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Degrees of Freedom

> by Jamie J. Gooch

Design for Generation Mobile

hen the screen on my daughter’s hand-me-

down laptop dimmed, flickered and finally

died, I hooked it up to a secondary monitor

that had been gathering dust in a closet. My
take: Problem solved without a repair bill or a new laptop.
Her take: “So I can only use my computer if 'm sitting at a
desk?” It wasn’t so much that she was complaining, it was just
a foreign concept she was trying to comprehend.

She’s not alone. More and more consumers expect mobil-
ity. Global smartphone shipments will exceed 1 billion units
in 2013 and the installed base will exceed 2 billion, according
to accounting and consulting firm Deloitte. Tablet shipments
are expected to exceed 240 million units this year, beating the
notebook PC shipment forecast for the first time, according
to an NPD DisplaySearch.

The mobile device is becoming

the digital dashboard to the
Internet of Things.

That many smartphones and tablets have a ripple effect
for product design engineers. Just as the personal computer
boom opened up the market for printers, routers and other
peripherals, so too is the mobile boom. But this time, there
are no wires attached.

For example, there were enough watches and bracelets at
the 2013 Consumer Electronics Show to fill a jewelry store,
but most didn’t operate independently. They owed their wow
factor to how they interacted with smartphones by sending
the wearer’s vital signs to an app, or beaming a user’s calendar
meetings from their phone to their wrist.

About half of U.S. adults have a smart phone in their
pocket, according to Pew Research, and they want to use them
to control everything from their televisions to their thermo-
stats to their cars. Pundits predicted for years that the com-
puter would become the hub of the connected home, but it
looks like that computer has a different form factor than they
expected. The mobile device is becoming the digital dash-
board to the Internet of Things.

Meeting Demand

Designers charged with meeting the demand for connectivity
have plenty of tools to get the job done. Design and simula-
tion software is capable of helping to avoid heat displacement

and interference issues in devices that traditionally haven’t
had to incorporate antennas, radios and screens. Worksta-
tions and servers have the processing power needed to de-
velop and test new embedded software that can connect vir-
tually everything to everything else. Sensors and components
are shrinking to previously unheard of sizes, allowing design
engineers to incorporate GPS in luggage, accelerometers in
shoes and electronic noses in refrigerators.

The pace of technological innovation is both a blessing
and a curse for engineering departments that find themselves
transitioning from designing “dumb” products to “smart”
ones that use embedded software to communicate via the
Internet. They’re tasked with learning new systems, require-
ments and technologies—and they need to know them yes-
terday. Hiring new engineers to fill in the gaps isn’t always
possible. Even if the economy were booming and companies
were hiring more, they’d have a difficult time finding talent.
There are two job openings for every unemployed science,
technology, engineering and math (STEM) professional, ac-
cording to a study by Change the Equation, a non-profit ini-
tiative to improve STEM education in the U.S.

While bringing in outside expertise is one answer, which
we’ll investigate in next month’s special issue on engineer-
ing consultants and service providers, technology provides
another potential solution.

Collaboration is Key
Just like products communicating with each other in an In-
ternet of Things makes each product more useful, design
engineers who collaborate with engineers from other disci-
plines will improve themselves and the products they design.
Communication is a no-brainer, but with tight production
schedules and overflowing inboxes, it’s easier said than done.

The good news is, design collaboration software in the
form of product data management and product lifecycle man-
agement is not just for large enterprises anymore. Software
developers have made their products easier to install, main-
tain and use by small- and medium-sized businesses. They’re
becoming increasingly important tools for all engineers, espe-
cially those who need to stay abreast of the rapid technological
shifts a connected culture is bringing to their work.

And, of course, many of them have mobile apps so engi-
neers can stay connected to them on the go.

Jamie Gooch is the managing editor of Desktop Engineering.
Contact him at de-editors@deskeng.com.
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Smarter Embedded Designs,
Faster Deployment

The combination of NI LabVIEW system design software and reconfigurable 1/O
(RIO) hardware helps small design teams with varied expertise develop demanding
embedded applications in less time. Using this graphical system design approach,
you can take advantage of the same integrated platform to program embedded
processors and FPGAs for faster application development in industries ranging

from energy to transportation, manufacturing, and life sciences.

>> Accelerate your productivity at ni.com/embedded-platform

800 453 6202
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LabVIEW system design
software offers ultimate
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programming, simplifies
code reuse, and helps
you program the way you
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Now Available!
www.comsol.com/4.3a

METAL FORMING: Fluid-Structure Interaction (FSI) in the cast and
mold of an aluminum extrusion process.The isosurfaces show the
dynamic viscosity in the non-Newtonian aluminum flow.
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Verify and optimize your designs
with COMSOL Multiphysics:

Multiphysics tools let you build simulations that accurately replicate the
important characteristics of your designs. The key is the ability to include all
physical effects that exist in the real world. Download a free product
booklet at www.comsol.com/booklet
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Virtual DESktop by Kenneth Wong & Beth Stackpole

NX 8.5 Plugs the Molding Gap with
EasyFill Mold Analysis Integration

n 2008, when Autodesk got

its hands on Moldflow in an

acquisition, it gained a huge

advantage over rival CAD de-
velopers. The ability to simulate
the injection-molding process for
molded plastic products brought
design (CAD) and manufacturing
(CAM) closer than before.

The simulation software is still
available as a standalone program,
rebranded as Autodesk Moldflow.
But it’s also tightly integrated with
Autodesk’s primary 3D mechanical
design software, Autodesk Inventor,
through a plug-in called Moldflow
Adviser.

EasyFill Added to NX

In November, Siemens PLM Soft-
ware’s NX program received a simi-
lar treatment with the integration of
EasyFill Mold Analysis. The tech-
nology came from CoreTech Sys-
tem, makers of Moldex3D, a plastic
simulation package.

“NX EasyFill Analysis enables
designers to easily check potential
manufacturing defects without leav-
ing the NX design environment,”
according to the company. “It helps
users tackle significant molding is-
sues more efficiently to optimize
gate number/locations, material
selection or process conditions.
Additionally, Moldex3D provides
more advanced capabilities in its
‘eDesignSYNC for NX’ to support
packing, cooling, fiber orientation
and warpage predictions. It allows
NX users to visualize more critical
molding factors and evaluate the re-
sults, such as sink marks, overpack-
ing or thermal displacement and
part shrinkage.”

Moldex3D’s plastic mold simulation technology is nhow available
inside NX 8.5 as EasyFill Mold Analysis.

Free Trial Available

Though NX has a robust collec-
tion of stress analysis and simula-
tion tools, EasyFill is the first-ever
plastic mold simulation tool for the
software, according to Robin Wei,
Moldex3D’s product manager.

“We delivered our [Moldex3D]
solver and the API to Siemens de-
velopers,” explains Wei. “So NX
developers were able to integrate
those solvers into their own API
... It’s free. It’s a trial version, but
[users] can use the basic features. If
they want to use the more advanced
features, however, they’ll have to
buy a license.”

Other Moldex3D Options
Through other plug-ins available
from the company, you may also
deploy Moldex3D with Dassault

Systemes” CATIA, SolidWorks, or
PTC’ Creo—all competing prod-
ucts of Siemens’ NX.

Moldex3D also offers an on-
demand solution, where you may
use the processing power of remote
servers to speed up the mold simu-
lation process. Branded “Moldex3D
Cloud Services Solution,” the solu-
tion uses “the power of high-perfor-
mance computing (HPC) capability
for users to enable the plastic design
verification and optimization on
the cloud. Now, two solutions are
available on market: Moldex3D
Public Cloud Services is exclusively
in North America and Moldex3D
Private Cloud Solution is marketed
worldwide,” the company explains.
The on-demand application is avail-
able for a free test drive.

—K. Wong
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THE NEW EPSON SURECOLOR' T-SERIES

e Extreme plotting accuracy at resolutions up to 2880 x 1440 dpi

e Capable of producing a precise, color, D-sized plot in 25 seconds

e Advanced pigment ink technology for truly durable, full-color plots

e High-capacity ink cartridges up to 700 mL for low printing cost

e Space-saving design with easy access front-loading paper and ink
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EPSON SureColor T5000 - 36" | $3995
EPSON SureColor T7000 - 44" | $4995
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by Kenneth Wong & Beth Stackpole

Virtual Desktop

A New Way to Lose Weight with NX 8.5

ike Jenny Craig and Weight
Watchers, CAE software
programs are now on a quest
to help you lose weight.
To be precise, they are introducing
ways to help you shave off materials,
or excess weight, from your design.
(For more on weight reduction, see
“The Twin Forces of Optimization
& Inspiration” in the December
2012 issue.)

Topology Optimization

NX 8.5, the latest release of Siemens
PLM Software’s premiere design and
engineering suite, joins the weight-
reduction craze with the debut of
Topology Optimization. In this pro-
cess, you begin by defining a region
in your design—a specific block of
geometry, most likely a part—you’d
like to optimize. The idea is to see
whether you can redesign the part
with less material, but still ensure it
can withstand the anticipated loads
and stresses.

The topology optimization tools
are intended for designers, not spe-
cialists. Accordingly, NX 8.5 offers
a guided approach to optimization.
To identify where you can shave off
materials, you must first understand
the stress concentration. That calls
for simulation.

Similar to Simulation

Now, you can probably understand
why optimization and simulation go
hand in hand. The inputs required
for optimization in NX are quite
similar to those required for a simu-
lation job: identifying fixed points,
specifying loads, and so on. In fact,
the optimization exercise is based
primarily on a linear static analysis
of loads and stresses on your part.
The primary difference is, in opti-
mization, you specify a target weight

The optimal shape for a bracket, as proposed by NX 8.5's
Topology Optimization.

reduction—say, 30% of the current
part’s weight.

Once you have the inputs in
place, the software can solve the
optimization scenario, just like it
would a simulation task.

In simple terms, the software is
examining every element (or mesh)
to see whether it’s critical to coun-
teract the load expected. If not, then
that’s a candidate for weight reduc-
tion. If you’re running optimization
on a complex part and need addi-
tional computing power (more than
what’s available in your desktop or
laptop), you may tap into a high-
performance computing (HPC)
server. NX 8.5 allows distributed
computing in its simulation func-
tions. Keep in mind that you need a
mesh model to optimize its weight
or volume, so topology optimization
works primarily on single parts. If
your desire is to optimize an as-
sembly (not a very likely scenario),
you’ll have to somehow reduce the
entire assembly into a mesh model
to study it.

A Lighter Future

The optimized outcome resembles—
for lack of a better term—a jagged
blob. That’s because the software
doesn’t make aesthetic judgment
when it singles out areas to shave off
materials. It’s pure math, translated
into geometry. It’s up to you to ex-
amine the proposed topology, then
fashion a part that can be manufac-
tured and also appeal to your target
consumers. You can export the pro-
posed shape as STL into your design
environment.

The process of topology opti-
mization in NX is quite similar to
the process employed by Altair En-
gineering’s SolidThinking Inspire.
(For a review and a video demo of
Inspire, go to deskeng.com/vir-
tual_desktop/?p=6219.) It suggests
certain standard protocols may be
emerging from the software-based
optimization trend. It also points
to a future where most designs will
be lighter, produced with leaner,
tighter topology.

—K. Wong
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Winning the Formula One World Constructors’ Championship is a monumental
accomplishment. Winning it three times in a row is practically unheard of. But
for Red Bull Racing, it was just another day at the office.

Using ANSYS simulation technology, Red Bull Racing is creating virtual prototypes
of its racecars, so engineers can quickly and inexpensively optimize everything
from aerodynamics to brakes to exhaust systems. Red Bull Racing is delivering

on its product promise by remaining dominant in one of the most competitive
environments imaginable. ALyl BauvyIuL

Not a bad day at the office.

Visit ANSYS.COM/RedBullRacing to learn how simulation software can help you realize your product promise
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Virtual DESktop by Kenneth Wong & Beth Stackpole

Siemens PLM Software Walks the
Walk with Openness Promise

or those who think Siemens
PLM Software’ talk about
openness is just talk, it pays to
consider its latest announce-
ments. While they’re seemingly unre-
lated, they go a long way in underscoring
its commitment to the much-discussed
strategy: In the course of a week, the
product lifecycle management (PLM)
veteran announced that its 15-year old
JT data format has been accepted as what
it claims is the first standard endorsed by
the International Organization for Stan-
dardization (ISO) for viewing and sharing
lightweight 3D product information. In
a separate release, Siemens PLM Soft-
ware announced 3DSync, a CAD editing
tool based on Synchronous Technology,
which it plans to offer to any CAD user
as a way to increase productivity when
dealing with imported CAD models from
heterogeneous systems.

While 3DSync and the JT standard
address different needs, they both play
a role in helping organizations work
more efficiently and collaborate more
effectively when using different CAD
systems. Heterogeneous CAD is a real-
ity today, given the predominance of
global design chains made up of partners
and suppliers, comfortably entrenched
in their own portfolio of preferred tools.
CAD interoperability and the ability to
modify 3D models created in another
system has been a longstanding pain
point for customers across industries,
particularly those with complex and
large supply chains.

“Clearly, J'T and Parasolid and collab-
oration is part of our base story, and while
it’s serendipitous that the announcements
happened in the same day, it’s a proof
point of a strategy we’ve been pursuing
for years around multi-CAD environ-
ments and openness,” says Bill Boswell,

General Motors has used the JT file format for more than a decade as part
of its PLM strategy for lightweight 3D visualization and collaboration.
Image courtesy of General Motors.

senior director of partner strategy for
Siemens PLM Software.

Commitment to Collaboration
JT, which many CAD vendors support
and which has long served as a de facto
open format for sharing and visualizing
3D product data across PLM systems in
companies like General Motors, has now
been adopted by the ISO as an interna-
tional standard. Siemens PLM Software
worked closely with ProSTEP iViP, a
global consortium committed to advanc-
ing open standards, to complete the pro-
cess of winning ISO acceptance for J'T,
as well as in publishing a key reference
document (ISO PAS 14306).

Instead of continually having to clean
up and rework native CAD models
for sharing with engineering peers, J T
provides a lightweight description of a
design, including details like geometry,
manufacturing information and meta-
data, but without the full design intent.
Even though the spec was published in
2007 as an open format, the ISO blessing
removes any lingering industry concerns

that Siemens PLM Software might

pull back on its commitment to open
standards, according to Mike Zink, the
company’s senior product manager—and
openness evangelist.

“Official ISO support for JT does
not impact the technology or the capa-
bilities of J'T per se, but it does silence
the naysayers who wanted to believe
that Siemens could at any time wrest
back JT and retake full control for their
own purposes,” agrees Ken Versprille,
executive consultant at CIMdata. “Com-
panies can now feel safe in adopting J T,
and be assured that it can and will be
supported in the future, whether by Sie-
mens or others.”

While lots of CAD and design tool
companies support J'T; there are other
options being promoted around multi-
CAD data exchange. The 3D PDF Con-
sortium is promoting 3D PDF for 3D
model exchange, while Siemens’ compet-
itor Dassault Systémes has its own for-
mat, 3D XML, which is positioned as a
universal lightweight XML-based format
for quick and easy sharing of 3D data.

While Dassault prefers its own 3D
XML to JT; it does support JT in a
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number of its products, according to Fa-
bien Fedida, Dassault’s senior director,
global offer strategy. However, Fedida
says the ISO announcement supports
JT as visualization standard, not as a for-
mat for data exchange—thus Dassault
advises customers to continue to invest
in STEP as a broader CAD interoper-
ability standard.

“We’ve long recommended custom-
ers leverage STEP as the ultimate solu-
don for 3D visualization and interoper-
ability,” he says. “STEP is just the better
way to go when you consider the bigger
picture. It handles visualization, interop-
erability and archiving. On the archiving
front, this is mandated for aerospace
companies, so... using STEP kills several
birds with one stone, more efficiently, and
more cost-effectively.”

Work with 3D Data
The other piece of the latest Siemens
“openness” push is 3DSync, a new appli-
cation designed to simplify the process of
importing and modifying 3D data from
multiple sources. The software is archi-
tected on Synchronous Technology, a key
capability in NX and Solid Edge. The
idea for 3DSync was rooted in feedback
from customers, who continually cited
the ability to easily work with imported
CAD models as one of the core benefits
of Synchronous Technology, according
to John Fox, Siemens’ vice president of
marketing, mainstream engineering. In
fact, based on industry research, Siemens
found that 44% of imported CAD mod-
els had to be reworked because of transla-
tion errors during the import stage.

“There’s always been a lot of com-
plaints that once you import something,
it becomes a dumb solid—but it’s not
like the solid is dumb, it’s more that the
CAD system is dumb,” Fox says. Given
Synchronous Technology ability to
increase productivity when working with
imported CAD data, the company saw
opportunity to parlay this strength to a
broader market, Fox says. 3DSync will be
available for testing at no charge through
May 15,2013.

—B. Stackpole

The Stratasys-Objet Merger:
Going Beyond the Headlines

he list of major players in rapid

prototyping and 3D printing

is not a very long one. In fact,

if you try to count them with
your fingers, you wouldn’t need to use
both hands. In that tightly packed cor-
ner, a new super pact was formed when
3D Systems acquired Z Corp. last year.
Another one has emerged now that
Stratasys and Objet have officially come
together.

In a recorded interview available at
deskeng.com/virtual_desktop/?p=6451,
Jon Cobb, Stratasys’ executive vice
president of global product marketing,
and Bruce Bradshaw, Objet’s director
of marketing, clarify the reasons behind
the merger and addressed some ques-
tions on post-merger operations.

What drew Stratasys and Objet
together, according to Cobb, was a
mixture of similarities as well as com-
plementary differences.

“The two companies are leaders in
the industry, so obviously putting to-
gether the two premiere players make
sense,” he says. “In technology, Stratasys
with its FDM [fused deposit modeling]
technology, focuses on durable thermal
plastic parts. Objet, with its jetting [tech-
nology], focuses on fine featured details,
good surface finish, and dual materials.”
Objet’ jetting technology also supple-
ments the singular jetting process used
by Solidscape, acquired by Stratasys in
May 2011, Cobb pointed out.

Room to Grow

“The fact that we have complemen-
tary technologies, and the fact that
our distribution channels are so solid,
there’s room for all our resellers to
continue to sell both product lines,”
Bradshaw says. “We will, over the next
quarter or so, train—we’re referring to
it as cross-train—each reseller to learn
about the other technologies.”

Bruce
Bradshaw

Jon Cobb

The merger, Cobb says, could offer
both companies room for growth in
aerospace and automotve industries, spe-
cifically in aerospace production. There
may also be new markets they pursue.
Both companies are just getting into that
dental market [digitizing dental fixtures
and producing them using 3D printers].

“Objet has had very good success”
in the dental market, says Bradshaw,
“but that industry itself is also chang-
ing ... Digital dentistry as referred to
today is changing that market rapidly.
And Objet’s technology is known as the
leader in that space ... Having the tech-
nology we have and the Stratasys name
behind it is going to take us to the next
level.” Objet’s penetration of the dental
industry could also push Solidscape’s
participation further in the same mar-
ket, he added.

The consolidated product lines will
fall into three categories:

* The Idea series, comprising Mojo
and uPrint 3D printers (for the con-
cept exploration phase).

* The Design series, comprising
most of Objet products (for testing
design functions).

* The Production series, comprising
the Fortus brand (for factory-scale
production).

For more on this topic, read “Read-
ing Between the Layers of the Strata-
sys-Objet Merger” at rapidreadytech.
com/?p=2482.

—K. Wong
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Engineering on the Edge

MIT Invents Mini
Transformable Robots

No, not that kind of transformer. The
trio of Dr. Neil Gershenfeld, head

of MIT’s Center for Bits and Atoms,
visiting scientist Dr. Ara Knaian and
postdoctoral associate Kenneth Cheung
has created miniature robots that can
be reconfigured into different shapes.

The robots are called “milli-motein,”
and were inspired by a protein’s ability to
reshape itself into nearly any form.

To power their creation, the researchers
invented a new type of tiny motor, called
the electropermanent motor, that would
ensure the robot held the shape when
turned off. It uses a circle of permanent
magnets, paired with electromagnets.
When the robot needs to change shape,
it taps into power to drive a small steel
ring that has been placed around it. This
system means the robots require very
small amounts of power to operate.

MORE = engineeringontheedge.
com/?p=3306

Future Focus

Flexible Phones
Are on the Way

Imagine owning a phone that will never
break if you drop it, with a screen that
is nearly impossible to crack. Flexible
cell phones offer all these advantages
over current-generation models—and
may soon become a common part of
mobile electronics.

The devices will use OLED displays,
and, according to Samsung, will be
“foldable, rollable, wearable and more,”
and “will allow for a high degree of
durability through their use of a plastic
substrate that is thinner, lighter and
more flexible” than conventional LCD
technology.

Samsung
showed off
flexible screen
concept devices
during the 2013
Consumer
Electronics Show
keynote. Along
with Samsung, LG, Philips, Sharp,

Sony and Nokia are all developing the
technology. The first flexible cell phones
may hit the market this year.

MORE =¥ engineeringontheedge.

com/?p=3315

Crowd-sourced Robot Boy Set to Debut
team of researchers in Zurich turned to crowd funding to launch an
ambitious robotics project—developing an advanced, humanoid service robot

in just nine months.

The project is being spearheaded by the Artificial Intelligence Laboratory of the
University of Zurich. Dubbed Roboy, the cuddly-looking robot will be constructed
using a human-like, tendon-driven design (rather than having motors in its joints).

In addition to relying entirely on
sponsorships and private donations, the

(e @
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robot will also be built with an open-source
technology model. Keeping with that democratic
spirit, the team let Roboy’s Facebook friends
vote on their favorite head design.

At press time, Roboy was set to be unveiled—
possibly riding a bicycle—at the Robots on Tour
event in March.

MORE =) engineeringontheedge.com/?p=3525

deskeng.com

NASA Spacesuit Prototype
Has Familiar Look

It's not clear whether it
will take astronauts to
“infinity and beyond,”
but NASA’'s Z-1
prototype spacesuit
redesign will
certainly draw
comparisons
to the gear
donned by Toy
Story character
Buzz Lightyear,
with its bubble top and green trim.
NASA has completed a round of
reduced-gravity testing of the suit,
which would replace the current
Extravehicular Mobility Unit (EMU)
spacesuit. The new suit has a
hatchback, which should make it easier
for wearers to put on and take off. It
can also be attached directly to the
exterior of a rover or space vehicle,
which will allow astronauts to directly
exit a craft rather than using an airlock.

MORE =¥ engineeringontheedge.
com/?p=3482

Light Powered by Gravity

There are billions of people in the world
without reliable access to electricity;
at night, those folks light their homes
the old-fashioned way: with kerosene
lamps. Unfortunately, the fuel is
dangerous and expensive.

The GravityLight project hopes to
mass-produce a gravity-based light
that uses a descending weight to
power an LED bulb. The light comes
in a fabric bag that can be filled with
rocks or dirt, and used as ballast to
provide up to 30 minutes of light.
GravityLight would be less expensive
to purchase and maintain than
solar options, which require costly
hardware and rechargeable batteries
for energy storage.

MORE =¥ engineeringontheedge.
com/?p=3494
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aavertorial /// Dassault Systemes, SIMULIA

the Dassault Systémes brand for realistic simulation,

has quietly been working on ExSight, a next-gen-
eration integrated CAE tool. They are now ready to make
noise about it!

The first question that comes to mind is how ExSight fits
with the existing SIMULIA workhorse, Abaqus. The Rhode
Island-based team emphasized that Abaqus continues to be
the flagship linear, nonlinear multiphysics solver, while Ex-
Sight represents a re-imagined modeling environment to ac-
cess Abaqus and other solvers over time. With that in mind,
it is important to explore this radically new and scalable user
experience that drove a new architecture in ExSight, deliv-
ered on the Dassault Systemes SDEXPERIENCE Platform.

The first impression of the ExSight environment was an
inviting, well thought out interface with many innovative in-
teraction features.

OVer the last few years the R&D team at SIMULIA,

Three ExSight Areas Highlighted
1. Composites. The integration of 3D design (CATIA) ca-
pabilities with structural simulation (SIMULIA) was shown
in ExSight. The design and simulation entities were dis-
played in a single view and manipulated on an aircraft fuse-
lage model. The relationship between composite layups and
plies and their position on the 3D model was easily checked.
Updating the model automatically updates simulation en-
tities, including re-meshing if required, so CAD and CAE
model remain in synch.
2. Batch meshing. Large numbers of complex parts can be
meshed without tying up the user. The computational bur-
den can be distributed across processors, or launched on the
cloud. Local meshing rules can be applied to each part. An
expert has full control to set mesh density, element size, de-
featuring options etc. and then distribute these best practices
across the organization for less experienced users.
3. High-performance visualization. Sophisticated but in-
tuitive visualization controls were shown, including interac-
tive result contours embedded in surrounding geometry, 3D
slice views etc.

High-performance is essential given the model sizes of
many of SIMULIA’ users. Remote graphics exploit multiple

ExSight Links
CAE and CAD

CAE specialists previews ExSight from
Dassault Systemes’ SIMULIA brand.

processors or cloud computing in the new architecture, sup-
porting previously unattainable model sizes. Models with 250
million degrees of freedom can be manipulated in real time,
leapfrogging previous technology. The goal is a billion in the
near future. This is great timing as the data explosion, much
talked about in CAE circles, is surely about to hit us soon.
Large nonlinear result files are not feasible for laptops
etc.; ExSight ships only simplified polygon data over the net-
work, keeping the full results file stored away from the user’s
machine—enabling full visualization on mobile devices.

Collaboration Between Designer and Analyst

The Dassault Systtmes 3DEXPERIENCE Platform enables
collaboration with a synchronized and managed architecture
linking CAD and CAE. A complex assembly was shown as a
CAD model on a designer’s screen and simultaneously as a
CAE model on an engineering analyst’s screen. Since they
were both accessing the same data, not just screen sharing,
design changes flagged by the designer using a paintbrush,
highlighter and chat box were instantly seen by the analyst.
With the intent clear, the analyst accepts the new geometry,
automatically re-meshes and re-analyzes the updated design.
The 3DEXPERIENCE Platform handles all of the interac-
tions behind the scenes.

Conclusion

The heritage of CATIA and SolidWorks products give Das-
sault Systémes a strong understanding of CAD users expec-
tations. SIMULIA has a proven CAE pedigree with Abaqus.
With the Dassault Systemes SDEXPERIENCE Platform,
these technologies come together in the new ExSight en-
vironment, which promises to become a highly productive
and innovative next-generation realistic simulation toolset.
The performance with large models is astounding for both
pre-processing and results visualization.

2
2S5 simuLIA

INFO =) Dassault Systémes , SIMULIA: www.3ds.com/simulia
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Rapid Ready Tech

Mcor Technologies
Announces Iris

Mcor Technologies’ newest 3D printer, Iris,
offers full-color prints, rather than blocks
of solid colors.

The Iris uses the same process as
Mcor’s earlier printer, the Matrix 300—
which, is what the
ASTM calls sheet
lamination. Unlike
other printers, which
use metal or plastic
to build objects, Mcor
printers use standard
printer paper.

The build size is
9.39x6.89x5.9 in.
Layer thickness is 0.004 in. for standard
A4 paper. Color resolution is where the Iris
really stands out, with 5,760x1,440x508
dpi. Mcor’s new 3D printer accepts the
usual STL, OBJ and VRML file formats.

Mcor Technologies is offering the Iris
for just under $16,000 as part of its Free
D plan. The plan also includes machine
use, free materials and service.

MORE =¥ rapidreadytech.com/?p=2957

EOS Introduces
FORMIGAP 110

EOS has put sintering technology to use
on plastic, using a 30-watt, carbon dioxide
laser. The company recently released
the FOMIGA P 110, which is an updated
version of the P 100.

According to the company, the P
110 has been developed to build small
print runs, and parts or products with
a complex internal geometry, such as
medical devices. Among the new features
of the new system
are a four-channel e
heating and use of a

single-point pyrometer. .-.l
EOS also says the f
FORMIGA P 110 has ——
improved stability and

reproducibility.

On the technical

Making Digital Designs Physical

Carbomorph Expands

Printed Electronics g‘

h}r

for 3D Printing

esearchers at the UK'’s
University of Warwick have

come up with a material they are calling “carbomorph” that is designed to be used in 3D
printers. The team made the material by combining carbon black filler with polymorph
modeling plastic, which is a commercial version of polycaprolactone (PCL). According
to the research team, the result can be run through any 3D printer that uses a material

extrusion process.

PCL is biodegradable and has a low melting point, which makes it ideal for additive
manufacturing (AM). Objects built using carbomorph look like plastic parts, but have the

added bonus of being conductive.

The research was published in a paper named “A Simple, Low-cost Conductive
Composite Material for 3D Printing of Electronic Sensors” in the open-access, online

journal PLOS One.

“One of the goals of the project was to try and develop a material that was as simple
as possible to make so that a hobbyist could produce it if they wanted,” says Dr. Simon
Leigh, who led the research team. “It's the idea of empowering people by giving them
the tools to decide how they interact with the technology around them.”

The research team has tested carbomorph by printing out a game controller,
flex sensors in a glove, and heat sensors in a coffee mug. Creative individuals and
businesses will, no doubt, come up with many other potential applications for the new
material. For those without a lab, Leigh and his colleagues are investigating methods of

providing carbomorph for sale.
MORE =¥ rapidreadytech.com/?p=3030

side, EOS’ new additive manufacturing
(AM) system has a build envelope of
7.9x9.8x13 in., with a build speed of up to
0.79 in. per hour. The P 110 offers a layer
thickness of 0.0024 in., 0.0039 in. or
0.0047 in., depending on material (either
polyamide or polystyrene).

MORE =¥ rapidreadytech.com/?p=3017

3D Systems Acquires
Geomagic, Rapidform

3D Systems has signed a definitive
agreement to acquire Geomagic, a
provider of 3D authoring solutions
including design, sculpt and scan software
tools that are used to create 3D content
and inspect products throughout the
entire design and manufacturing process.
The company also recently acquired
Rapidform, a provider of 3D scan-to-

For more coverage of rapid technologies, visit RapidReadyTech.com
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CAD and inspection software tools,
which it described as securing the
cornerstone of its fifth growth initiative:
to create a seamless, digital scan,
design and print platform for the
benefit of its customers. The Geomagic
acquisition would further that goal.

The company says the combination of
Geomagic's sculpting, modeling, scanning
and inspecting software tools with 3D
Systems’ portfolio strengthens its 3D
authoring platform, and positions the
company for accelerated growth in the 3D
content-to-print space.

Geomagic recently made headlines
with its announcement of Freeform
2013 3D modeling software and Spark.
Freeform 2013 allows users to virtually
sculpt new designs. Spark leverages the
SpaceClaim platform to offer new tools for
3D scan, design and inspection.

MORE =¥ rapidreadytech.com/?p=3186
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Design Optimization Sponsored Report /// Intel® Corporation

Hybrid Cloud: The Best
of Local and the Cloud

The cloud may be all the rage, but it can’t touch the

speed of today’s workstation.
BY DOUG BARNEY

do everything a local machine can, and do it cheaper and
better. For some applications, batch-oriented programs for
instance, that may be true.

Workstations are different. Serious workstation applications
where users create, test and modify their ideas in rapid succes-
sion are best served with high-performance local processing.

Moore’s Law tells us that processor power will essentially
double every 18-24 months—so your next workstation may be
at least two to three times faster than the one you’ve got today.

I fyou listen to some cloud vendors, software in the ether can

Performance and User Experience

"Talk to anyone you know who uses interactive applications in the
cloud, and you’ll discover the experience can be maddening. Now
imagine running a demanding engineering application purely
from the cloud: probably not a very satisfying way to work.

The cloud has two things going against it in the perfor-
mance department. Most services are based on shared, virtual-
ized servers in huge server farms, not high-performance local
central processors and GPUs. And the cloud will never be as
fast as local computing because the network is the gating factor.

Moore’s Law doesn’t apply to the network, which makes far
smaller performance gains. Even with faster connections, such as
gigabit or 10 gigabit Ethernet connections, performance is only
fully optimized if all portions of the network are upgraded the
same way. After all, a network is only as fast as its slowest point.

Where the Cloud Makes Sense
While the cloud struggles to support highly interactive applica-
tons, there are many things it does well. Some engineering tasks
are optimized by cloud services that augment your workstation.

For instance, some smart engineers develop on their worksta-
tion, and then send the final system or assembly to the cloud,
cluster or data center. Sounds great. Simulation is one area where
the cloud may shine. Autodesk, a pioneer in bringing simulation
to the cloud, refers to its services as a way to “extend design be-
yond the desktop.” Clearly, Autodesk360 Simulation software is
an adjunct, not a replacement, for desktop workstations.

When coupled with a powerful workstation capable of run-
ning simulations you can maximize the value of your cloud
investment in the same way Hollywood brings new feature

length animation to market. In Hollywood, artist and anima-
tors create and test locally in a highly interactive and very
creative loop—once they agree on the outcome they enter a
phase known as production rendering—using all their local
and cloud contracted resources to deliver the next blockbuster
animation faster than ever before.

They meld local with the cloud and the result is innovation
and creativity at speeds never thought possible.

Another Consideration: Cloud-onomics

Local processing is a fixed, well understood cost. Cloud ser-
vices are a variable cost with prices you can’t ultimately control.
Hidden in the cloud costs are fees for boosting the network
for performance and reliability, more pipes so there is no single
point of failure, and perhaps WAN accelerators and optimizers.

So what is really more cost-effective, local computing or the
cloud? For problems that are fairly quickly done, the network
costs could be more than internal processing. Where the network
economics start to make sense for cloud are large problems that
can take multiple hours, days, or more of data processing.

It still makes sense to keep most applications and computing
local—using the cloud to augment your demands. More impor-
tantly, as Hollywood has figured out, employ the cloud when is it
is more likely you will get the results you are looking for. Be edu-
cated in your use. Start with coarse grain models to validate your
hypothesis, then and only then launch a large-scale fine grained
model to the cloud. You will like the results much better.

Whatto Do
Be smart about the cloud. Create, test and modify ideas locally.
Be educated about how to get the most from the cloud and
remain within your budget. Learn from others. Look to Hol-
lywood. Can your workflows mimic theirs? Probably.

Next month we’ll talk about getting the most from
your software.

( lntel inside™

Doug Barney is « computer journalist with et
nearly 30 years of experience. Xeon'

INFO = Intel Corp: intel.com/go/workstation
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Focus on Mobile Computing // workfiows

Engineering Meets
the Mobile Fast Lane

Mobile offerings are finally starting to help streamline certain
engineering workflows—while bolstering day-to-day productivity.

BY BETH STACKPOLE

ohn, a structural engineer for an automotive

original equipment manufacturer (OEM), is

awakened by the alarm on his iPhone at 6

-m. After a quick check of his email, he fires off
a response to an overnight inquiry about a par-
ticular attribute on a part that was sent to him
by a partner in Asia working on a 24/7 global
design cycle.

Downstairs, coffee in hand, John grabs his
tablet to do a collaborative online review of the
3D part model with the Asian-based team. The
partners come up with a workaround, make the
desired changes, and push the iterative design
to the next level before John even hops in the
shower—and prior to the Asian team taking off
for the day.

Elsewhere, Carol, a designer, is on the train, en route to
her job at an industrial equipment manufacturer. Trying to
get a jump on an already busy day at work, she leverages
her iPad to access 2D drawings and customer requirement
documents from the product data management (PDM)
repository on the corporate server, in preparation for her
part in the afternoon’s big design review meeting. Taking
advantage of on-the-go Internet access, she also manages
to engage with a couple of members on a social networking
site focused on her specific CAD tool, to get some pointers
on how to use the tool to tackle a particularly thorny design
tolerance issue.

Meanwhile, Carol’s colleague, Bob, the engineering
manager on the project, has been out for days at a client
site. Now, he’s slowly making his way back to the office
to facilitate the design review meeting, although he’s been
stuck at the airport for the last few hours grounded by
weather delays. Regardless, Bob has been able to put the
unexpected layover to good use, polishing up the final de-
tails for the meeting. Juggling his tablet, a cell phone and

With ForceEffect Motion, engineers can apply simulation
capabilities to develop and test mechanical systems
with moving parts on their mobile devices. Image
courtesy of Autodesk.

a portfolio of mobile apps, Bob adds a couple of new mile-
stones to the shared project timeline, uses an online mobile
app to ensure the proper conference room is booked, and
even places a lunch order online for the engineering team’s
favorite take-out.

Around the globe, organizations of all sizes and across
all industry segments—along with engineers like the fic-
tional John, Carol and Bob—are frantically integrating
mobile devices and mobile apps into their daily workflows.
A recent forecast by International Data Corp. projects the
worldwide mobile worker population to reach 1.3 billion,
representing 37.2% of the total workforce, by 2015. Sy-
mantec’s 2012 State of Mobility Survey also reveals a tip-
ping point in mobility adoption: It found that 71% of en-
terprises are, at a minimum, discussing the deployment of
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custom mobile applications—and one-third are currently
implementing or have already implemented custom mo-
bile applications.

Experts say engineering departments are not neces-
sarily at the forefront of this rapidly evolving paradigm
shift, primarily because of the still-limited number of
high-functionality engineering-specific apps, which are
in part impeded by the much smaller real estate of mobile

1. Early design and concept. What engineer hasn’t, at one
point or another, grabbed a sheet of paper or the proverbial
“napkin” to sketch out an idea or rough up a design point to
later showcase to a colleague or customer? Experts agree that
the tablet (and even smartphone) is a perfect form factor to
replace paper, which can get lost, and the gesture-based user
interface now common among mobile apps provides a natural
way to interact with the device for common drawing and light

devices. Nevertheless, that’s starting
to change thanks to a bevy of next-
generation mobile apps starting to
hit the market. These new design tool
apps maximize the smaller footprints;
they also leverage features like video,
accelerometers and global position-
ing capabilities to advance function-
ality and help facilitate more produc-
tive engineering workflows. (For a
look at the new generation of mobile
apps, see “Mobile Engineering 2.0 on
page 22.)

“The lines are starting to blur
between what a tablet is and what a
laptop is,” says Prabakar Murugap-
pan, director, mechanical design,
DLS, at Autodesk. “We’re starting to
see considerable interest and usage
gradually growing in terms of mo-
bile tools in all different facets of the
design process.”

Mobilizing Key Workflows
Autodesk has been particularly aggres-
sive about staying in front of the mo-
bile design tool curve. The company
has introduced an array of mobile
apps—from ForceEffect for simulat-
ing early design concepts to AutoCAD
WS, an app for viewing, editing and
sharing AutoCAD files that the firm
says now has more than 10 million
downloads. Mobile apps like these
and others go further than their pre-
decessors in streamlining day-to-day
tasks associated with the engineer-
ing workflow, from early concepting,
to design collaboration, all the way
through supplier sourcing and on-site
inspection. Based on interviews with
engineers and design tool vendors,
here are five core workflows that can
be improved, if not transformed, with
the addition of mobile apps.

ThinkStations are up to 24% more
reliable than our top competitors.”

\When'your company needs a breakthrough idea, they turn to you.
When it's time to make that idea come to life, turn to the workstation
offering unmatched reliability. Lenovo® ThinkStations®, with NVIDIA®
professional graphics, are designed, built, and tested to rigorous
performance standards. And according to an independent study,
they were found to be the most reliable among our top competitors.
In fact, the only thing more reliable than a ThinkStation is you.
*Read the TBR report at

lenovo.x
THOSE
WHO DO.

lenovo.com/workstation cadcamperformance.com

Lenovo, the Lenovo logo and ThinkStation are registered trademarks of Lenovo. ©2012 Lenovo. All rights
reserved. NVIDIA and the NVIDIA logo are trademarks and/or registered trademarks of NVIDIA Corporation
in the U.S. and/or other countries.
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Autodesk Inventor Publisher Mobile Viewer lets teams
interactively view animated 3D assembly instructions
created with the Inventor Publisher desktop software.
Image courtesy of Autodesk.

concept and editing work.

Beyond mobile sketch tools like SketchUp or Autodesk
SketchBook, additional “point cloud” technology like the
Autodesk 123Catch mobile app lets users capture a photo
of an existing product or a particular part-in-progress that
needs to be refined, and turn that component into a 3D
model that can then be further refined using mobile tech-
nology when on-site with a customer or out in the field.

“Just think about being at a meeting with a client and
breaking out your iPad to start drawing,” explains Doug
Cochrane, CTO at IMSI/Design. “It’s a great way to show
oft ideas or sketch on top of a design for design iteration.”

2. Collaborative design. At this point in time, given
the current app offerings, collaborative design might be
the sweet spot for the case for mobile use. Many of the
early mobile design tool apps were all about capabilities like
viewing and 3D markup, to facilitate design collaboration
when engineers are on the go and not tied to their worksta-
tions. The newer generation of apps enhances the workflow
by exploiting capabilities like video and video chat to push
mobile collaboration to the next level.

Consider the scenario where there is an international
team of engineers, planners and architects deployed on a
project, in constant need to exchange everything from 3D
parts models and building plans to requirements docu-
ments and project timelines. Typically, email has been the
preferred communications vehicle—although not neces-

Focus on Mobile Computing // workfiows

sarily the most effective, given time zone dif-
ferences and the sheer quantity of messages
exchanged on every design project. That’s ac-
cording to Kal Houhou, regional BIM imple-
menter, North American region for Smith-
GroupJJR, who says those involved in a typical
project could see anywhere from between 150
to 200 related emails a day. “By sending emails
back and forth, you end up with a lot of email
from everywhere on different subjects—and
no matter how organized you are, the flow is
too large,” Houhou says.

Using a combination of Autodesk PLM 360,
a cloud-based product lifecycle management
(PLM) solution, and a variety of mobile apps,
SmithGroup]JJR architects and mechanical
engineers have transformed the way they col-
laborate on projects. Tablets are used to take
pictures of work in progress, which are then
digitized and marked up using AutoCAD WS. “Having
something portable is a no-brainer for this kind of collabo-
ration,” Houhou says. “There are just some places where
you can’t take a laptop.”

The ability to orchestrate mobile printing can also
facilitate collaboration, notes Andrew Vecci, director of
marketing at Océ, which offers Océ Publisher Mobile, for
printing to a wide-format Océ system from a smart phone
or tablet. Being able to submit print jobs and have docu-
ments accessible virtually can remove some of the burden
of advanced planning prior to going off-site to a remote
office or manufacturing location as part of the engineering
process, he explains. “Employees no longer have to worry
that they have all the documents they need stored on a
jump drive or printed in hard copy before they go out into
the field, or put a job on hold when they retrieve critical
design data,” Vecci says.

3. Design costing. For garnering access to standard
parts, the mobile paradigm can be highly efficient. From
a tablet or smart phone, engineers can easily frequent any
number of online catalogs and communities—like Dassault
Systemes’ 3DVIA Mobile, for example—and have immedi-
ate online access no matter where they are to thousands
of high-quality, downloadable 3D CAD part models (many
of them free) so they don’t need to recreate the wheel for
each design.

Using the video functions on a mobile device can also
help facilitate the costing process when collaborating with
suppliers, IMSI/Design’s Cochrane says, describing a sce-
nario where an engineer could pull up a part on his or her
device and work with the supplier on making real-time
changes right from the production floor, knowing instantly
whether the revised design is manufacturable.
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In addition to performing field observations
using CAD drawings, TurboSite also allows for
the presentation of 2D/3D designs to clients,
to depict how the actual products work in the
field. Image courtesy of IMSI/Design.

4. On-site field inspection. Video and video chat ca-
pabilities can be a powerful tool in aiding in on-site field
inspection and the subsequent reporting. In lieu of taking
copious handwritten notes, and then manually re-entering
them into a document to distribute to colleagues in email,
it’s much more efficient to capture conditions in video,
which can be shared and discussed in real-time on the
shop floor or at the customer site using the device’s chat
capabilities.

“No one in the world designs anything and doesn’t in-
spect the end result,” Cochrane says. “But to inspect it, you
usually have to go off-site—and then there’s the pain point
of having to record and document information ... using
multiple pieces of software and compiling and recompil-
ing notes. With a tablet, you can gather information in the
field, organize it, hit a button, and export a report.”

5. Client presentations. A mobile device’s ability to
support a near real-time collaboration process also helps
facilitate client interaction, and streamlines the iterative de-
sign cycle. Whether it’s through video chat, an augmented
reality scenario where you virtually depict a product or
building layout on the fly, or simply making a design tweak
while at a client site and having them instantly see and sign
off on changes, design teams can cut hours, even weeks, out
of the design cycle.

“You can let clients see design iterations in real time,”
Cochrane explains. Traditionally, an engineer might get
input from the client on-site, go back to the office, boot up
the CAD package, make modifications, and then email the
revised design for further input—a process that could take

With TurboSite, users can analyze product
specifications, add annotations and red marks, and
attach pictures and video to document pertinent design
information. A report can be automatically generated
for team collaboration, record tracking and archiving
purposes. Image courtesy of IMSIl/Design .

weeks, depending on the number of iterations.

While mobile tools are definitely making inroads into
many facets of the engineering workflow, most pundits
agree that full-blown design and 3D CAD modeling will
remain on the desktop for the foreseeable future. Yet Au-
todesk’s Murugappan doesn’t see it that way, particularly
with the advent of newer tablet technology and in conjunc-
tion with developments around cloud-based software.

“I don’t see any limitations for using mobile devices any-
where, even for hard-core CAD,” he says. “The key thing
to keep in mind is not just looking at today’s tablets, but
at the evolution of the technology. With cloud and mobile
combined together, any limitations go away.”

Beth Stackpole is a contributing editor to DE. You can reach
ber at beth@deskeng.com.

INFO =» Autodesk: Autodesk.com
=) Dassault Systémes: 3DVia.com
=) IMSI/Design: IMSIDesign.com
=) International Data Corp.: idc.com

=) Océ: Oce.com

=» SmithGroupJJR: SmithGroup]JR.com
=) Symantec: Symantec.com

=) Trimble: SketchUp.com

For more information on this topic, visit deskeng.com.
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Mobile Engineering 2.0

A new generation of apps takes advantage of mobile devices’

unique characteristics.
BY KENNETH WONG

C oming home from a trade show in early
2011, I found myself on a flight with
no movie. With more than two hours
to kill before landing in San Francisco, I de-
cided to play with my iPad, acquired just a
month before.

Like all new iPad owners, I had down-
loaded nearly every free app that seemed
marginally useful. I soon realized the vast ma-
jority of the engineering and design apps I'd
installed allowed me to do exactly the same
thing: View a 3D model in a lightweight for-
mat and add notes to it.

Early mobile apps for engineers and de-
signers, which hit the market about six months
after the birth of the iPad, were largely at-
tempts to duplicate the desktop experience on
the tablet. (Developers have made, and con-
tinue to make, design and engineering apps
for smartphones, but the tablet with its larger screen is
often deemed a better platform for these apps.) Many
developers did a handsome job providing tablet users
with a way to remotely access cloud-hosted 3D models,
inspect them, annotate them and share them with others.

The ability to bypass the cumbersome desktop and
comparatively heavy laptops to perform routine design

(+]4]

reviews and collaboration was appealing in itself. How-
ever, these apps hardly introduced anything new to the
tried-and-true operations made possible by traditional
computers. Few, if any, took advantage of the features
inherent to the new devices—location awareness and
built-in camera, for example.

At the end of 2012, the iPad was 2 years old, but the
platform had reached its fourth incarnation. Similarly,
mobile apps now enter a new phase, marked by the incor-
poration of the device’s unique advantages. For example:

e With Autodesk 123D Catch, you can transform a
series of digital photos of the same subject (say, a build-
ing or a sculpture) into a 3D model, built with polygons,
skinned with a realistic texture.

* With IMSI/Design’s TurboSite, your physical loca-

Fainter. EASM

The next generation of eDrawings mobile from
SolidWorks will incorporate an augmented reality setup.
As shown here in the prototype app, you'll be able to
project your design into the camera feed in real time.

tion, as fixed and tracked by the device in real time, is
part of the navigation mechanism. (Think of navigating
a factory’s 2D site plan as you might in Google Maps.)

* A new version of SolidWorks eDrawings mobile—
still in development at press time—allows you to overlay
your CAD model on top of the camera’s view, creating
an augmented reality (AR) window on the iPad.

Finally, the apps are catching up with the device’s
innovation.

Combining Real and Virtual Worlds

In September 2012, even though SolidWorks World was
still four months away, Rich Chin, the man who helped
bring the runaway hit SolidWorks Sustainability to mar-
ket, already had something up his sleeve he was ready to

preview. Taking advantage of the press crew assembled
in Waltham, MA, for the SolidWorks 2013 launch, he
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decided to unveil a prototype AR app for the
iPad (as mentioned above). The function is
expected to become part of the next release
of eDrawings Standard and Professional for
the iPad.

“The idea is to expand the engineer’s
workspace beyond the LCD screen, into aug-
mented reality,” says Chin, director of product
innovation. “We were looking at AR and how
it was going to provide value to engineers.
The first platform we tried it on didn’t work
out. Then the iPad came out, and it turned out
to be a fantastic platform for this.”

As demonstrated with the prototype,
Chin envisioned the app to provide a button,
which could beam a digital model into the
real world—in other words, project the CAD
model onto the camera view. This treatment
will be available whenever you open a docu-
ment recognized by eDrawings.

“When we render the virtual model, we’ll do it in
full-scale and match the perspective exactly with the
camera perspective,” Chin says. “It will feel like that
model is sitting there.”

New Ways to Sketch and Draw
For years, design software developers have written
programming code based on the mouse-and-keyboard

Orange Juice Studios’ Cado mobile app uses its
patent-pending OMouse input system. The user
can confirm or cancel the command by pressing
either of the floating buttons that ergonomically
trail the offset cursor. The keypad and sidebar
tools are also presented to afford the user the
option to draw using coordinate points or angle
and length combinations.
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Autodesk Formlt mobile app lets you place, combine and
edit primitive shapes to create geometry using fingertips.
The geo-location option and sun angle simulation
provides you with a way to examine precise shadow
casting during a specific time of the year.

input paradigm. But the emergence of touch-sensitive
devices—and consumers’ increasing reliance on them—
now call for a new way to sketch in 2D and model in 3D,
using fingertips as the primary input mechanism.

Such attempts could be seen in 123D Sculpt, an Au-
todesk mobile app already in Apple’s app store, and Au-
todesk FormlIt, a mobile app that premiered at Autodesk
University 2012.

With 123D Sculpt, you can use fingertips to poke
and pinch a block of geometry to reshape it organically,
as you might do with a block of clay in real life. The
mobile app, available for free, uses the same technol-
ogy found in Autodesk Mudbox, a digital sculpting and
painting program with a price tag beginning at $795.

FormlIt allows you to use fingertips to drop, place,
modify and reposition primitive shapes. A tap brings up
a context-sensitive menu, which lets you add dividing
lines to subdivide the primitive shape and create ad-
ditional geometry through direct-edit style dragging.
Though not ideal for precision modeling, it’s a robust
tool for creating basic shapes. The daylight simulator,
which shows shadow casting based on sun angle calcula-
tion throughout the year, makes this a valuable tool for
testing out architectural projects.

“When you’re away from your desk, if you have an
idea, you want to have an easy way to generate that and
explore it,” observes Amar Hanspal, Autodesk’s senior
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vice president of platform solutions. “[Touch-based mod-
eling] is something you’ll see more and more of in Au-
todesk apps—not just pinch to zoom and swipe to pan.”

Recognizing the market for its bread-and-butter
software AutoCAD on mobile devices, Autodesk came
up with a cloud-powered mobile sketching app, called
AutoCAD WS. The app successfully transformed many
operations typically performed with mouse and key-

gorithms and cloud-hosted processing, the application
can stitch together a 3D mesh model of a scene based on
a collection of user-submitted 2D digital photos. The re-
sulting scene can be exported to design software as point
clouds or a STL file.

Those who need to capture as-built conditions of
plants, buildings and mechanical structures in highly
detailed formats will continue to use laser scanners, dig-

board (dimensioning, drawing lines
and circles, resizing parameters,
and so on) to fingertip operations.
Still, that wasn’t good enough for
Az (Attaz), an architect in London,
and Vim (Vimal), a mechanical engi-
neer in South Africa. Together, they
founded Orange Juice Studios and
set out to create a new sketching app
called Cado, still in development at
press time. (The third party to this
development team is a mysterious
talented developer, who prefers to
be known only as The Hat.)

Central to Cado is the use of fore-
finger and thumb to draw objects
(lines and arcs) and adjust their pre-
cise dimensions. The input system
is called OMouse, currently patent-
pending, and it “solves the conun-
drum of drawing accurately with
your fingers,” Vim says. While many
mobile software developers consider
the lightweight device more suitable
for editing existing drawings than
creating something from scratch, Az
and Vim say they believe Cado can
be a “full-fledged CAD program.”
Cado is set to hit the market in the
second quarter of 2013.

The Cloud Catch

Even though the digital camera
has been part of smartphones and
mobile devices for years, few mo-
bile engineering and design apps
incorporated it into their functions.

All that changed with Autodesk’s
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