamless communication among SaaS applications, a 
disconnect remains between SaaS software and proprietary 

ware-as-a-service (SaaS) allows users to access cloud-based 
applications on-demand via a web browser rather than 
requiring them to install the software on a computer or 
company intranet.

The most apparent payoff of a SaaS deployment is the 
reduction of a company’s digital overhead. The public cloud 
provider manages all the hardware and traditional software, 
enforcing regular system upgrades and ensuring the PLM 
system remains up to date with the latest functionality. This 
allows users of the cloud service to dramatically reduce costs; 
deploy, scale and upgrade business software more quickly 
than on-premises systems; and predict total cost of owner-
ship with greater accuracy.

There are, however, even greater benefits to be gained by 
adopting SaaS. For example, implementing a multi-tenant 
architecture, a company using a single SaaS application can 
support millions of users.

“Many cloud-native offerings are designed to enable an 
infinite network of people, organizations, data and services 
to work collaboratively toward a common goal or outcome,” 
says Brian Dueck, senior director and chief architect, PLM, 
at Autodesk. “Cloud-native PLM solutions naturally adapt 
as this network grows. These applications are designed to 
take full advantage of the value that a cloud infrastructure 
provides, such as security, flexible access, dynamic scaling of 
compute and storage resources, high availability and instant-
on capabilities.”

Fig. 1: The cloud offers software services that allow all stakeholders in the product development process to 
easily access the information that they require from a diverse assortment of software systems throughout the 
enterprise ecosystem. Image courtesy of Razorleaf.
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lem, companies are increasingly turning to a distinct data 
services layer, which acts as a translator between the PLM 
platforms and the tools themselves.”

Some DaaS information models can even expand data ac-
cessibility by allowing multiple users to work concurrently 
on a design by breaking up the body of information into 
smaller pieces (for example, one person works on the bill of 
materials while another works on the CAD files).

DaaS also provides companies with a way to better deal 
with the increasing amounts of data generated by the IoT. 

“As companies require an increasing amount of internal 
and external data to enhance their current data models and 
digital threads, DaaS can help them offload the collection, 
management and storage of high volumes of data by out-
sourcing these operations to third-party vendors,” says Bruce 
Bookbinder, product marketing manager at Aras.

Right Data for the Right Person
DaaS takes the drive to enhance accessibility and collabora-
tion one step further by providing data that meets the needs 
of specific people, processes and applications. These cloud 
services can be used to abstract raw data from a PLM plat-
form’s sources and apply governance principles and provide 
targeted data to individual users.

Abstraction is done at the syntactic and the semantic level. 
Syntactic abstraction normalizes data representation and 
hides complexities of how to access individual data sources. 
Semantic abstraction renders information in a normalized, 
source-independent model that provides a reliable founda-

legacy applications. As a result, businesses require an effec-
tive means of facilitating data access and integration among 
heterogeneous software systems. This poses a significant 
problem because these systems represent a large portion of 
the software tools deployed today. 

This is where data services, or data-as-a-service (DaaS), 
come into play. These web services consist of collections of 
small, independent, loosely coupled functions that automate 
the work of locating heterogeneously stored data, providing 
developers and data analysts with simple programmatic tools 
to find, extract and share data. 

In an application, data services act as a middleware, 
locating and delivering information that the application 
requests. The inherent nature of these services makes in-
formation more accessible and comprehensible to a broad 
assortment of applications.

For example, in the modeling and simulation domain, PLM 
software providers must deal with a plethora of tools—their 
own, third parties’ and client-built custom modeling tools. 

“Unfortunately, most companies have limited to no gov-
ernance to drive the consistency needed to feed this data into 
the PLM applications,” says Loren Welch, director of design 
and manufacturing strategy at Autodesk. “To solve this prob-

Fig. 2: Software-as-a-service enables the exchange  
of data among all applications in the cloud ecosystem 
using a semantically and syntactically neutral language 
common to all cloud-native software. Image courtesy  
of Autodesk.
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derstand that a component is a configuration or variant of 
another component, but someone consuming a data service 
of a company’s item catalog does not care about this detail. 
DaaS can simplify these details and remove complex authori-
zation chains—who has access to what and when—to make it 
easier to see the data allowed for publication.”

True Nature of PLM in the Cloud
What qualifications determine whether a PLM application 
is cloud based? If you take an on-premises application and 
transplant it to the cloud, does that fit the bill? There is no 
industry consensus on this question. 

Some companies take a broad view. 
“SaaS PLM in the cloud can be either native-cloud ap-

plications or on-premises applications moved to the cloud,” 
says Justin DiNunzio, marketing manager at Siemens Digital 
Industries Software. “I view SaaS as a licensing model, while 
PLM in the cloud can be viewed through the lens of ‘oper-
ated by the PLM vendor’ or ‘operated by the end-user orga-
nization.’”

Others, however, take a narrower view. 
“On-prem applications that have simply been transplanted 

to the cloud are just that: single-user or single-department 
software running on someone else’s rented compute, stor-
age and network infrastructure,” says Dueck. “Cloud-native 
applications, on the other hand, are built from inception to 
leverage the value that comes from near-universal log-in, 
authentication and collaboration capabilities, the benefits 
that come from near-infinite computing power and storage at 
one’s fingertips, when needed.”

Despite these differing perspectives, all agree that the 
cloud has the potential to deliver an impressive array of 
benefits to PLM deployments and digital thread/twin 
implementations.  DEDE

Tom Kevan is a freelance writer/editor specializing in engineering 
and communications technology. Contact him via de-editors@
digitaleng.news.

tion for solutions to be built independent of the specific data 
sources in a particular deployment target.

Software developers can use this feature of DaaS to en-
hance and customize SaaS applications.

“DaaS abstractions facilitate rapid creation and the evo-
lution of SaaS-based solutions that cater to the many roles 
involved in the product lifecycle without affecting the under-
lying standardized offerings,” says Dave Duncan, vice presi-
dent of product management at PTC. “DaaS can also serve 
custom applications, enabling an ecosystem of SaaS solution 
builders with expertise in a specific facet of the product life 
cycle to create a spectrum of solutions based on the standard-
ized model offered by DaaS.”

Abstraction can also play an important part in Big Data 
strategies because it can make sense of massive collections of 
structured, semi-structured and unstructured data stored in 
various sources.

“Data becomes most useful—has the greatest potential to 
yield valuable information and actionable insights—when it’s 
in its purest, most granular, unlocked form,” says Autodesk’s 
Dueck. “This enables it to be ingested, analyzed, added to and 
leveraged by the broadest spectrum of tools and processes. 

“The idea of creating a common data model in the cloud 
means that files are broken down into discrete data ele-
ments,” Dueck adds. “Then that data, as well as insights de-
rived from it using cloud-based AI, is provided to the people 
and functions that become more efficient when they have 
that information.”

To better understand the concept, imagine an engineer 
has designed an assembly that includes four nuts and four 
bolts. The design specifies the geometry, material, mating 
conditions and load requirements of the hardware.

Individual details about that hardware must be available 
for consideration by multiple functions across the organiza-
tion. Not everyone, however, wants to know the same things 
about the nuts and bolts.

For example, procurement wants to know part numbers, 
quantities and material. Manufacturing needs to know exact 
details about the parts, such as clearances for assembly tools, 
dimensions and torque specifications to tool up and assemble 
the product correctly. Shipping needs to know the weight of 
the final product to determine shipping costs. 

DaaS-enabled cloud-based systems understand who needs 
what and when, so that they can deliver the data—and only 
the information that’s relevant—to the function or user mak-
ing the request. Further, the web service ensures that the data 
is extracted from the current, live design and is delivered to 
authorized recipients upon request.

“Many domain-specific tools, like PLM and other engi-
neering-centric tools, have highly specialized data models 
that delineate the nuances of a data set,” says Jonathan Scott, 
chief architect at Razorleaf. “For example, PLM might un-
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As AM gains traction for full-scale production use cases, 
the technology is evolving to conquer another new frontier: 
The production of micro-scale parts that were previously out 
of reach with conventional 3D printing technologies. 

Demand for micro-scale parts is booming as products gain 
complexity and decrease in size to accommodate a smaller 
footprint. In the health care sector, for example, there is evi-
dence of more miniaturized drug delivery devices, wearables 
on a chip and hearing aids. At the same time, the myriad 
chips, arrays and sensors that power electronics devices, 
defense equipment and a new generation of semi- and fully-

Propelled by materials advances, innovative tech-
niques and performance improvements, additive 
manufacturing (AM) has come a long way since the 

days of experimentation for prototyping or consumer hobby-
ist applications. 

As products gain complexity and shrink in size, AM is advancing  
to accommodate production of micron-level parts.

3D Printing Mingles  
With Micro

BY BETH STACKPOLE

autonomous vehicles are also rapidly contracting as they gain 
sophistication and empower innovative use cases.

“There’s a whole trend around making things smaller and 
it’s happening across a lot of different industries,” says John 
Kawola, CEO of Boston Micro Fabrication (BMF), a maker 
of micro-precision 3D printers that uses projection micro 
stereolithography (PµSL) technology. 

“As things get smaller, it gets harder to make parts con-
ventionally with molds or machining and, in some cases, it’s a 
constraint. Companies aiming to make something like a sen-
sor or camera smaller run up against the fact that the mold-
ing costs to make the part are 10 times more expensive than 
if they made the part larger.” 

Micro 3D printing, currently dominated by only a hand-
ful of players, is attempting to serve this portion of the mar-
ket, which has been out of reach for many of the traditional 
3D printing technologies, including laser sintering, fused 
deposition modeling (FDM) and stereolithography (SLA), 
according to Kawola.

Avi Cohen, executive vice president of global sales at Fab-
rica Group, now part of Nano Dimension, makes the case 
that micro-scale 3D printing represents a major pivot point 
in the 3D printing industry, which has evolved and matured 
at a fairly slow clip over the last few decades. 

“I’ve been involved in 3D printing since the late ’90s and it 
always trends towards printing bigger—no one ever said how 
small can we get,” Cohen says. “But there’s a wind of change 
in the industry in the way things are becoming smaller today. 

The P150 is BMF’s entry-level micro-precision 3D 
printing system, sporting a lower price point and print 
resolutions down to 25μm. Image courtesy of Boston 
Micro Fabrication (BMF).
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“These are tiny little parts so cost is much more driven by 
setup times and tooling costs,” he explains. “The break-even 
tooling cost is much higher on micro parts so the [traditional 
3D printing] math changes. Now this medium might make 
sense for 10,000 or even 100,000 production parts.”

Beyond the economics driving micro-scale printer pur-
chase decisions, there is also the cost factor of how to price 
parts produced with these technologies, particularly for 
service bureaus. Given that parts weighing less than 1 gram 
require very small amounts of material, production costs 
keyed to material usage won’t adequately reflect the labor 
and design effort that went into creating and 3D printing a 
micro-scale part, says Cohen. 

“The pricing of micro parts is still unclear,” Cohen says. 
“The medium is faster and cheaper than the alternative, but 
time will tell how much the market is willing to pay.”

Micro-Scale 3D Printers Emerge
As of now, the micro-scale 3D printer market is pretty na-
scent with only a handful of players, with many still operat-
ing in early development or start-up mode. In addition to 
BMF and Fabrica Group, NanoScribe offers the Quantum 
X based on laser lithography and a two-photon polymeriza-
tion (2PP) and aimed at rapid prototyping and wafer-scale 
batch production of 3D microparts in biomedical devices, 
micro-electromechanical systems (MEMS), microfluidics 
and other use cases. 

3D Micro Print GmbH, a cooperation between EOS 
GmbH and 3D-MicroMac AG, offers a platform based on 
micro laser sintering technology, which combines the ad-

This industry has seen incremental change with printers oper-
ating a few seconds faster or enabling you to build something 
5 millimeters longer. With this technology, anything as small 
as you can imagine is printable. That is what’s changing.”

Economics of Micro-scale AM
There are many reasons why the economics of micro-scale 
AM is sound for specific types of applications. Consider the 
relatively small and simple plastic toy parts typically associ-
ated with consumer-grade 3D printers. For companies look-
ing to make comparable parts at scale, building a mold would 
be relatively cost-effective, making traditional injection 
molding an optimal choice for a manufacturing approach. 

Yet the dynamic completely changes if the small part is a 
complicated electrical connector with tolerances of plus or 
minus 10 microns. In that example, the expense for produc-
ing a mold for such a part would be an exponential leap, po-
tentially costing upward of $500,000, given the need for tight 
precision and accuracy. 

“What’s proven to be true over the last 10 years is that 3D 
printing makes sense for parts with relatively low volumes of 
production,” Kawola explains. “If you’re printing 1 million 
Happy Meal toys, you’re going to create a mold because the 
math [for 3D printing] doesn’t work. But if you’re making 
10 or 500 or 1,000 parts, 3D printing make more sense than 
injection molding.”

Now consider micro-scale levels where the math becomes 
even more compelling, Kawola contends. Material costs don’t 
factor into the decision as much because with parts of this size, 
the quantities of materials used are so small, comparatively. 

Nanofabrica enables 3D printing of parts of sub-micron 
accuracy and high surface finish. Image courtesy of Nano 
Dimension’s Fabrica Group.
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• Fabrica Group: Nano-Fabrica.com

• NanoScribe: NanoScribe.com 

• 3D Micro Print: 3DMicroPrint.com 
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able for millimeter-wave applications like antennas and other 
electronics components.

As AM capabilities grow in sophistication and scale, 
industry players say it’s important for engineering and de-
velopment organizations to realize maturity and progress 
is not just about getting bigger and better, but the ability 
to go small. 

“Companies are designing big parts, but they don’t 
know how to do small,” Cohen says. “The market needs to 
be micro-manufacturing aware … because much of these 
innovations couldn’t happen with traditional means of 
manufacturing.”   DEDE

Beth Stackpole is a contributing editor to DE. You can reach her at 
beth@digitaleng.news.

vantages of AM and micro machining.
Fabrica Group, acquired in April this year by Nano 

Dimension, a company involved in printed electronics, is 
another one of those upstarts. Its Tera 250, now renamed 
the Fabrica 2.0, is based on a digital light processor (DLP) 
engine and is already being used to deliver micro-level 
resolution for medical device, micro-optics, semiconductor, 
micro-electronics, MEMS, micro fluidics and life sciences 
applications, including casings for micro-electronics, micro 
valves, micro syringes and an array  of other surgical devices.

The key to Fabrica 2.0 is its design that combines DLP 
with semiconductor lithography and advanced optics to 
achieve repeatable micron-levels resolution. This approach 
ensures the printer can reach a resolution of 1 micron over a 
large build volume of 50x50x100 mm. This means it can print 
one large, precise part or fit many micro-scale parts together 
on a single build. The Fabrica 2.0’s smart, adaptive optical 
system operates in a closed-loop fashion, so the machine is 
continually monitoring itself and the print and adjusting to 
ensure small, highly detailed and accurate parts, Cohen says. 

Along with the specialized optical system, the Fabrica 2.0 
achieves a high level of stability and repeatability via its ro-
bust construction, which includes a metal chassis and granite 
table to ensure rigidity and accuracy. There are also servo 
controls to promote precision. 

“There is no movement within the system—no freedom 
or ability for tolerances to expand in heat or shrink in cold,” 
Cohen says. “Everything stays solid.”

As for materials, the Fabrica 2.0 uses Precision N-800, 
an ABS-like material that combines strength and flexibility 
along with the Performance N-900, which leverages ceramic 
materials for 1 micron resolution.

BMF recently added the microArch S230 to its line, its 
most advanced, highest resolution model in its micro-scale 
3D printer family. The microArch S230 is built on BMF’s 
PµSL technology, which allows for rapid photopolymeriza-
tion of an entire layer of liquid polymer using a flash of UV 
light at micro-scale resolution. 

Compared to previous BMF models in the 2μm se-
ries, the microArch S230 supports a larger build volume 
(50x50x50 mm) and prints up to five times faster. The 
printer also features automated laser calibration and con-
trolled processing technology to aid in the production of 
highly precise 3D printed objects. 

“You can’t get to 10-micron accuracy if you’re not con-
trolling the movement of the vat [of resin], and most other 
technologies don’t control to that level,” Kawola claims.

BMF offers various materials for use with the print-
ers, including an additional three: AL [Alumina] Ceramic, 
a ceramic resin meant for applications like tooling, casing, 
housing and medical devices; HT 200, a high-strength resin 
designed for end-use in electrical connectors and electrical 
components; and magnesium titanate (MT) ceramic, suit-

The Fabrica 2.0 combines semiconductor lithography 
and advanced optics with 3D printing for micro-level 
resolution. Image courtesy of Nano Dimension’s Fabrica 
Group.
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T oday, the increasing mutual 
dependency of Design and 
Simulation for new products 

urges the need for closer collabo-
ration between Design and Simu-
lation, commonly known and per-
formed as independent functions. 

CAE and CAD engineers work-
ing closer is essential to identify 
and address design challenges in 
products. However, the lack of 
common communication means, 
the difference in level of expertise 
among the users, and the differing 
software tools employed, create 
obstacles in integrating Design 
and Simulation and in establishing     
effective ways of cross-function 
and department collaboration.

Responding to the challenge, 
BETA CAE Systems brings forth 
DEEN, a desktop application for 
reviewing databases with CAE 
results and for comparing alternative 
CAD models. DEEN aims to bring 
engineers of Design and   Simulation 
closer and accelerate product design-
simulate-adapt cycles. 

Redefine information exchange
between Design and Simulation.
DEEN creates a window through 
which CAD engineers can gaze through 
the CAE world in an effortless way. It 
offers, in a friendly and intuitive envi-
ronment, a common platform for both 
Design and Simulation engineers to 
review designs and simulation results. It 
includes all the necessary tools to facili-

tate the exchange of feedback without 
hustling with complicated and puzzling 
interfaces and without having to reside 
to lesser solutions such as, presenta-
tions and simple text documents.

Accelerate product design-simulate-
adapt cycles
DEEN comes to align, streamline, 
and accelerate both concurrent and 
asynchronous exchange of feedback 
between Design and Simulation. This 
closer collaboration can fast-track itera-
tions of product design-simulate-adapt 
cycles and eventually accelerate the 
evolution of new ideas and products.

Employ all the right tools for concur-
rent and asynchronous collaboration
With DEEN engineers will work di-
rectly on the 3D model marking areas 

on it, adding comments, creating 
to-do lists, and comparing different 
design alternatives. It brings a way 
for CAD and CAE engineers to par-
ticipate in common sessions, specially 
designed to work also with minimum 
network bandwidth conditions, each 
with their own tool examining and 
discussing live on a design. Integrat-
ing the communication capabilities 
of NEERE, engineers will join with 
their colleagues their models’ high 
rendering virtual reality world and 
view their designs perform under 
simulated conditions.

DEEN assists in overcoming the 
known difficulties in the efficient col-
laboration between design and simula-
tion, and its deployment turns this col-
laboration from a challenge to a valuable 
cornerstone in product design processes.

DEEN - The common communication 
ground for design and simulation

ENGINEERING TECHNOLOGY LEADER ||| BETA CAE SYSTEMS

BETA CAE Systems International AG
Platz 4 

CH-6039 Root D4 
Switzerland

www.beta-cae.com
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How CoLab is Modernizing Collaboration 
for Mechanical Engineering Teams

CoLab Software
 251 E White Hills Rd, St. John’s, NL, Canada A1A 5N8 

hello@colabsoftware.com 

www.colabsoftware.com

E very design engineering team 
right now is navigating a world 
where product development 

is more complex, collaborative, and 
multidisciplinary than ever before. 
Products are increasingly more tech-
nically sophisticated, but the tools and 
processes for collaborating on design 
have not kept pace with the evolu-
tion of product development. Today’s 
teams are faced with the growing 
challenge of trying to modernize their 
collaborative methods so that product 
decisions are made with the best in-
formation available, while taking into 
account a wide range of stakeholders 
and expertise. Yet, for the teams who 
tackle this challenge head-on, there’s 
also an enormous opportunity to cre-

ate more innovative products—faster 
and more economically.

CoLab Software was founded in 
2017 to help teams accelerate the pace 
of engineering innovation by creat-
ing better tools for collaborating on 
mechanical design. CoLab’s web-based 
platform makes it easy to securely 
share and review CAD with anyone, 
while dramatically reducing the manual 
administrative work needed to do so. 
Feedback happens right on the design 
file so there’s always full mechanical 
context, and it’s all tracked for you—
automatically creating a history of 
critical design conversations that aren’t 
captured by CAD or PLM systems. In-
stead of the clutter and chaos of generic 
tools like emails, PDFs, and slideshows, 

CoLab brings design review and col-
laboration processes together into a 
central hub.

Before CoLab, customers reported 
slow review cycles, confusion around 
files and feedback, and challenges col-
laborating with stakeholders. After 
implementing CoLab, reviews are 2x 
faster and teams receive input from 
key people earlier and more often—so 
everyone is on the same page and mis-
takes are caught earlier in the design 
process. Today CoLab is trusted by 
Fortune 500 companies like Johnson 
Controls and Hyundai Mobis, who 
use the platform to accelerate design 
cycles by 51%, drive continuous im-
provement, and reduce product costs 
and changes.

ENGINEERING TECHNOLOGY LEADER ||| COLAB SOFTWARE
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COMSOL, Inc.
100 District Avenue, Burlington, MA 01803

www.comsol.com

Multiphysics simulation brings 
new opportunities to product 
design. With the COMSOL 

Multiphysics® software, companies are 
driving innovation in many technolo-
gies like vehicle electrification, renew-
able energy, medtech, electronics, 
power grids, and process engineering. 

Simulation-driven workflows are 
well established. Yet, simulating tools 
tend to appeal to groups of experts 
within R&D teams that have both 
the theoretical knowledge and soft-
ware expertise for developing such 
sophisticated models. By including 
the Application Builder and Model 
Manager in its simulation platform, 
COMSOL has redefined who is able to 
participate in simulation within product 
design to include those who produce 
detailed CAD files used in manufac-
turing, those actually driving these 
manufacturing processes, and even their 
customers. 

The Application Builder allows for the 
creation of specialized applications (apps) 
built on top of multiphysics models, 
which let engineers access specific 
inputs and outputs in the simulation. 
These can both simplify the running of 
simulations, while expanding upon the 
information provided by the underlying 
models, through being designed in ways 
that focus simulations towards specific 
engineering uses. More stakeholders use 

their own specialized experience, knowl-
edge, and innovative ideas to participate 
in the simulation work and inform design 
decisions. Apps can be distributed 
to anyone the app designer chooses 
as compiled executable files, using 
COMSOL Compiler™, or through an 
app-management tool called COMSOL 
Server™.

The Model Manager further en-
hances collaboration across teams 
by allowing version-controlled 
work to be performed by multiple 
engineers on individual models or 
apps, among other features. Introduced 

in COMSOL Multiphysics® version 
6.0, it also provides a platform that cen-
trally organizes model, app, and other 
external files to facilitate collaboration.

Multiphysics simulation has 
changed product design for the bet-
ter. Simulation data management and 
simulation applications make it even 
more powerful. 

COMSOL, COMSOL Multiphysics, 
COMSOL Compiler, and COMSOL Server 
are trademarks or registered trademarks of 
COMSOL AB.

Multiphysics Simulation Drives Innovation

Design of electrical motor for EVs in COMSOL Multiphysics®.

Product Design Gets a Boost from Collaboration in Model and Simulation Development 
Across Enterprises
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Remove Silos, Rethink Designs & Accelerate 
Your Work on One Platform

Over the last few decades, 
products overall have greatly 
advanced in terms of quality. 

While this is a positive trend, it puts 
more pressure on design engineering 
teams to further improve quality while 
being more efficient, cost-effective and 
timely. Addressing these challenges will 
not happen by incrementally improving 
design tools; focus now needs to be on 
governance and collaboration, on teams 
working together in parallel rather than 
sequentially. Eliminating physical test-
ing is also crucial in reducing cost and 
improving efficiency.

Dassault Systèmes’ approach is 
more than just simulation-driven and 
bringing tools together; it is also about 
bringing people together on a collabor-

ative platform, enabling them to share 
and work together no matter where 
they are. The 3DEXPERIENCE plat-
form lets users expose their data and 
ideas globally to others rather than 
guarding it locally. Transforming a busi-
ness model requires combining tools, 
processes, people and IP, and the only 
way to do that is with a uniform busi-
ness and innovation platform approach 
that removes silos and allows people to 
work as a team so that they can share, 
capture and create knowledge.

Customers in multiple key industries 
are using the platform to rethink their 
designs and accelerate the work that they 
are doing. Dassault Systèmes is solely 
focused on the goal of helping these com-
panies solve the challenges inherent in 

a rapidly changing market. 
Dassault Systèmes is a scientific 

company, passionate about using state-
of-the-art science and engineering 
technology to help customers transform 
their design processes using virtual test-
ing. Employees collaborate on products 
based on science and engineering de-
veloped over the last several centuries 
in physics, mechanics, chemistry, geo-
mechanics – all fields that need to be 
integrated to help drive innovation. 

Numerous customer stories attest to 
the value of the Dassault Systèmes’ offer-
ings. The 3DEXPERIENCE platform 
provides the capabilities to improve col-
laborative work experiences and meet the 
product development challenges of today 
and the future.

ENGINEERING TECHNOLOGY LEADER ||| DASSAULT SYSTÈMES

Dassault Systèmes
1301 Atwood Ave 
Johnston RI 02919

simulia.mkt.feedback@3ds.com
www.3ds.com/how-to-buy/contact-sales

https://www.3ds.com/insights/customer-stories
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ESTECO Headquarters 
AREA Science Park, Padriciano 99, 34149 TRIESTE (ITALY)

www,engineering.esteco.com

Product design development 
complexity has been increasing 
steadily for several years, along 

with the technology to support it. 
The use of smart algorithms, AI and 
machine learning help a great deal in 
simplifying the orchestration of prod-
uct life-cycles while automations assist 
engineers in focusing on what matters, 
avoiding menial tasks.

In support of simulation-driven 
design, ESTECO keeps evolving its 
VOLTA SPDM platform to guide 
the management of simulation data 
configurations, secure and stream-
line information and facilitate col-
laboration with global access for 
teams distributed in different geo-
graphical areas. 

Always on the lookout for better 
ways to provide traceability and enable 
informed decision making for product 
design optimization, ESTECO has 
recently addressed a new challenge. 

Organizing the digital infrastruc-
ture that enables model integration 
and interconnectivity across depart-
ments has proved to be crucial in sim-
ulation orchestration. Without a rep-
resentation of the flow of activities and 
data in place, decision makers struggle 
to access the key product design met-
rics.This might result in a scenario 
where lack of visibility and traceability 
exponentially increases the time spent 

looking for the right data.
That’s why ESTECO has embed-

ded Business Process Management 
technology into VOLTA. The new 
BPM framework provides the formal-
ization and automation of the design 
product development, maximizing the 
enterprise-wide flow of engineering 
data. Companies can expect to increase 
process visibility, align interaction be-
tween management, engineering and 
simulation departments and speed up 
product development.

With a BPMN graphical represen-
tation and process automation capaci-
ties, engineers have real-time process 
visibility. The BPM capabilities allow 
to break down silos across depart-
ments, capture information and drive 

optimal decision making. The day-
to-day activities in simulation-driven 
product development are mapped, 
evaluated and broken into human and 
simulation service tasks. 

Everyone involved in the process 
understands the context of their tasks 
and gets a cross-domain view of the 
entire process, making it easier to 
spot inefficiencies and implement im-
provements. 

BPM empowers SPDM technology 
- ensuring full traceability and repeat-
able use of engineering data and best 
practices across all stages of the engi-
neering design cycle. 

For more information please watch 
our video.

People, processes and technology 
orchestration in one platform
ESTECO VOLTA moves to the next level by introducing a business process 
management layer on top of the Simulation Product and Data Management, 
and Design Optimization capabilities. 

https://vimeo.com/604660854
https://vimeo.com/604660854
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Nexa3D
Ventura, CA

https://nexa3d.com/

Product designers face high 
expectations today like never 
before. Consumers demand 

personalization, quality, and avail-
ability. Online marketplaces that 
cater to these demands have only 
heightened this trend. Designers 
have to hit the mark every time, 
with success or failure immediately 
amplified through social media.

Against this backdrop, the tra-
ditional nature of the workplace is 
evolving into a fluid hybrid of work 
spaces and calendars. That added 
flexibility requires rethinking how 

people work, and in particular how 
product design flows need to adapt.

What these changes bring into 
focus is a critical need for orchestrat-
ing activities and schedules among 
design teams. To minimize friction, 
Nexa3D focuses on delivering ultra-
fast technology to bring digital designs 
to life in hours, even minutes, to keep 
the design process moving forward at 
pace. Designers can collaboratively 
investigate a larger number of designs 
without impacting schedule.

Recently, Nexa3D partnered with 
WeMed and Henkel to develop and 
manufacture the world’s first 3D 
printed connected stethoscope. The 
SKOP is a product borne of and for 
the COVID-19 crisis to provide 
critical remote medical consultation 
for patients. WeMed was able to 
execute multiple rapid design cycles 
and begin production at scale in part 
due to the superior speed of the 3D 
printers and the flexibility of the 
Nexa3D open materials network to 
identify the best end-use material.

Nexa3D was founded on the 
premise of making radically faster 
additive manufacturing tools. This 
aim was first directed at manufacturing 

end-use parts at 20X the productivity, 
but it became apparent that profes-
sional desktop users could also benefit 

from superior productivity. The result 
is Nexa3D’s newest 3D printer: the 
XiP. It has been designed with the 
professional end user in mind for 
consistent, reliable, and safe opera-
tion suitable for an office or home 
environment.

By adopting ultrafast additive 
technologies, designers can overcome 
their time and space challenges to de-
liver products users love.

~  Michael Currie, Vice President, 
General Manager Desktop Business Unit, 
Nexa3D

A New Workflow: Ultrafast Design 
at the Desktop

ENGINEERING TECHNOLOGY LEADER ||| NEXA3D

Design engineering teams face tight deadlines and high demands. A digitized, 
ultrafast workflow can maximize productivity and exceed quality expectations. 
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OpentexTM

Contact: connectivitysales@opentext.com

www.opentext.com/ETX

Remote work is no longer a 
choice for many workers, and 
user demand for remote work 

options have accelerated dramati-
cally as organizations faced abrupt 
disruptions during the COVID-19 
pandemic. 

Organizations are under constant 
pressure to improve workflows, re-
duce cost and deliver products faster 
than ever. Using remote access and 
centralized engineering IT infrastruc-
ture organizations can make big leaps 
forward in accelerating time-to-mar-
ket and at the same time benefits from 
strong cost reductions. Engineers 
need fast and responsive remote ac-
cess so they can operate their complex 
graphical product design solutions 
remotely. Key to an engineering cen-
tralization effort is that Engineers are 
happy with performance, reliability, 
and collaboration. 

OpenText™ Exceed™ TurboX pro-
vides fast and secure remote access to 
help employees perform critical tasks to 
keep businesses operating at optimum 
levels. Exceed TurboX allows users to 
access graphically demanding software 
solutions, where responsiveness and 
session resilience are key, with nothing 
more than a laptop and a browser.

Designed to accelerate productivity, 
increase security, and foster collabora-
tion, Exceed TurboX offers signifi-
cantly better performance compared to 
alternative solutions.

“So far, based on testing and 
feedback, we’ve seen up to a 30% 
improvement in production and 
productivity on certain projects, due 
to the performance and stability of 
OpenText Exceed TurboX.” 

Rabih Mneimneh IT Manager, Global 
Virtualization and Remote Computing 
Advanced Micro Devices

Whether in the cloud or in a data-
center, UNIX, Linux, and Windows 
applications can be securely deployed 
to users regardless of location or end-

point resources. Each application and 
desktop instance runs on centralized 
servers allowing users to connect, dis-
connect and reconnect to the active 
session through a simple browser at 
any time, from anywhere, even from a 
different device.

All installations, updates and access 
rights are controlled and monitored 
through an administrative portal, 
significantly reducing hardware, IT 
costs and complexity while providing 
ultimate control and security of appli-
cations and data. 

Turbocharge your Remote Access 
with OpenText™ Exceed™ TurboX
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Sustainable industrial innovation with Simcenter  

Siemens Digital Industries Software
5800 Granite Parkway Suite 600

Plano, TX 75024 | +1 (972) 987 3000

www.siemens.com/simcenter

Pace of innovation is accelerating: it took 100 years 
from the first passenger vehicle prototypes to global 
mass-market adoption; 50 years from the first com-

puter prototypes to global adoption; 25 years from the 
first commercial smartphone to a massive spread of com-
munication technology; and 10-15 years for developing 
and commercializing vaccines but with Covid-19, multiple 
vaccines were produced in about a year. 

What about your next challenge? To be a key player 
in the market, you have no choice but to innovate quickly 
or risk that your products get replaced by less expensive, 
more reliable and eco-friendly alternatives from your 
competitors.

Stay ahead of the curve by focusing on:

Model the complexity: Only a fully integrated multi-
discipline and multiphysics approach enables accurate 
prediction and real-life performance evaluation. By 
capturing all aspects of airplane design, Bye Aerospace 
developed an all-electric composite airplane with 66% 
fewer engineering staff.

Explore the possibilities: Gain new insights into be-
havior of your design and optimize it. By evaluating 

hundreds of designs, B&B-AGEMA, a provider of 
engineering services for power plant engineering and 
turbomachinery design, realized cooling improvements 
of 200-300% through the Nekomimi design resulting 
in a more efficient gas turbine. 

Go faster: Leverage your work through smart technol-
ogy such as CAD-embedded simulation, reduced-order 
models that help you make faster decisions and AI to 
speed up processes. That’s how Cox Marine, a British 
engineering company developing marine diesel out-
board engines, reduced product development time by 
50-80%. 

Stay integrated: Connect relevant activities in your 
development process to ensure the right person can ac-
cess the right information at the right time. By using 
Simcenter,  American Axle & Manufacturing, a tier-one 
automotive supplier, drastically reduced warranty costs. 

At Siemens we fully align our investment priorities for 
Simcenter enabling technology with these areas to help 
you accelerate innovation and engineer a better tomorrow.

https://www.plm.automation.siemens.com/global/en/products/simcenter/
https://www.plm.automation.siemens.com/global/en/our-story/customers/bye-aerospace/78928/
https://www.plm.automation.siemens.com/global/en/our-story/customers/bb-agema-simcenter/71065/
https://www.plm.automation.siemens.com/global/en/our-story/customers/cox-marine-simcenter/83939/
https://www.plm.automation.siemens.com/global/en/our-story/customers/american-axle-and-manufacturing/73745/
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It's time to simulate early, more,  
and—especially—now.

Engineers have been constrained 
by traditional desktop CAE 
tools for such a long time and 

to such an extent that the accessibil-
ity and wide adoption of simulation 
completely stalled compared to the 
ubiquitous use of CAD software. The 
adoption of modern engineering sim-
ulation tools in the cloud is critical 
because of the accessibility they offer. 
They are intrinsically collaborative, 
fairly priced, and empower engineer-
ing teams to quickly assess product 
performance and accelerate design it-
erations by leveraging the practically 
limitless computational power of the 
cloud.  

SimScale is making the wide adop-
tion of engineering simulation tools 
possible by providing a cloud-native ap-
proach. When CAE simulation tools are 
born in the cloud, they are inherently 
scalable, fast, integrated, proactive, easy 
to use, and cost-effective. The SimScale 
platform handles structural, thermal, and 
fluid flow analysis with high-fidelity: 
Engineering teams don’t have to sim-
plify their models because of licensing, 
hardware, and time constraints. With 
SimScale they can simulate early and 
reduce the need for physical prototyp-
ing and costly late-stage design changes. 
When simulation is technically and eco-
nomically accessible, introducing digital 
prototyping as a standard engineering 
method becomes a reality that allows 
engineering teams to make design deci-

sions quickly and with confidence.
With a simple log-in on a web 

browser, they can burst to the cloud, 
as needed. Engineers can learn the 
tools quickly thanks to a modern user 
experience and live support and can 
simulate 24/7 from anywhere, without 
breaking the bank. They benefit from 
all of the technological advances and 
economics of the cloud, empower-
ing their entire organization to drive 
change through digital design insights 
and accelerate the fruition of new 

technologies. For example, Hazle-
ton Pumps accelerated turn-around 
time by a factor of 100 maintaining 
accuracy at 1%.  A cloud-native ap-
proach to CAE results in engineering 
simulation that is accessible at every 
design stage, throughout the entire 
R&D cycle, and across an entire orga-
nization. In other words, engineering 
teams can simulate early, more, and 
-especially- now. 

~ Valerio Marra PhD, Vice President 
of Marketing, SimScale

SimScale
Munich, Germany 
Boston, MA, USA 

www.simscale.com

Adopting cloud-native engineering simulation is necessary to rapidly recover the lost 
competitive advantage and product innovation created by the technical and economical 
inaccessibility of traditional desktop CAE tools. Broad access to simulation: it’s a matter 
of competitive edge for engineering teams. SimScale is making it happen —now.

Example of the design optimization of an industrial compressor resulting in an efficiency increase of 9%. As a cloud-
native engineering simulation platform, SimScale provides an end-to-end workflow from the initial setup to determine 
a baseline design, to 10s of simulations to generate performance curves and 100s of iterations needed to find an 
optimal design. SimScale is accessible from the web via a modern GUI or a programmatic cloud API depending on the 
design stage and the desired degree of automation.
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HPC Everywhere. Reduce your 
simulation runtime from days to hours 
CAE simulation engineers are 

facing increased pressure to 
perform higher fidelity simu-

lations, using additional physics, for 
faster decision making in an ever-
shrinking design cycle. These trends 
have increased the interest in adopt-
ing High Performance Computing 
(HPC) to help reduce the simulation 
run time and enable more complex 
simulations to be performed. 

The need for HPC is widely recog-
nized but clients often find attempt-
ing to build, manage, and support a 
HPC simulation platform on clusters 
or cloud a daunting task. Clients find 
themselves needing to be experts in 
HPC and cloud plus getting their 
CAE simulation software working 
and optimized in these environments. 
Often general purpose HPC clusters 
and cloud environments are difficult to 
use, hard to update and maintain, and 
end up being a burden for the engi-
neer to depend on as a reliable tool in 
completing their CAE simulations.

TotalCAE has been at the fore-
front of helping clients such as BD, 
Zimmer Biomet, Lucid Motors, 
Owens-Illinois and JSP adopt HPC 
with TotalCAE turnkey managed 
HPC cluster appliances for CAE and 
on-demand cloud. 

TotalCAE helps clients overcome 
obstacles to HPC with a three-
pronged approach:

1. Simplify HPC submission for 
hundreds of engineering solvers in a 
few clicks with the easy to use Total-
CAE web portal.

2. Fully managing the HPC 
cluster and cloud remotely; alleviat-
ing concerns regarding maintaining, 
managing, and updating the solution.

3. 1 hour global response email 
support and three ring pickup phone 
support to keep engineers working 

productively with one number to call 
for all issues.  

TotalCAE managed HPC has 
helped clients create innovative, 
world-changing products with 
shorter product development time-
lines.  This not only allows clients 
to see a larger return on their CAE 
simulation software investment, but 
gives clients time to focus on engi-
neering, not IT.  Contact TotalCAE 
to see how your CAE simulation can 
be next level.

Reduce your 
simulation runtime 
from days to hours.

HPC Everywhere

TotalCAE
contact: info@totalcae.com

www.totalcae.com
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Since its inception, AM prom-
ised to unlock design freedom 
for engineers. When AM 

reached the mission-critical metal 
parts market, it was quickly accompa-
nied by a concept called “Design for 
Additive Manufacturing” or DfAM. 
However, a more accurate term 
would be “Design Restricted by Ad-
ditive Manufacturing.”

DfAM limits engineers to the 
capabilities of conventional AM, only 
allowing for certain geometries, or 
adding supports to parts that must 
later be removed. These restrictions 
make conventional AM a poor solution 
to many of the world’s most complex 
engineering challenges.

Velo3D fulfills the original promise 
of AM by providing a complete end-
to-end metal 3D printing solution for 
mission-critical parts used for space 
exploration, to enhance transporta-
tion efficiency, and to produce cleaner 
energy. Velo3D helps innovators build 
the complex parts they need without 
compromising design or quality.

Advantages include:

Rapid Production
Responsiveness to demand allows 
the rapid production of new radical 
and complex designs, without hav-

ing to iterate on manufacturability. 
Our solution has the intelligence 
required to adapt manufacturing 
processes to the challenges posed by 
specific parts.

Repeatability
Velo3D’s revolutionary single print file 
approach enables a part to be printed 
on any Velo3D printer anywhere in 
the world. Existing designs can be de-
livered with the push of a button with-
out requiring redesign.

Speed to Market
SupportFreeTM capabilities reduce the 
requirements for post-processing sig-
nificantly, allowing shorter lead time 
for part production and faster time-to-

market. Removing constraints on what 
can be produced also reduces the down-
time associated with re-engineering, 
resulting in faster product development, 
and differentiated products that deliver 
higher performance at a lower cost than 
conventional AM.

Quality Assurance
The efficiency delivered by our end-
to-end solution allows for an optimi-
zation of the entire manufacturing 
process to reduce costs and maximize 
outputs.

Visit velo3d.com to learn how to 
revolutionize your manufacturing 
processes and solve your engineering 
challenges.

Additive Manufacturing (AM) – 
Without Compromise

ENGINEERING TECHNOLOGY LEADER ||| VELO3D

Velo3D
511 Division Street

Campbell, CA 95008
www.velo3d.com

The cross-section of an aeroderivative turbine compressor diffuser 
3D printed using a Velo3D Sapphire®. Part is shown in both its 
finished state and as printed.

http://velo3d.com
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Better, Faster Engineering Workstations
A s models get more complex and 

software continues to become op-
timized to leverage PC bandwidth, 

an organization’s PC hardware is often their 
biggest limiting factor. Software has always 
been easier to upgrade than hardware. Some 
firms are even forced to simplify their de-
signs/models to ensure they can be rendered 
on their current PC workstations. Unless a 
designer or engineer is able to model and 
render their true vision, their creativity will 
always be capped by the limitations of their 
PC. New/advanced hardware can poten-
tially open up innumerous possibilities for 
creative minds. 

Velocity Micro has nearly 25 years of 
experience building ultra-fast workstations 
optimized for CAD, CAM, and other design 
applications. We were actually founded by a 
kitchen cabinet designer who was unable to 
buy fast enough computers off the shelf and 
turned to building his own instead. It’s this 
experience that allows us to build the fast, 
stable, reliable workstation PCs that design 
firms need to realize their true vision. Un-
like many of our competitors, we’re not a 
gaming PC company – we’re a custom PC 
builder that specializes in performance.

In addition to our expertise in building 
extreme PCs, our sales staff uses a consulta-
tive process to get to know each customer, 
their pain points/challenges, and design a 
custom PC best suited for those specific 
needs. We know these applications and 
know the best hardware to recommend, 
making that level of consultation something 
that’s very valuable, but also very rare.

Our record, our history, and our legacy 
speak for themselves. We’re one of the origi-
nal and oldest boutique custom PC compa-
nies in the USA. Over our 25-year history, 
we’ve won 75+ awards from top tier industry 
publications and collected thousands of 
5-star reviews from satisfied customers. The 
speed and power boost you get from one of 
our custom configured workstations – and 

resulting increase in productivity – is well 
documented. We know the ins and outs of 
the industry and PC hardware like no one 
else does.

Industry Leading Performance
No one builds a faster PC than we do. 
Independent reviewers like those at PC 
Magazine and Digital Engineering can 
attest to that, as can performance com-
petitions like Intel’s Rig Challenge where 
we bested all boutique PC challengers 
by a significant margin. While some PC 
companies are either sending produc-
tion overseas and sourcing components 
as cheaply as possible to get costs low 
at the expense of quality and others are 
emphasizing lighting and paint jobs over 
performance, we remain steadfast in our 
goal – build the fastest, most reliable PCs 
possible. We do this by focusing on:

• Quality components – high quality, 
name brand parts simply run faster and last 
longer than their proprietary counterparts

• Meticulous build process – Each 
PC is hand wired by a single expert builder. 
We use no assembly lines. The end result is 

a cleaner look and better airflow for lower 
thermals and increased stability under load

• Software tuning – Our proprietary 
process of tuning and optimization gets 
every last drop of performance from the 
hardware, resulting in better benchmarks vs. 
equally configured systems and faster overall 
performance.

We’ve worked with hundreds of design 
firms over the years but a customer that 
especially stands out is one called McPher-
son Architecture. Their workflow consisted 
of Lumion, Revit, and Sketchup, and they 
wanted to be able to optimally use all of 
them on one workstation. That meant a 
single workstation running both Geforce 
and Quadro graphics, something that would 
create driver challenges and other issues for 
less experienced PC builders. Our team was 
up to the task, and delivered a workstation 
within budget that met the customer’s needs:

“We couldn’t be happier with the qual-
ity of the product both functionally and 
aesthetically, and we feel like we’ve found 
a computer vendor who is truly a part-
ner in our business.” ~ Mark McPherson, 
McPherson Architecture

Velocity Micro
804-419-0900

www.velocitymicro.com
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Transforming the Process of Simulation

Today’s manufacturing companies 
face a serious dilemma.  Their 
products are becoming increas-

ingly complex while their ability to 
add time or resources to the develop-
ment of these products is limited.  
The complexity of these products 
places a higher demand on simulation 
than ever before.  However, having 
enough skilled resources to handle 
this increased simulation workload is 
challenging due to the amount of time 
these high-valued analysts spend just 
making slides.  As much as 35% of an 
analysts time today is spent turning 
simulation results into 2D PowerPoint 
slides that represent most company’s 
CAE Report.

VCollab provides a solution that 

helps companies transform the process 
of simulation by freeing analysts to 
deliver more critical simulation and by 
increasing the impact that simulation 
results can provide in helping compa-
nies make critical design decisions.

With VCollab, 3D CAE Reports can 
be created automatically reducing the 
amount of time to create reports from 
days to minutes.  Additionally, instead of 
the static 2D PowerPoint reports used 
today, VCollab provides a full 3D model 
of the results that can be shared and in-
terrogated on the fly.  These 3D Digital 
reports not only free up critical analysts’ 
time but also provide results in a clear 
format that allows design engineers, as 
well as other stakeholders to quickly 
identify potential areas of concern. 

At GKN Automotive, simulation 
experts in the US and Mexico use 
VCollab to share simulation results 
with design engineers and other stake-
holders.  VCollab has allowed them 
to save substantial analysts time and 
has led to better and faster design 
decision-making.

With VCollab, 3D Digital CAE 
Reports can be created no matter what 
major CAE solver a company is using.  
Digital transformation of the simulation 
process beyond 2D manual processes to 
automated 3D reports is an essential for 
companies to remain competitive in to-
day’s complex product environment.

Click here to see sample 
“Digital CAE Report”

Visual Collaboration Technologies Inc
100 W. Big Beaver, #200

Troy, MI 48084
info@vcollab.com
www.vcollab.com

ENGINEERING TECHNOLOGY LEADER ||| VCOLLAB

http://apps.vcollab.com/fileshare/downloadsharedfile?file_ID=3ob9gkji7bbnj
http://apps.vcollab.com/fileshare/downloadsharedfile?file_ID=3ob9gkji7bbnj


42  DE | Technology for Optimal Engineering Design December 2021 /// DigitalEngineering247.com

DIGITAL THREAD ||| Industry 4.0

The harsh truth is that manufacturers and their supply chain 
partners must work hard to adapt to the new landscape. In 
all likelihood, the manufacturing business models and supply 

Manufacturers are in trouble. The COVID-19 pan-
demic has fractured supply chains, forced factory 
closings and taken a heavy toll on workforces the 

world over. As a result, manufacturers have been forced to 
re-evaluate their operating practices and software tools fun-
damentally (Fig. 1).

More organizations turn to digital twins and centralized workflows 
to address supply chain challenges. 

Industry 4.0 Responds  
to the Pandemic

BY TOM KEVAN

chains of tomorrow will look nothing like their predecessors.
One reaction to this upheaval is to harness the latest 

generation of Industry 4.0 practices and technologies. These 
tools promise to empower manufacturers to better manage 
production processes and the lifelines that support them.

“The worldwide crisis has significantly increased the 
velocity and appetite for change,” says Dave Vasko, director 
of advanced technology at Rockwell Automation. “Improve-
ments such as production flexibility and robust supply chain 
management have become business imperatives.”

Supply Chain Disruption
To understand why these 
fundamental changes are 
necessary, consider the extent 
to which the pandemic has 
thrown the current supply 
chain into disarray.

The fact is that the pan-
demic has torn the very fabric 
of today’s supply chains, ex-
posing labor limitations, over-
saturated dependence on ge-
ographies and failed operating 
mechanisms. These structural 
flaws manifest themselves in 
the form of shipping delays, 
restricted access to raw mate-
rials, erratic demand patterns 
and unreliable delivery and 
distribution of goods and ma-
terials. All these factors have 
created uncertainty as to how 
best to continue to design and 
deliver products.

Fig. 1: Manufacturers have begun to turn to Industry 4.0 technologies and 
methodologies to create business models resilient enough to future-proof 
manufacturing and supply chain operations. Image courtesy of Rockwell Automation.
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zation and contingency plans. This enables sourcing and 
manufacturing at multiple locations worldwide so that 
localized disruption can be mitigated. In other situations, 
it can mean bringing manufacturing in-house to maintain 
even greater control.

Greater Visibility Required
To achieve the level of agility and resilience needed, manu-
facturers must cultivate greater information visibility.

“The pandemic has made it abundantly clear that visibil-
ity must be improved, and this is what many manufacturers 
have been working on,” says Prasad Satyavolu, digital manu-
facturing and operations, North America lead at Accenture’s 
Industry X. “Information visibility is the process of sharing 
data to manage the distribution of products, services and 
information in real time between suppliers and customers. In 
an Accenture survey, 87% of supply chain executives agree 
that multi-party systems are poised to become the center of 
commerce, supply chain and transactions among partners 
and customers.”

End-to-end supply chain information visibility promises 
to drive operational efficiency. For example, let’s say that 
a manufacturer’s materials supplier will miss a delivery. 
Receiving this information from the supply chain systems 
in time allows the factory to assess the implications and, 
if necessary, pause other operations to ensure they aren’t 
wasting resources.

“Increasing information visibility has become a priority 
for businesses during the pandemic, with many having em-
braced analytics and big data, the Internet of Things, artifi-
cial intelligence, cloud, robotics, 5G and mobile connectivity 
in general,” says Satyavolu. “Although the degree to which 
they have automated the process of generating higher infor-
mation visibility varies by business.”

“Even in sectors where demand and supply were relatively 
stable, other factors like social distancing and workforce ab-
sences due to the virus have caused disruption,” says Adrian 
Wood, strategic business development and offer marketing 
director, DELMIA, at Dassault Systèmes. “Overall, it was a 
perfect storm of unprecedented events that the majority of 
manufacturers were ill-prepared.”

Time to Make Changes
As manufacturers have started taking the measure of the sup-
ply chain disruption, it is a major challenge to identify the 
best way to counter the effects of the pandemic. This means 
determining the most effective changes in operating prin-
ciples and software tools.

Many companies have underestimated the scale of 
changes required. As a result, their responses have fallen 
short of what is required to adapt to and flourish in the pan-
demic and post-pandemic workplaces.

“Manufacturers have not modified their processes enough 
to counter the supply chain disruptions brought on by the 
pandemic,” says Peter Bilello, president and CEO of CIM-
data. “Most are just trying to deal with it in a tactical way. 
Hopefully, many will take a more strategic look at their prod-
uct portfolio, supply chain architecture and other aspects of 
their value chain and see how to best adjust and future-proof 
their operations.”

The manufacturers that have taken a more strategic ap-
proach are focusing on cultivating greater agility and resil-
iency. In this context, agility is the ability to run truly lean 
manufacturing operations that can quickly adjust production 
rates up or down without adding cost in excess raw materials 
and work in process.

On the other hand, resiliency represents that ability to 
weather future disruptions through supply chain optimi-

Fig. 2: Guangzhou MINO, a Chinese automotive equipment supplier, uses digital twin technology and simulation 
tools to better predict the impact of operating and supply chain disruptions. Image courtesy of Siemens Digital 
Industries Software.
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thread’s ability to incorporate data from the Industrial 
Internet of Things’ growing pool of sensors, which are 
increasingly used to add intelligence to machinery and 
industrial systems.

“When you can capture data on equipment and ana-
lyze this data within the context of your business, you can 
detect the unexpected, see previously unseen patterns and 
even predict issues before they arise,” says Richard How-
ells, vice president of supply chain at SAP. “This puts you 
in the position to take swift, preemptive and cost-effective 
action to fix them.”

Visibility Through Collaboration 
An element that goes hand in hand with achieving greater 
visibility is the use of platforms that facilitate effective 
collaboration.

Achieving this level of collaboration, however, is dif-
ficult—if not impossible—to attain using manual or legacy 
systems, largely because of their inability to access necessary 
information. Organizations are, therefore, looking to digital 
thread and twin systems.

The new digital systems allow companies to merge their 
engineering efforts into a single common platform. This 
enables stakeholders and problem solvers from a variety of 
disciplines, throughout the entire supply chain to cooperate 
and interact. The single, unified architecture gives all eligible 
participants access to a common, up-to-date pool of data 
sources. These sources can range from design and manufac-
turing databases to information systems residing at the vari-
ous levels of suppliers and distributors.

Creating Digital Crystal Balls
The pursuit of comprehensive manufacturing and supply 
chain visibility has led many companies to embrace digital 
thread and digital twin technologies. A significant 69% of 
supply chain executives expect their organizations’ invest-
ment in digital twins to increase over the next three years, 
according to Accenture research.

This growth is from the technologies’ ability to add a 
layer of context to data that then translates into a predictive 
power. This capability helps manufacturers achieve more un-
derstanding of how assembly processes relate to and interact 
with underlying procedures, working practices and condi-
tions throughout the supply chain.

After the initial disruption caused by the pandemic, 
manufacturers started using digital twins to take the real-
time view of thread systems and run rapid what-if strategic 
manufacturing simulations (Fig. 2). These used optimization 
goals based on constraints at hand, and scenarios included 
real-life factors, such as increasing or decreasing production, 
changing manufacturing facility layouts and manufacturing 
new products and emergency equipment. Simulations also 
enabled manufacturers to evaluate the impact of new working 
conditions like social distancing (Fig. 3) and higher-than-
normal levels of absences.

“Manufacturers are leveraging digital twin technology 
to see what’s to come,” says Satyavolu. “Digital twins can 
help companies model in real time the potential impact of 
disruptions to find and fix vulnerabilities that could harm 
the business.”

This visibility has been further enhanced by digital 

Fig. 3: Increasingly, companies are using virtual reality simulations to ensure that their production lines and 
operations adhere to social distancing standards. Image courtesy of Siemens Digital Industries Software.
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➜ MORE INFO

•  Accenture Industry X: Accenture.com/us-en/services/industry-
x-index

• CIMdata: CIMdata.com

• Dassault Systèmes: 3DS.com

• Rockwell Automation: RockwellAutomation.com

• SAP: SAP.com

For more information on this topic, visit DigitalEngineering247.com.
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changing. Technicians can see additional process information, 
maintenance data or checklists to perform maintenance or 
troubleshoot problems.”

Finally, AR and VR systems can be used by manufacturers 
to remotely train and upgrade the workers’ education.

“Although the use of traditional online meeting tools has 
risen dramatically, there is still a gap related to training and 
visualization of operations that is apparent for companies 
where the workforce continues to be disconnected,” says 
Wood. “Operator training is one area where AR and VR has 
helped. Using digital twin models of manufacturing processes 
and products, it is possible for workers to receive realistic 
training without stepping a foot into a facility.”

Move Beyond Crisis Management
Most manufacturers and supply chain companies found 
themselves ill-prepared to effectively deal with the challenges 
created by the COVID-19 pandemic. To address these chal-
lenges, manufacturers must map rapid changes in demand 
with volatile supply chains. This mapping process should 
include various key strategies.

For instance, manufacturers should identify and establish 
alternate sources of materials. This would help prevent over-
reliance on any single geographic location, precluding supply 
chain disruptions triggered by local crises.

To help with this course of action, production facilities 
should also run simulations, leveraging digital twin insights 
to determine where and what to produce, where to position 
inventory and how to satisfy demand.

“Simulations will help manufacturers to identify risk 
mitigation strategies to balance on-shore, near-shore and off-
shore suppliers, contract manufacturers and inventory poli-
cies,” says Howells.  DEDE

Tom Kevan is a freelance writer/editor specializing in engineering 
and communications technology. Contact him via de-editors@
digitaleng.news.

“Many factory technicians, automation engineers and 
manufacturing executives have been forced to work remotely 
or with limited contact with colleagues and business part-
ners,” says Dassault’s Wood. “Digital twins are naturally 
collaborative applications that connect disciplines and roles 
within and among organizations. Despite physical or psy-
chological disconnection, digital twins provide continuity of 
business by enabling collaborative workflows.”

Alternatives to Physical Contact
Digital twin, however, isn’t the only technology manufactur-
ers and supply chain companies are using to promote greater 
collaboration to counter the effects of the COVID-19 crisis.

“Manufacturers are using augmented reality (AR) and 
virtual reality (VR) systems to compensate for travel and in-
person interaction limitations brought on by the pandemic,” 
says Zvi Feuer, senior vice president, digital manufacturing 
software and CEO of Siemens Digital Industry Software.

An example of this is where manufacturers and their sup-
ply chain partners use VR systems to enable employees to 
work remotely from home. This approach mitigates effects of 
travel restrictions and facility closings by allowing workers to 
effectively teleport to manufacturing, warehouse or logistics 
sites that have been closed to non-essential workers.

AR and VR technologies are being used by BSH, a leading 
home appliances manufacturer in Europe, to conduct factory 
planning and decision making. In this case, the company’s 
engineers and managers meet in VR sessions to discuss pro-
cesses and the newest developments, sharing the same data 
and exchanging knowledge and opinions on installations and 
manufacturing concepts early in the product lifecycle. BSH 
points out that the practice improves decision-making with-
out the risk of harmful contact.

Remote Testing, Support and Training
VR technology also allows remote workers to test strategies, 
processes and machinery using simulation. “VR tools like 
Emulate3D enable companies to build virtual production 
lines and uncover potential problems before they occur,” says 
Vasko. “Manufacturers can start to optimize operation before 
ever installing equipment, and make a fast transition from 
design to full production, which allows them to pivot quicker 
to new products based on current demand and parts avail-
ability.”

For AR systems, manufacturers have found that they can 
use these platforms to reduce unsafe physical contact by 
providing information and expert advice remotely and on 
demand.

“An AR headset can provide on-site technicians with 
support from remote support centers, be it human or arti-
ficial intelligence,” says Vasko. “AR’s ability to augment real 
environments with additional virtual information is game 
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“Even the terminology of ‘remote work,’ referring to 
working outside the formal office location on an exceptional 
basis, seems outdated now,” says Matt Hancocks, senior di-
rector analyst, Gartner. “This is more than a semantic shift. 

T he COVID-19 pandemic radically altered workplace 
technology requirements. Thousands of engineers 
went from an office tower workstation to a laptop on 

the kitchen table. “Zoom” entered the vocabulary, and con-
sumer-class home Wi-Fi started carrying data once protected 
inside the corporate firewall. 

New work setups require more data processing 
and peripheral support capabilities. 

Workstations in 2022:  
Lessons Learned From Pandemic

BY RANDALL S. NEWTON 

Velocity Micro is one of the first workstation vendors to 
offer the next-generation “Alder Lake” Intel CPU. This 
iteration offers up to 16 cores, divided for the first time 
into P-cores (Performance) and E-cores (Efficiency). 
Image courtesy of Velocity Micro.

As enterprises normalize working from home, concepts like 
‘distributed workplace,’ ‘hybrid workforce,’ ‘flexible work’ 
and ‘work from anywhere’ are much more apt for the cur-
rent environment.”

It’s a hybrid workplace when an engineer works from 
home and connects to the office. We used to call arrange-
ments the future of work, but it is clear the future has arrived. 
As engineering workstation vendors prepare for the 2022 
marketplace, such considerations replace such traditional 
notions of incremental improvements. Potential buyers can 
expect new workstations to offer improvements that will sup-
port the new normal of hybrid work configurations. 

Data center Workstation
IT specialists are talking about the recentralization of data, 
using such phrases as “data lakes” and “data center-hosted 
workstations.” 

This recentralization of data will have as much of an im-
pact on workstations in 2022 as specific new technology in-
side the computer. Workstation industry analyst Alex Herrera 
says 2021 provided proof of concept for an overarching trend 
of increased migration from traditional client-side worksta-
tions to centralized datacenter-hosted workstations. 

“The rush to work from home showcased one of the many 
advantages of a centralized IT topology, the ability to work 
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beyond one physical workstation or one cluster. How 
many cores are in use at any given time? How many users 
are connecting to the software? Is it continuous or occa-
sional? Depending on the software, this could be trivial or 
an IT administrator’s nightmare. 

If a new virtualization approach is not in the budget or 
the IT plan, the alternative is to improve the existing hard-
ware. For workstations, that means upgrades to improve data 
handling and typical processing capabilities. 

PCIe to the Rescue 
Anyone who pays attention to the workstation market knows 
when vendors upgrade the CPU or GPU. These vendors—
and the xPU trifecta of Intel, AMD and NVIDIA—crank up 
the marketing volume regarding new models. 

Pay attention to an unheralded component that is rocking 
what workstations can do—peripheral component intercon-
nect express (PCIe). It is the internal bus that forms the 
physical data network inside the box. We described in detail 
earlier this year (see “Fast Workstations Need Fast Buses: 
Inside PCIe Gen 4”).

The current shipping model is PCIe 4.0, which started 
shipping earlier in 2021. For years, the upgrade pace was 
slow (reflecting industry demand), but more recently, devel-
opment is moving faster. It took seven years to move from 

anytime from anywhere seam-
lessly. For enterprises that had 
already taken the plunge into 
datacenter-hosted workstations, 
the IT transition proved trivial. 
While I think it’s clear that 
most will return to the office 
and few will work from home as the long-term normal, the 
temporary transition and resulting IT crash course forced us 
to not only realize the value of being location-agnostic, but 
also prove to ourselves that working remotely can work ef-
fectively,” Herrera says. 

Herrera also notes that a re-centralized approach to work-
group and enterprise IT based on big, shared datasets and 
scattered workforces means that “more enterprises should be 
spurred to eventually transition to data center workstations.”

So, what is a data center workstation? It is an upgrade 
from the kind of virtualization that some engineering compa-
nies have already been using. The “workstation” is virtual to 
the end user, who can be on any kind of PC. The data center 
is equipped with graphics processing units (GPUs), and the 
remote user is connected to a graphics-accelerated experi-
ence. IT likes this approach because its use becomes more 
about the user and less about managing deployed hardware. 

Any application that can run on a physical desktop or mo-
bile computer can run on the virtual datacenter workstation. 
NVIDIA offers the Quadro Virtual Data Center Workstation 
(Quadro vDWS), software that it says delivers a virtual work-
station from the data center to any device, anywhere. 

One problem engineering often faces when dealing 
with virtualization is licensing issues. CAE software in 
particular can be challenging to manage when deployed 

NVIDIA Quadro Virtual Data 
Center Workstation (Quadro 
vDWS) is designed to deliver 
a virtual workstation from 
the data center to any 
device, anywhere. Image 
courtesy of NVIDIA.
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➜ MORE INFO

• AMD:  AMD.com

• Dell: Dell.com

• Intel: Intel.com

• NVIDIA: NVIDIA.com

• Puget Systems: PugetSystems.com

• Velocity Micro: VelocityMicro.com 

For more information on this topic, visit DigitalEngineering247.com.
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Gen 3 to Gen 4. Industry rumors say Gen 5 systems can be 
expected by mid-2022. The goal of the PCI-SIG, an industry 
consortium that controls the standard, is to double internal 
bandwidth every three years. 

Connections between the motherboard and peripher-
als are expressed in lanes. Some devices only need one lane; 
some need several. PCIe Gen 4 supports link widths of x1, x2, 
x4, x8, x12, x16 and x32. This flexibility allows the standard to 
support low-bandwidth devices and such bandwidth devour-
ing devices as the latest GPUs or Ethernet 10.  

“PCIe 4 and 5 are massive incremental steps,” says Chris 
Ramirez, senior product manager for Dell Precision Work-
stations. “Doubling bandwidth again and again is incredible. 
What you can do locally is massive.” 

Ramirez says the first mover among engineering technol-
ogies to take advantage of PCIe Gen 4 was generative design. 
“But now artificial intelligence and machine learning are also 
taking advantage of these evolutionary increases,” he notes. 

When components run faster, they run hotter. If you buy 
new workstations with PCIe Gen 4, look for a superior heat 
dissipation system. Dell, for example, is offering a dual-fan 
system on its mobile workstations. 

When Less Is More 
There was a time when keeping up with the pack meant hav-
ing more than one monitor. Now there is a counter trend 
toward having one much larger monitor replace two or three 
“regular” sized ones. One big monitor saves space—impor-
tant when using desktop workstations at home. Using only 
one monitor also reduces power consumption. Most work-
station vendors and the leading peripheral vendors will be 
releasing 40-in. monitors in 2022. 

Another  aspect that became obvious during the pandemic 
migration to work from home is what gets broadcasted—es-
pecially if it’s more than one’s voice. 

“We thought we had good solutions for working remotely, 
but when you spend most of your time on Zoom calls, you 
find out things,” says Mano Gialusis, senior product market-
ing manager at Dell for mobile workstations. “People have 
been buying external products,” to compensate for micro-
phones that pick up too much ambient noise or cameras that 
stay on unexpectedly.  

Two specific monitor panel technologies compete in the 
marketplace, in-plane switching (IPS) and Twisted Nematic 
(TN). Workstation vendors agree IPS is preferred for engi-
neering and other technical graphics applications. TN offers 
faster response times, which gamers like, but IPS offers better 
color accuracy, color contrast and viewing from a wide field. 

The speed difference between IPS and TN is approxi-
mately 5 to 6 ms, trivial for engineering purposes. A third 

monitor technology now in production, vertical alignment 
(VA), offers improved image contrast and image depth. 
Lenovo offers a 44-in. curved VA display for engineering 
workstations, and more vendors are expected to follow. 

Cores, of Course 
No article on engineering workstation trends could be 
complete without discussing CPU cores. In 2022, expect in-
creased interest in two specific CPUs from Intel and AMD. 

Intel is now at generation 12—codename: Alder Lake—
for its Core processor line. This iteration offers up to 16 
cores, divided for the first time into P-cores and E-cores. 
P-cores are “performance cores;” E-cores are “efficiency 
cores.” The CPU comes with a thread director (created 
in cooperation with Microsoft) to optimize workload by 
helping the operating system distribute instructions to the 
optimal cores and balance single- and multi-threaded soft-
ware requirements.    

The AMD Ryzen Threadripper Pro was introduced ear-
lier in 2021 and engineering workstation vendors expect con-
tinued adoption in 2022. It is the only CPU on the market 
made from 7 nm processes. Various models offer up to 64 
cores. Industry watchers are sharing rumors that AMD will 
jump to 128 cores in 2022. The consensus seems to be that 
AMD is waiting for PCIe Gen 5 as the foundational technol-
ogy to make such a massive single-CPU system worthwhile. 

Boutique workstation vendor Puget Systems occasion-
ally reports on the ratio of Intel and AMD workstations. In 
a recent report in July 2021, the company said workstations 
equipped with AMD CPUs were 60% of their sales. The 
report noted supply chain issues caused the AMD lead over 
Intel in their sales to only increase by 1% from their previous 
report in February 2021.  DEDE

Randall S. Newton is principal analyst at Consilia Vektor, covering 
engineering technology. Contact him at DE-Editors@digitaleng.news.

http://AMD.com
http://Dell.com
http://Intel.com
http://NVIDIA.com
http://Pugetsystems.com
http://Velocitymicro.com
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MSI Does It Again

With the arrival of the latest 11th-gen Intel pro-
cessors, Taiwan-based Micro-Star International 
(MSI) has launched a new generation of its 

mobile workstations. MSI has continued to prove that it is 
serious about the workstation market, securing independent 
software vendor (ISV) certification from Autodesk, Siemens, 
Ansys and Dassault Systèmes, which ensure that the hard-
ware and software are fully stable and compatible for a pro-
fessional experience.

Unlike other original equipment manufacturers, MSI 
does not offer custom configurations. Instead, the company 
sells preconfigured systems based on specific combinations 
of components. Last year, the company offered four different 
configurations for its systems, based on 10th-generation Intel 
mobile CPUs (see DE, December 2020). 

This time around, there are only three configurations for 
its 11th-gen WS66 mobile workstations. Digital Engineering 
recently received the top-of-the-line MSI WS66 11UMT-
220US, which we tested immediately.

BY DAVID COHN

Three Choices
All three mobile workstations in the new 11th-gen WS66 
lineup come housed in identical black aluminum cases mea-
suring 14.12x9.63x0.94-in. (WxDxH), nearly identical to 
the previous generation. All three use an HM570 chipset, an 
11th-gen Intel Tiger Lake CPU, a virtual reality (VR) ready 
NVIDIA RTX graphics board and feature a 15.6-in. full 
high-definition (1920x1080) touch-enabled display capable 
of reproducing 72% of the National Television System Com-
mittee color standards gamut. 

All three systems also include an 84-key backlit keyboard, 
a 1TB M.2 NVMe solid-state drive, a 2.5Gb LAN, Wi-Fi, 
Bluetooth 5.2, an infrared 720p HD webcam and a four-cell 
99.9 Whr lithium-ion battery. The only differences between 
the three systems are the CPU, graphics processing unit and 
amount of memory.

At $2,600, the least expensive configuration (the WS66 
11UKT-221) includes an eight-core 2.4GHz Intel Core 
i7-11800H CPU, an NVIDIA RTX A3000 GPU with 6GB 
of discrete graphics memory and 32GB of RAM. Next in 
the lineup is the WS 11UKT-269 ($3,000), which includes 
an eight-core 2.5GHz Intel Core i9-11900H, and the same 
GPU and memory.

The system we received—the MSI WS66 11UMT-
220—uses the 2.5GHz Intel Core i9-11900H CPU but 
comes with an NVIDIA RTX A5000 GPU and 64GB of 
RAM (installed as a pair of 32GB 3200MHz dual inline 
memory modules). 

MSI delivers another powerful mobile system 
in the MSI WS66 11UMT-220US.

Fig. 1: The new, 11th-gen MSI WS66 
11UMT-220US 15.6-in. mobile workstation 
equipped with an NVIDIA RTX A5000 GPU. 
All images courtesy of David Cohn.

https://www.digitalengineering247.com/article/a-perfect-portable-msi-ws66-10tmt-207-mobile-workstation
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Mobile
Workstations
Compared

MSI WS66 
11UMT-220US

15.6-inch mobile 
workstation 

(2.5GHz Intel 
Core i9-111900H 

8-core CPU, 
NVIDIA RTX 

A5000, 64GB 
RAM, 1TB NVMe 

PCIe SSD)

Lenovo ThinkPad 
P15 Gen 1

15.6-in. mobile 
workstation 

(2.4GHz Intel 
Core i9-10885H 

8-core CPU, 
NVIDIA Quadro 

RTX 5000, 32GB 
RAM, 1TB NVMe 

PCIe SSD)

HP Zbook  
Studio G7

15.6-in. mobile 
workstation 

(2.7GHz Intel Core 
i7-10850H  
6-core CPU, 

NVIDIA Quadro 
RTX 3000, 32GB 
RAM, 1TB NVMe 

PCIe SSD)

Lenovo ThinkPad 
P1 Gen 3

15.6-in. mobile 
workstation 

(2.7GHz Intel Core 
i7-10850H 6-core 

CPU, NVIDIA 
Quadro T2000, 

32GB RAM,  
1TB NVMe PCIe 

SSD)

MSI WS66 
10TMT

15.6-in. mobile 
workstation 

(2.4GHz Intel 
Core i9-10980HK 

8-core CPU, 
NVIDIA Quadro 

RTX 5000, 64GB 
RAM, 1TB NVMe 

PCIe SSD)

Eurocom  
Nightsky ARX 15

15.6-in. mobile 
workstation 

(3.5GHz AMD 
Ryzen 9 3950X 
16-core CPU, 

NVIDIA GeForce 
RTX 2070, 64GB 

RAM, 2x 4TB 
NVMe PCIe SSD)

Price as tested 4200 $4,750 $3,737 $2,795 $3,999 $8,512 

Date tested 8/20/2021 3/11/21 12/22/20 11/2/20 10/1/20 9/2/20

Operating System Windows 10
Pro 64

Windows 10
Pro 64

Windows 10
Pro 64

Windows 10
Pro 64

Windows 10
Pro 64

SPECviewperf 13.0 (higher is better)

3dsmax-06 202.09 184.60 136.98 84.10 174.60 183.08

catia-05 261.33 302.43 187.62 140.38 256.00 109.70

creo-02 239.48 281.58 162.14 113.82 233.21 178.81

energy-02 64.71 42.73 26.80 17.60 40.50 19.94

maya-05 249.20 285.55 159.19 115.32 228.70 249.96

medical-02 116.44 114.71 68.57 50.96 103.67 53.19

showcase-02 111.99 100.73 63.54 44.65 95.62 101.02

snx-03 320.10 637.86 188.18 147.97 291.91 15.25

sw-04 160.02 185.32 132.38 105.23 156.49 87.13

SPECapc SolidWorks 2015  (higher is better)

Graphics Composite n/a 5.83 4.64 2.82 5.43 n/a

Shaded Graphics Sub-Composite n/a 3.84 2.65 1.43 3.36 n/a

Shaded w/Edges Graphics Sub-Composite n/a 4.67 3.61 2.04 4.25 n/a

Shaded using RealView Sub-Composite n/a 4.40 3.34 1.92 3.92 n/a

Shaded w/Edges using RealView Sub-Composite n/a 5.10 4.05 2.54 4.69 n/a

Shaded using RealView and Shadows  
Sub-Composite

n/a 5.03 3.83 2.21 4.49 n/a

Shaded with Edges using RealView and  
Shadows Graphics Sub-Composite

n/a 5.34 4.26 2.70 4.94 n/a

Shaded using RealView and Shadows and  
Ambient Occlusion Graphics Sub-Composite

n/a 14.87 12.92 7.35 15.06 n/a

Shaded with Edges using RealView and Shadows 
and Ambient Occlusion Graphics Sub-Composite

n/a 14.50 12.67 7.82 14.68 n/a

Wireframe Graphics Sub-Composite n/a 4.16 3.74 3.08 4.08 n/a

CPU Composite n/a 3.62 3.73 3.45 7.13 n/a

SPEC Workstation v3 (higher is better)

Media and Entertainment 2.34 2.51 1.64 1.72 2.33 3.43

Product Development 2.59 2.52 1.76 1.80 2.38 1.56

Life Sciences 2.39 2.41 1.63 1.52 2.35 2.91

Financial Services 1.83 1.92 1.26 1.31 1.76 4.72

Energy 2.79 1.62 1.14 1.02 1.50 2.33

General Operations 2.06 1.88 1.53 1.96 2.07 2.15

GPU Compute 5.08 3.55 3.00 1.85 3.61 3.77

Time

AutoCAD Render Test  (in seconds, lower is better) 41.50 32.00 45.70 43.70 28.70 27.10

Battery Life (in hours:minutes, higher is better) 4:02 4:42 8:53 7:04 9:50 0:55

Numbers in blue indicate best recorded results. Numbers in red indicate worst recorded results.
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full-size RJ-45 network port and a 3.5-mm combo audio jack. 
The left side of the case includes a Thunderbolt 4/USB 3.2 
Type-C port that supports HDMI and DisplayPort, a third 
USB 3.2 Gen 2 Type-A port, an HDMI port, a connection for 
the AC power adapter and a battery status light.

The system lacks an attachment point for a security lock 
and—like most modern thin, lightweight systems—the bat-
tery is not removable. Unlike the previous-generation MSI 
WS66 mobile workstation (which ran for nearly 10 hours on 
a single charge), the MSI WS66 11UMT-220US lasted just 
over 4 hours on our battery run-down test. 

But the system remained cool and quiet throughout our 
tests. At a maximum sound pressure of just 50dB, the system’s 
internal fans were barely audible above the 35dB ambient 
background level in our test lab. We measured a maximum 
temperature of 100°F on the bottom of the system during 
our tests.

Great Performance
The MSI WS66 11UMT-220US performed flawlessly 
throughout our tests. On the SPECviewperf test, which 
is a measure of pure graphic performance, the WS66 de-
livered some of the best results we have ever recorded for 
a mobile workstation, owing largely to its NVIDIA RTX 
A5000 GPU.

The system also turned in excellent scores on the de-
manding SPEC workstation performance benchmark, partic-
ularly on the all-important Product Development segment, 
which we use to calculate our price/performance comparison. 
But on our own AutoCAD rendering test—a multithreaded 
process where fast CPUs with multiple cores have a clear ad-
vantage—the new MSI WS66 11UMT-220US averaged 41.5 
seconds, well behind the 28.7 seconds of its predecessor.

MSI preloads Windows 10 Professional on all of its WS66 

While all three of these new 11th-gen Intel processors are 
based on the latest 10nm SuperFin lithography, the 11900H 
has a maximum turbo frequency of 4.9GHz, a 24MB Smart-
Cache and integrated Intel ultra high-definition graphics, 
while boasting a thermal design power of just 45 watts. The 
NVIDIA RTX A5000 graphics board includes 16GB of dis-
crete GDDR6 memory and features 6,144 compute unified 
device architecture (CUDA) cores, 192 Tensor cores and 48 
RT cores. Its 256-bit interface yields a 448GB/s bandwidth 
while consuming a maximum of 165 watts.

Since MSI only sells its systems through authorized resell-
ers who can set their own prices, your cost may vary.

Ample Expansion
Raising the lid of this thin, lightweight system reveals 
its 15.6-in. display and a white backlit keyboard with a 
standard layout. The power button is actually the key in 
the upper-right corner of the keyboard. The key’s embed-
ded LED glows white when the system is powered on 
and using the Intel graphics, and amber when the discrete 
NVIDIA GPU is in use. There are also small LEDs in the 
Caps Lock and several function keys used to control sound 
and other settings.

An infrared webcam is centered above the display, flanked 
by a pair of microphones, and can be used by Windows Hello 
Face to sign into the computer. A gesture-enabled 5.5x2.63-in. 
touchpad is centered below the spacebar. Although the touch-
pad lacks dedicated buttons, you can click in the lower-right 
corner to access right-click shortcut menus. A fingerprint 
reader is located in the upper-left corner of the touchpad.

Although many newer laptops offer a dwindling selection of 
ports, MSI has happily bucked this trend. The right side of the 
case provides a USB 3.2 Gen 2 Type-C port that can also func-
tion as a DisplayPort, a pair of USB 3.2 Gen 2 Type-A ports, a 

Fig. 2: Graphic performance of recent mobile workstations, based on the SPECviewperf 13 geomean results.
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➜ MORE INFO

Micro-Star International: MSI.com 
MSI WS66 11UMT-220US

•  Price: $4,200 as tested ($2,600 base price)

•  Size: 14.12x9.63x0.94-in. (WxHxD) notebook

•  Weight: 5 lbs. plus 1.94-lb. 230-watt power supply

•  CPU: Eight-core 2.5GHz Intel Core i9-11900H w/24MB Smart Cache

•  Memory: 64GB DDR4 at 3200MHz

•  Graphics: NVIDIA RTX A5000 w/16GB GDDR6 memory 

•  LCD: 15.6-in. FHD (1920x1080) in-plane switching w/ touch

•  Camera: 720p RGB/Infrared webcam

•  Storage: 1TB Phison M.2 PCIe NVMe 

•  Audio: Realtec built-in speakers, combo audio jack (microphone/
headphone), built-in microphone

•  Network: 2.5Gb Lan, Killer Wi-Fi 6E AX1675 (2x2), plus Bluetooth 5.2

•  Ports: three USB 3.2 Gen 2 Type-A, one USB 3.2 Gen 2 Type-C, one 
Thunderbolt 3 (USB Type-C), HDMI, RJ-45 LAN

•  Keyboard: Integrated 83-key backlit keyboard 

•  Pointing device: Integrated touchpad with fingerprint reader

For more information on this topic, visit DigitalEngineering247.com.

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

mobile workstations and backs them with a three-year war-
ranty, two years longer than what now comes standard from 
major vendors like Dell and Lenovo. 

MSI also preinstalls a free copy of its MSI Creator 
Center software, which optimizes the system for use with 
various programs (similar to performance-tuning software 
from Dell, HP and Lenovo). In addition to ISV certifica-
tion, most MSI mobile workstations now also meet MIL-
STD-810G standards.

There’s a lot to like about MSI’s mobile workstations 
and the new 11th-gen WS66 11UMT-220US is no excep-
tion. Once again, MSI has delivered a great, thin, light-
weight, VR-capable system that delivers excellent perfor-
mance at an attractive price point.  DEDE

David Cohn is the senior content manager at 4D Technologies. 
He also consults and does technical writing from his home in 
Bellingham, WA and has been benchmarking PCs since 1984. He’s 
a Contributing Editor to Digital Engineering and the author of 
more than a dozen books. You can contact him via email at david@
dscohn.com or visit his website at www.dscohn.com.

Fig. 3: Price/performance chart of recent mobile 
workstations, based on SPECwpc Product 
Development benchmark dataset.
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Each week, DE’s editors comb through dozens of new products 
to bring you the ones we think will help you do your job better, 
smarter and faster. Here are our most recent musings about the 
products that have really grabbed our attention.

3D printing startup Holo introduces the PureForm MicroAM metal additive 
manufacturing platform. Holo says the 3D printer offers high resolution and high 
throughput in a metal 3D printer, capable of producing parts with features less 
than 50 μm.

The company sees a wide range of applications for the 3D printer in electrical 
components, medical and dental devices and jewelry, among other applications.
MORE ➜ digitalengineering247.com/r/25553

Additive manufacturing option for tiny metal parts
Printing method uses high-res optical imagers that pattern entire plane at once.

Hexagon says REcreate can import mesh, solid, surface or point cloud data from a 
variety of software products or industry standard file formats. The company says 
REcreate was designed to remove the complexity involved in building airtight 
models for additive or subtractive manufacturing. Original equipment manufactur-
ers and design engineers can reconstruct legacy products, or develop new products 
from existing parts or hand-built prototypes.
MORE ➜ digitalengineering247.com/r/25576

New reverse engineering software on market
REcreate turns 3D data of varied sources into model for design work or 3D printing. 

Turnkey binder metal jetting system made for shops
The Shop System uses Desktop Metal’s Live Sinter technology.

Software suite gives precise control over DED builds
Suite offers digital twin capabilities for use in directed energy deposition process. 

FormAlloy DEDSmart is a software suite designed to complement 
company’s line of directed energy deposition additive manufacturing 
machines. Users can harness the data generated in the printing pro-
cess for improving builds. Four modules are in the suite: Data; Optical 
Monitoring; Dynamic Layer Selection and Melt Pool Monitoring. The 
DEDSmart Data module enables users to record all build parameter data 
to be used post-build to analyze the component and verify build quality.
MORE ➜ digitalengineering247.com/r/25605

Desktop Metal announces Shop System, which it describes as a turnkey solu-
tion for bringing metal binder jet 3D printing to machine shops. This new metal 
3D printing system comes with a range of build volume configurations: 4L, 8L, 
12L and 16L, which the company says allows machine shops to scale to require 
throughput. The company says parts created on the Shop System are printed fully 
supported in a powder bed. 
MORE ➜ digitalengineering247.com/r/25628
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T he Indy Autonomous Challenge 
(IAC) is a global university 
competition to win the world’s 

first head-to-head, high-speed autono-
mous race at the Indianapolis Motor 
Speedway (IMS). The competing teams 
are tasked with programming a fully au-
tonomous Dallara AV-21 race car that 
must autonomously navigate the IMS 
while out-racing and out-maneuvering 
the other race cars.  

age students to pursue STEM, accelerate 
the commercialization of autonomous 
vehicle (AV) technology and increase the 
public’s understanding of AVs. 

In this groundbreaking event, the 
university teams are challenged with 
developing and demonstrating their 
software designs prior to receiving 
physical hardware, and simulation soft-
ware provided by Ansys is the environ-
ment in which they can safely test and 
develop their AV technology.  

Before the teams’ race cars are let 
loose on the real circuit, they must dem-
onstrate their AV controller performance 
in a virtual simulation environment 
through the Ansys IAC Simulation race 
[that premiered] on June 24, 2021. The 
simulated race gauges each team’s soft-
ware design maturity to better under-
stand how their controllers may perform 
in the final on-track race. 

The challenge attracted nearly 40 
universities from around the world, 
some of which joined forces to form 
more than 30 teams. To ensure a level 
playing field, each team must use the 
same race car, a Dallara AV-21, and all 
have free access to the same AV devel-
opment simulation tools from the Ansys 
Autonomy suite. 

In addition to providing free simula-
tion tools, Ansys, the exclusive simula-
tion collaborator of the IAC, is also 
working directly with the students by 
providing training sessions, conducting 
hackathon challenges and executing this 
year’s IAC.  

This completely virtual race blends 
real-world physics with virtual reality 
on a digital replica of the IMS, allowing 
students to understand how their race 
controllers will perform before the final 
on-track race in October. Ansys pre-
sented the simulation race winner with 
a $100,000 cash prize and the runner-
up with $50,000. 

DE: Can you tell us about some of 
the designs that are part of the event 
and how they came to be? 

Zinn: The event is entirely focused 
on software development to ensure a 
level playing field when it comes to the 
hardware.  

In the IAC university teams are 
designing AV software algorithms spe-
cifically for this high-speed racing ap-
plication. Racing provides many unique 
challenges beginning with competing on 
a wide track surface without defined lanes. 

Each team must design a localization 
module to determine their position on 
the track, often beginning with GPS 
data coupled to an inertial measure-
ment unit. On top of this, they must 
also develop perception algorithms to 
recognize and position the other race 
cars on the track using a combination 
of camera, lidar and radar data. Then 
prediction algorithms must capture the 
expected driving behavior of the other 
competitors to feed planning algo-
rithms that control the behavior of their 
own vehicle. 

Moving beyond these traditional 

Recently, the IAC took place in 
Indianapolis, IN. Ansys has not only 
been a sponsor but has also hosted a 
virtual race prior to the actual race 
(bit.ly/3D3IVg7). Ansys software is 
available to teams to develop their cars 
in preparation for race day. 

John Zinn is the director of global 
autonomous solutions at Ansys. We 
spoke to him to learn more about 
their part in this competition. Here’s 
our conversation. 

Digital Engineering: Can you provide 
an overview of the Indy Autonomous 
Challenge (IAC) competition from 
your perspective, how it came to be 
and the intent of the program? Who 
will be participating or who has par-
ticipated? How many participants 
have you had or are you expecting? 
Any demographics of participants?  

John Zinn: The IAC is being led 
by Energy Systems Network (ESN), 
an Indianapolis-based nonprofit and a 
branded initiative of the Central Indi-
ana Corporate Partnership (CICP) and 
CICP Foundation, Inc. (CICP Founda-
tion), working in close collaboration 
with the (IMS). 

Inspired by the DARPA Grand Chal-
lenge in 2004, the IAC seeks to inspire 
the next generation of engineers, encour-

BY JIM ROMEO

Autonomous Action on the Tracks 

Racing provides many 
unique challenges 
beginning with 
competing on a wide 
track surface without 
defined lanes. Images 
courtesy of Jim Romeo.  
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ing to the Department of Energy, the 
efficiency gains of automation could re-
duce overall vehicular energy consump-
tion by 60%, which would help reduce 
global climate change. 
DE: Anything else you’d like to tell us 
about the event that the above ques-
tions haven’t given you the opportu-
nity to express? 

Zinn: Expanding Ansys’ technology 
to move beyond traditional AV simula-
tion and into AV racing simulation has 
been an exciting adventure. To better 
support the race teams, Ansys has used 
the customization features in the driv-
ing simulation software to implement 
multiple enhancements, including a 
tire wear model and a drafting model, 
which simultaneously reduces drag and 
downforce for pursuing race cars. 

In addition, Ansys, using RTI Con-
next technology, had developed a co-
simulation environment to synchronize 
each independent race team controller 
with an independent sensor stream, all 
within a single, large, distributed simu-
lation. 

Jim Romeo is a freelance writer based in 
Chesapeake, VA. Send e-mail about this 
article to de-editors@digitaleng.news

MORE INFO ➜ 
• Ansys: Ansys.com

• Indy Autonomous Challenge: 
IndyAutonomousChallenge.com

areas of AV development, the university 
teams must also train their software to 
sense track conditions and vehicle per-
formance just as a professional race car 
driver does. As their vehicles are pushed 
to the edge of performance, teams must 
monitor effects like tire degradation 
and the amount of resulting understeer 
or oversteer so they can adjust their 
speed and racing line to maintain con-
trol all while navigating around other 
vehicles at speeds of up to 180 mph. 

Conquering each of these challenges 
just allows a race team to operate their 
vehicle on the track but this is a race, 
and racing strategy is also an impor-
tant factor. Teams must also teach their 
autonomous race cars different racing 
strategies such as the best racing line on 
the track, how to modify a racing line 
if a vehicle takes the inside of a turn or 
squeezes them from the outside and how 
to use drafting to accelerate and overtake 
a lead vehicle. Collectively, these design 
challenges enable university teams to 
advance AV technology while they com-
pete in an exciting race event.   

DE: Can you provide some examples 
of what the event has produced or 
what you expect it to produce?  

Zinn: The goal is for university 
teams to produce race car-controlling 
software that enables the Dallara AV-21 
to autonomously operate safely and 
competitively at speeds of up to 180 
mph while staying on track at the IMS.  

Simulation is critical to allowing the 
teams to develop the software in a safe, 
virtual environment, which is why the 
IAC tapped Ansys to provide its simula-
tion solutions. Ansys produced digital 
replicas of the race car, complete with its 
autonomous sensor suite and the IMS. 

Another output of the competition is 
the AV-21 itself, a Dallara-produced ve-
hicle like those used in the Indy Lights 
series. Retrofitted with hardware and 
controls to enable automation, the vehi-
cle earned its own unique designation, 
AV-21. The process by which the auto-
mated vehicle sensors and computers 

will be fused into a singular package 
and integrated into the AV-21 is being 
led by CU-ICAR’s Deep Orange 12 
(DO12) project. 

DE: Does Ansys have a particular 
stance on adopting an innovation 
that is linked to the program? What 
drove them to sponsor the event 
and coordinate it?  

Zinn: Ansys and the IAC share 
a goal of enabling the accelerated 
development of software that can 
overcome barriers to commercializa-
tion of fully autonomous vehicles and 
enhance ADAS in cars under human 
control. Some estimates say billions 
of road miles would be required to 
demonstrate AV safety, a feat that 
could take centuries to accomplish via 
physical testing. Simulation is simply 
the only practical, cost-effective way 
to accomplish the amount of testing 
required to make AVs a reality. The 
same can be said for the IAC—simu-
lation is the only way teams can expo-
nentially innovate and solve the most 
critical AV design challenges, such as 
system definition, sensor and hard-
ware development, software develop-
ment and overall system validation. 

And, with 94% of the more than 
40,000 annual automotive deaths in 
the U.S. caused by “human factors,” 
advancements in vehicle automation 
have the potential to save tens of 
thousands of lives. Moreover, accord-

University teams are challenged with 
developing and demonstrating software 
designs prior to receiving physical 
hardware. Ansys software allows them to 
safely test and develop their AV technology.

http://Ansys.com
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Workforce Development:  
Businesses Go Back to School

By Jeff Smith, Dassault Systèmes

T 
he COVID-19 pandemic has shaped the 
future of work in innumerable ways, with the 
acceleration of digital transformation across 
all industries representing one of the most 

impactful changes. Businesses that relied on traditional 
processes and tools quickly realized remote 
collaboration and cloud-enabled design technologies 
are no longer items for a workplace wish list; they are 
mission-critical for success in the post-pandemic 
economy. As we continue to adjust to the new normal, 
the next generation of digital tools has been rapidly 
embraced by most, and those that fail to keep up will 
find themselves at a disadvantage.

Investments in technology and advanced digital 
tools alone won’t unlock business potential without a 
well-trained workforce, and the foundation for these 
skillsets can’t wait for on-the-job training. There is an 
increasing disconnect between the skills needed to fill 
today’s job vacancies and academic curricula. Accord-
ing to a pre-pandemic report from Wiley Education 
Services and Future Workplace, 46% of employers 
believe college doesn’t adequately prepare students to 
enter the workforce. The looming skills gap for me-
dium- and highly-skilled workers is projected to leave 
millions of jobs unfilled by the end of this decade, and 
potentially result in trillions of lost GDP.

Ultimately, the best way for the private sector to 
develop and find the right employees is by creating 
its own workforce of the future through partner-
ships with universities. Partnerships with academia 
have become essential, especially across technical 
disciplines like engineering, for ensuring students 
have access to the latest software, mechanical tools 
and industry methodologies. Hands-on experiential 
learning is key to growing technical skills, but also to 
building students’ interpersonal experiences by ac-
tively collaborating with peers and mentors. As work-

place automation becomes even more prevalent, it is 
critical for students to have skillsets that are comple-
mented by machine capabilities. 

Aviation and Academia Meet in Kansas
Wichita State University (WSU) is placing applied 
learning at the forefront of its curriculum. Located 
in the “Air Capital of the World,” with more than 
200 aerospace companies and 300 manufacturing fa-
cilities in the area, WSU and its students are at the 
center of the aviation industry. The university made 
a major investment by devoting 120 acres to an Inno-
vation Campus, home to purpose-built facilities that 
support hands-on applied learning with nearly one 
dozen spaces built in partnership with private indus-
try. Today, more than 300 Airbus employees work in 
the Airbus Americas Engineering Center on the WSU 
Innovation Campus, and Deloitte is also constructing 
a Smart Factory in a brand-new net zero building on 
the Innovation Campus.

Dassault Systèmes’ 3DEXPERIENCE Center was 
one of the first facilities on WSU’s Innovation Cam-
pus in 2017, equipped with state-of-the-art 3D design 
technologies, as well as simulation and collaboration 
solutions. The 22,000-sq.-ft. facility includes large-
scale Multi-Robotic Advanced Manufacturing equip-
ment, as well as 3D printers, reverse engineering solu-
tions, 3D Immersive Reality technologies and more, to 
build foundational skills for innovative product devel-
opment and modern manufacturing. Students learn by 
working on the same technology platform used across 
the aviation industry, ensuring they are prepared to 
hit the ground running on day one of their first job.

Students and researchers at WSU’s National Insti-
tute for Aviation Research (NIAR), located on campus, 
work with the U.S. military to bolster the sustainabil-
ity of its legacy aircraft by creating a library of 3D 
scans and manufacturing-quality digital part models as 

University partnerships drive innovative solutions,  
next-gen workforce training.
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part of creating the digital twin 
of the B-1B Lancer bomber 
and UH-60L Black Hawk he-
licopter. Not far from campus 
in an ITAR-secure NIAR facil-
ity, more than a hundred stu-
dents work alongside NIAR 
experts to disassemble, clean, 
scan and digitally catalog every 
part from each airframe. These 
multi-year projects will pro-
duce a digital twin of each air-
frame and enable sourcing re-
placement parts for these older 
aircraft using modern manufac-
turing methods. For students 
seeking jobs in the aviation or 
manufacturing industries, this 
applied learning through part-
nership with the private sector and government has 
provided skillsets that will stand out on any resume.

Planning for Skills and Labor  
Gaps of Tomorrow
Jobs that will need to be filled 30 years from now may 
not exist today, which means education for these fu-
ture opportunities doesn’t yet exist. It’s imperative that 
schools and companies work together to understand 
what skills will be needed on the near horizon and plan 
curricula accordingly.

To meet the demand of the future skills gap, it is 
important to understand what humans are good at 
versus robots. Technology is only as good as the peo-
ple running it. With digital transformation provid-
ing technologies like AI-driven generative design to 
speed up product development, a skilled human still 
needs to determine the best materials, logistics, part-
nerships and use cases. Rather than training students 
to strive for machine-like efficiency, holistic interdis-
ciplinary understandings of sustainable manufactur-
ing and business operations provide value for any jobs 
the future holds.

One challenge of forward-looking skills training is 
the cost of being an early adopter. When planning cur-
ricula and facilities for the jobs of the future, schools 
are often burdened by the high costs and complexity 
of technologies that are only beginning to mature, or 
worse, they make investments in skills training for 

technology that fails to be broadly embraced across 
the private sector. Again, partnerships with business 
leaders and technology providers offer more than just 
capital for investment. The partnership ensures educa-
tors and industry are fully aligned and that students 
learn future-proof skills that will be in demand when 
they enter the workforce.

As technology moves faster, schools need to have 
stronger lines of communication for in-demand skills 
and the ability to pivot with market needs, which cor-
porate partners can provide. That visibility, combined 
with robust investment in technology and skills train-
ing, will in turn allow educators to solve one of the 
biggest problems hindering private sector growth: 
finding skilled workers.

Building the workforce of the future is more than 
just a series of technology investments. Long-term 
relationships allow industry to act as a true partner 
in guiding students toward the skills they’ll need 
upon graduation and advising academia to invest 
in facilities that speak to long-term industry needs. 
Ensuring students are equipped to thrive among the 
ongoing wave of digital transformation is what will 
ultimately determine the success of entire industries 
in the coming years.

Jeff Smith is Senior Director, Aerospace & Defense Strategy 
& Innovation, Dassault Systèmes.
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