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It turns out you can  
simulate success.

Find your ideal workstation configuration 
at dell.com/smb/design.

Dell Precision™ Workstations power the 3D 
engineering applications you need to design, 
visualize and simulate industrial machinery parts, 
and accurately test them before you begin building.

Now you can:

•		Complete	designs	and	simulations	fast	with	 
the speed of Intel® Xeon® processor or Intel® Core™ 
processors, Windows® 7 Professional and up to  
256 GB* of RAM  

•		Maximize	software	functionality	with	the	reliability	
of ISV certifications and optional 24/7 local,  
over-the-phone Dell ProSupport™

•		Create	innovative	designs	with	high-performance,	 
professional-grade ATI FirePro™ or NVIDIA Quadro® 
graphics

Dell recommends Windows®

Image courtesy of Mammoth-WEBCO, Inc

104363_us_smb_fy13q3_mag_wk_manu_cadalyst.indd   1 10/2/12   6:18 PM



3Winter 2013  cadalyst  www.cadalyst.com

14

Winter 2013    www.cadalyst.com

columns

features cadalystlabsreviews
14 techtrends   By Heather Livingston
 Construction Innovators Reach for the Moon
 Architecture moves toward the final frontier with the help 

of giant 3D printers.

18 cadalystlabsreport   By Shaun Bryant
 Meet Me on the Cloud
 Web-based collaboration and data-management  

solutions make it easier for CAD professionals to gain  
approvals, stay organized, and speed workflows. 

26 cadalystlabsreview   By Bill Fane
 Solid Edge ST5
 3D modeler successfully melds history-free and history-

based approaches and expands manufacturing options.

32 firstlook   By Art Liddle
 HP Elitebook 8570w
 Midrange mobile workstation delivers 50% more bang 

for the buck than its high-end predecessor.

34 firstlook   By Art Liddle
 Lenovo ThinkPad W530
 High performance and solid engineering come together 

in a lightweight package — all for a midrange price. 

36 firstlook   By Patrick Davis
 IMAGINiT Clarity for Autodesk Revit Server
 Manage your Revit Server, automate repetitive tasks, and 

collaborate with users in multiple locations.

40 firstlook   By R.K. McSwain
 DraftSight v1R2.1
 Professional 2D CAD performance at a great price: free.

42 cadmanager   By Robert Green
 The Amazing Billable CAD Manager
 Tie your management time to projects and dramatically 

reduce your overhead.

44 circlesandlines   By Lynn Allen 
 Autodesk 360: CAD on the Cloud
 New web-based services and computing power can take 

your productivity to a higher place.

46 userprofile   By Cyrena Respini-Irwin
 Tip Guru
 A teacher at heart, Len Nemirovsky believes good things 

come from sharing his knowledge of AutoCAD. 

26

4232

departments
4 editor’swindow
8 cadcentral

8 cadcartoon
12 hottipharry

Cover art direction: Gwen Thomsen Rhoads

©
 iS

to
ck

ph
ot

o.
co

m
/J

es
us

 C
on

de
 a

nd
 li

ka
r

18



www.cadalyst.com  cadalyst  Winter 20134

Here’s a CAD trivia question for 
you: Which prominent industry 
figure once said, “I think [cloud-
based computing] is a big deal. 

If we look out three to five years, I think 
most software will be delivered this way”? 

I’ll give you some hints: It was late 
2009, the prediction was delivered at a 
major annual CAD event, and the com-
pany that hosted the event now has a 
pretty big stake in the cloud-based soft-
ware market. 

If you guessed Carl Bass, CEO of 
Autodesk, you’re right! As I shared in 
“Editor’s Window” in the spring 2010 
issue of Cadalyst, Bass made that state-
ment at Autodesk University 2009. At that 
time, the company already was moving 
forward in the cloud-computing arena 
with several Autodesk Labs technology 
previews. 

Since then, Autodesk’s cloud-based 
offerings have grown tremendously and 
now include commercially available prod-
ucts and services. In addition to AutoCAD 
WS, designed for file viewing and editing, 
a bevy of others are available to tackle 
tasks ranging from collaborative design 
review to rendering and model simulation, 
and even product lifecycle management. 
(See related coverage of Autodesk 360 
in “Meet Me on the Cloud,” p. 18, and 
“Circles and Lines,” p. 44.) 

Looking back at Bass’s forecast and 
considering all that has transpired since, 
one has to wonder if Autodesk has only a 
couple more years before “most software 
will be delivered this way.” So far, custom-
ers seem to be accepting cloud comput-
ing — or at least they aren’t strongly 
objecting. 

In contrast, a few months after Bass’s 
pronouncement, SolidWorks’ then-CEO 
Jeff Ray told attendees at SolidWorks 
World 2010 that his company planned to 
begin launching cloud-based software as 
early as that fall. The response from the 
SolidWorks user community was nothing 
short of an outcry. The company’s cloudy 
aspirations came to a virtual halt. 

What’s the difference here? Why does 
one company make great strides in the 
cloud realm, with customers in tow, while 
another seems very nearly at a standstill, 
with customers up in arms? 

One obvious difference is the 
approach. Autodesk typically releases 
cloud tools in beta format, for free, and 
users can experiment with them. Even 
when the solutions are commercially 
released, the company offers them as 
options — and again, usually free or as 
bonuses for customers on subscription. 
Customers use the cloud-based services 
voluntarily and can build confidence and 
trust gradually, with little perceived risk. 

In the case of SolidWorks, the company 
didn’t clearly state what was in the works 
or whether customers would have a choice 
in the matter. That left users to make 
assumptions, and soon online communi-
ties were buzzing about the possibility that 
SolidWorks could be moving to the cloud, 
period, leaving users without control over 
their method of software access and put-
ting workflows, design data, and even 
business livelihoods at risk. 

While Bass has always been open, even 
promotional, about Autodesk’s cloud-
based vision, SolidWorks never cleared 
up that early confusion and even today 
remains tight-lipped. Bertrand Sicot, cur-
rent SolidWorks CEO, strikes me as genu-
inely concerned about his company’s prod-
ucts and customers but has yet to state 
definitively what is or isn’t in the works 
related to SolidWorks on the cloud. 

Cloud-based software offers a wealth 
of potential benefits for CAD workflows, 
if adopted wisely. As long as users know 
what lies ahead and retain the option 
to move to the cloud only if and when 
they’re ready, they should have no reason 
to feel threatened by the prospect.

Updated Forecast

editor’swindow

Over the past 
three years, much 
has changed 
in the world of 
cloud-based 
software for  
CAD users — 
and much has 
stayed the same. 

Nancy Spurling Johnson
Editor-in-Chief, Cadalyst
nancy.johnson@cadalyst.com



And why you need overclocking, SSD caching an dedicated rendering.

If you’re in the market for an engineering workstation, you should 
begin your research by taking a look at your workflow. First, determine 
the size of your assemblies, followed by the complexity of your parts 
files and finally, the number of geometric surfaces you typically work 
with. Once you have made these determinations, you’ll be ready to 
begin.

The Core of Your Workflow
Most engineering applications, like SolidWorks, Autodesk Revit, or 
Autodesk Inventor, are frequency bound (meaning they predominantly 
use only one processing core), so their ideal hardware platform is a 
workstation with fewer cores but higher frequency. However, if your 
workflow also includes rendering and simulation (which use multiple 
cores simultaneously), you’ll need the maximum number of cores 
to run at peak performance. For most workflows, a quad core Intel® 
Core™ i7 processor is the optimal choice, especially if it’s overclocked 
like those found in XTREME edition workstations from BOXX.

Overclocking Matters
While brand name computer manufacturers focus most of their 
attention on mass produced, general use PCs, BOXX offers professional 
grade workstations custom configured and overclocked for 3D visual-
ization. And with the ability to achieve 4.5 GHz, overclocked 3DBOXX 
XTREME workstations hold a decided advantage over competitors’ 
top-of-the-line models which can only manage 3.7 GHz— the speed 
threshold since 2006. 

“It’s the frequency plateau,” says Tim Lawrence, BOXX Technologies’ VP 
of Engineering. “Improvements to architecture have helped somewhat, 
but not enough. With processor speeds remaining virtually stagnant 
for six years, overclocking is the only way to significantly increase core 
speed and thus, performance.” 

However, the value of overclocking doesn’t begin and end with speed. 
Faster processes result in an accelerated workflow, greater efficiency, 
higher productivity, and in general, a better overall user experience.

And if you’re concerned regarding the effects of overclocking on a pro-
cessor, rest assured knowing BOXX has shipped overclocked systems 
since 2008 and with thousands of systems in the field, the company 
has not experienced a processor failure rate any different from that 
of standard processor systems. In short, there has been no statistical 
variance whatsoever. The reason for this is that BOXX works closely 
with Intel to stay within the parameters of safe overclocking, providing 
increased performance without applying significantly larger increases 
in voltage. And like all BOXX systems, XTREME systems are backed by a 
three year warranty. 

The SSD Difference
3DBOXX 4050 XTREME and 4920 XTREME performance is further 
enhanced by the option of Intel® Smart Response Technology whereby 
the system automatically learns which files users access frequently and 
copies them from the hard disk drive to the solid state drives. The next 
time these files are requested, the system loads them from the SSDs 
rather than the slower hard drive. The result is faster booting, faster 
application loading, and accelerated performance.

BOXX Recommends

3DBOXX 4050 XTREME is a liquid-cooled workstation, powered by an 
overclocked quad core, Intel® Core™ i7 processor running at 4.5 GHz. 
Available with up to two GPUs (NVIDIA Maximus™ technology) and 
support for solid state drive (SSD) caching for increased storage perfor-
mance, 4050 XTREME is the industry’s fastest single socket workstation 
for engineering and product design applications. 

3DBOXX 4920 XTREME, another liquid-cooled BOXX workstation, 
includes an overclocked, six core, Intel® Core™ i7 processor also capable 
of speeds up to 4.5 GHz. 4920  XT is available with up to four GPUs 
(NVIDIA Maximus™ technology), and support for solid state drive cach-
ing for increased storage performance.

RAM
In regard to system memory, you’ll need at least 8 to 10 GB. With this 
amount, if your workstation is responsive and executes tasks quickly, 
you’ve made the right choice. If not, you may need to increase your 
RAM (in many instances) to as much as 16GB.

GPU
Although an NVIDIA Quadro 600 card is serviceable, BOXX recommends 
the NVIDIA Quadro 2000 as an ideal mid-range graphics card for most 
engineering workflows.

Rendering: Get Dedicated 
Because rendering is such a key aspect of engineering workflows 
(requiring substantial time and processing power), engineers should 
consider off-loading rendering tasks to a dedicated rendering system 
like BOXX renderPRO, a personal, rendering solution for all 3D graphics, 
animation and compositing workflows. 
Easily configurable to accommodate any workflow, renderPRO frees 
your workstation and brings dedicated rendering to your desk side. 
Available with Intel® Xeon® E5-2600 series processors, renderPRO 
features up to 16 processing cores. It’s key advantage, however, is that 
renderPRO enables users to deliver complex projects within budget and 
on schedule by drastically reducing rendering time. 

Increasing Productivity and Profit
The key to increasing productivity and profit is to accom¬plish more in 
less time. Faster turnaround means fewer employee hours invested and 
more time for new projects and clients—and that means greater income 
for your business. So when you configure the ultimate engineering 
workstation, consider solutions you won’t find anywhere else delivering 
performance you can’t get anywhere else—overclocked 3DBOXX XREME 
workstations

More Info at: 
www.boxxtech.com/solutions/solutions.asp
For sales inquiries call us at 
http://www.boxxtech.com/index.asp
512-835-0400 / SALES@BOXXTECH.COM

HOW TO CONFIGURE THE ULTIMATE ENGINEERING WORKSTATION

ADVERTISING
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cadcentral By Nancy Johnson and Cyrena Respini-Irwin

Throughout fall 2012, 3D printing con-
tinued to make strides on professional 
and consumer fronts. The National 
Additive Manufacturing Innovation 
Institute (NAMII) officially opened for 
business in October. The Ohio-based 
public–private partnership, which is 
managed by the National Center for 
Defense Manufacturing and Machining, 
seeks to improve the U.S. manufactur-
ing competitiveness by accelerating 
additive manufacturing innovation. 

In the same month, Shapeways, 
a 3D printing marketplace and com-
munity, started construction on a 
25,000-square-foot factory in New York 
City. When complete, the “Factory of 
the Future” will become the largest  
consumer-facing 3D printing manufac-
turing facility in the world, according to 
the company, housing 30 to 50 indus-
trial-sized 3D printers with the capacity 
to produce 3 million to 5 million objects 
annually. The facility will also serve as a 
research and development hub. 

Shapeways also announced that 
Teenage Engineering, a Swedish syn-
thesizer manufacturer, is making the 
replacement parts for its products avail-
able as downloadable CAD files. Cus-
tomers who need a part can purchase 

the finished parts through Shapeways, 
or can download the STEP- and STL-
format files for completion on their own 
3D printers. 

MakerBot, known for its low-cost 
3D printers, also set up shop in New 
York, opening its first retail store in 
Manhattan. In addition to shopping for 
3D-printed gifts and accessories, cus-
tomers can see the company’s recently 
released MakerBot Replicator 2 desktop 
3D printer in action. Designed for engi-
neers and creative professionals as well 
as consumers, the MakerBot Replicator 2 
($2,199) features 100-micron layer reso-
lution and can build objects as large as 
410 cubic inches (11.2” x 6” x 6.1”).

In addition to ribbon-cutting cer-
emonies, the industry also witnessed 
more activity in what has been a vola-
tile corporate landscape. 3D Systems 
purchased Rapidform, a South Korea–
based provider of 3D scan-to-CAD and 
inspection software tools, for $35 mil-
lion. The purchase supports 3D Systems’ 
goal to create a digital scan, design, and 
print platform. 3D Systems reported 
that revenue for the third quarter of 
2012 increased to $90.5 million, a 57% 
jump over the third quarter of 2011, on 
26% organic growth.

cadcartoon By Roger Penwill • www.penwill.com

SolidWorks 2013 Builds  
on Core Technology  
with Host of New Features
In September, Dassault Systèmes 
introduced SolidWorks 2013, the 
latest version of its software for 3D 
modeling, simulation, technical  
communication, product data man-
agement, and sustainable design. 
Significant new features target 
drawing capabilities, submodel 
simulation, cost estimation,  
network rendering, and increased  
connectivity — bolstering an  
already mature product now in  
its 21st release. 

Company executives stated that 
the latest enhancements relate to 
four main themes: more power-
ful design, faster model creation, 
improved software performance, 
and enhanced collaboration. The first 
category includes new tools for more 
efficient simulation, plus expanded 
environmental and cost analysis. 

Updates designed to speed model 
creation include Conics in Sketcher, 
which offers full control over shapes 
for smooth transitions between exist-
ing geometries, and the Intersect fea-
ture, which lets users quickly add or 
remove geometry without sketching. 

Performance-enhancing updates 
include improved multicore process-
ing for faster software performance 
when executing tasks such as launch-
ing drawing views. A new addition is 
the CAD Administrator Dashboard, 
which makes it easier for CAD man-
agers to review machine configura-
tion and performance, and trouble-
shoot problems related to SolidWorks 
software, hardware, and users, all 
from a single aggregated view.

Collaboration is enhanced 
through improved connectivity, 
enhanced viewing capabilities, and 
expanded sharing of designs and 
data. Users now can open Solid-
Works 2013 files directly with Solid-
Works 2012 SP5 (and vice versa), 
keeping geometry intact for use in 
assemblies and CAM. SolidWorks 
2013 (and other releases) can open 
files of the previous version of Solid-
Works only, and users can’t save a 
file as an older version. 

3D Printing Gains Visibility, Momentum 





www.cadalyst.com  cadalyst  Winter 201310

Fall 2012 was an eventful season in the 
world of wide-format scanners and 
plotters, with the introduction of new 
models, new price points, and even a 
new solutions provider. 

Contex announced several wide-
format scanning solutions. The new IQ 
scanner series features dual-diffusion 
light, color-fringe removal, and 1,200-
dpi optical resolution. The MFP2GO 
scanning and single-printer copy system 
bundles a scanner, stand, and touch-
screen controller. The solution lets 
customers turn their HP or Canon wide-
format printer into a copier, without 
the need for a PC. Contex also updated 
MFP Repro, a copy and scan solution 
that bundles a scanner, stand, and Next-
image Repro software for use with any 
new or existing large-format printer. 

HP unveiled two series of web-
connected printers at entry-level prices, 
with the goal of making in-house, 
large-format printing accessible to 
more users. The new offerings include 
the compact, 24” HP Designjet T120 
ePrinter series, which starts at $1,000 

and targets students and freelancers, 
and the 24” and 36” HP Designjet T520 
ePrinters, designed for small AEC teams. 
HP also announced the second genera-
tion of HP Designjet ePrint & Share, 
the free web service that enables users 
to access and print large-format docu-
ments using an iOS or Android tablet 
or smartphone, a laptop, or an ePrinter 
touch screen.

Epson, known among professional 
photographers for its wide-format 
photo printers, ventured into the large-
format technical plotting market with 
the launch of the SureColor T-Series 
T3000, T5000, and T7000. The new 
series of large-format color plotters for 
architects, engineers, and GIS profes-
sionals comprises 24”, 36”, and 44” 
models, all of which use Epson’s new 
water- and smudge-resistant Ultra-
Chrome XD pigment inks. The Sure-
Color T-Series delivers resolutions up 
to 2,880 x 1,440 dpi and can produce 
a presentation-quality D-size plot in as 
little as 25 seconds, Epson reported. 

With Affordable Revit Option, 
Autodesk Seeks to Attract 
New 3D Modeling Converts
After a year of testing out a lighter-
weight version of Autodesk Revit 
software via Autodesk Labs’ Project 
Spark technology preview, the com-
pany released Autodesk Revit LT 2013 
in September. Priced at $1,200 for the 
standalone product (vs. $5,775 for stan-
dard Revit), Revit LT is designed for small 
architectural and contracting firms that 
are using 2D workflows and looking to 
transition to building information mod-
eling (BIM). Revit LT is said to offer many 
of the benefits of 3D modeling and 
BIM — such as more accurate modeling 
and documentation and improved col-
laboration — without the expense and 
learning curve typically associated with 
Autodesk Revit adoption.

Compared with the full version of 
Revit, Revit LT is missing the ability for 
multiple users to collaborate on the 
same project file simultaneously, the 
ability to perform in-product rendering, 
and several other features. Revit LT does 
include full documentation functional-
ity, as well as most basic 3D modeling 
and visualization tools. 

In addition to the standalone  
version, the new product is available as 
part of the Autodesk Revit LT Suite 2013 
($1,500, including AutoCAD LT). A free 
30-day trial version is available from 
Autodesk’s Revit LT web site.

Trimble Acquires Construction 
Software Developer Vico
Trimble, known for its positioning tech-
nology solutions, has acquired assets of 
Vico Software, which provides virtual 
construction software and services. 
Vico specializes in “5D BIM,” its brand 
of building information modeling that 
combines 3D modeling with time-  
and cost-related information, enabling 
users to visualize the progression of 
construction activities and related costs 
over time. 

“Vico provides an important contri-
bution in [the industry’s evolution from 
2D to 5D management] by connecting 
data from the virtual aspects to the 
physical aspects of a building construc-
tion project,” said Bryn Fosburgh, 
Trimble vice-president. “It becomes the 
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Which of the following best describes 
the mobile devices you use for any 
work-related purpose?

Cadalyst Poll

Source: Survey of 456 visitors to Cadalyst.com and LinkedIn.com

Wide-Format Imaging Market Diversifies
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Hot Tip Harry Brings Tips Home for the Holidays
by R.K. McSwain

Hot Tip Harry, Cadalyst’s code detective, has picked out the present that everyone loves: 
AutoCAD customization tips! To download this batch of tips sent in by readers, visit  
cadtips.cadalyst.com/1012hth. 
•	 Change	Xref	Layer	Colors	Quickly by Leland Leahy
 Use this routine to change all the layers in an AutoCAD xref. You can modify the color to 

your liking, but 250 screens back the xref entities really quickly. 
•	 Create	Blocks	Automatically by Raymond Rizkallah
 Recent versions of AutoCAD have streamlined the Group command; now, creating a group 

is as easy as selecting the objects. The tip author has applied that concept to making 
blocks with this LISP file, which contains two functions.

•	 Construct	Window	Frame	Dividers by Raymond Rizkallah
 This AutoCAD routine constructs window frame dividers in elevation. It comprises two 

different functions; one draws an array of squares or rectangles, and the other includes 
divider lines between the rectangles.

•	 Copy	to	All	Layouts by Alan Thompson
 Now you can copy selected objects from one layout to 

the same location in all other layouts within the current 
drawing — much faster than manually placing the same 
object in 5, 10, or 20 layouts. 

•	 Find	Drawings	Containing	Civil	3D	Surfaces  
by Mat Kirkland 

 This routine searches model space for AutoCAD Civil 3D 
surfaces. If one or more drawings containing a surface are 
found, a report is created in Excel; otherwise, a message is 
displayed at the Command line. 

cadcentral

Luxology, maker of modo 601 
software for 3D design and 
visualization (left), has merged 
with visual effects software 
developer The Foundry.  

connection point that binds Trimble’s 
hardware and software suite of prod-
ucts together across the [design-build-
operate] lifecycle.”

Newsweek Ranks Autodesk 
Among Greenest Companies
Autodesk has been recognized by 
Newsweek Magazine as one of the 
greenest companies in the country, 
coming in sixth among information 
technology and services firms and 
twenty-first overall in the top 500 U.S. 
companies. The annual Newsweek 
Green Rankings rate the largest publi-
cally traded companies on performance 
in areas such as greenhouse gas emis-
sions, waste reduction, and manage-
ment of natural resources. Newsweek 
produces the Green Rankings in col-
laboration with two environmental 
research organizations, Trucost and 
Sustainalytics.

The overall Green Score, which 
determines rank, is derived from scores 
for environmental management, dis-
closure, and environmental impact. 
Autodesk performed particularly well 
in the latter category, gaining credit 
for its green building strategy, includ-
ing LEED certifications; below-average 
carbon emissions; and detailed policy 
on green procurement. In its operations, 
Autodesk works to reduce its carbon 
footprint and use water, materials, and 
other resources more efficiently.

TechNavio Forecasts  
Double-Digit CAD Growth  
in Asia–Pacific Region
Analysts at TechNavio, the syndicated 
research wing of Infiniti Research, 
expect the 3D CAD software market 
in the Asia–Pacific region to grow at a 
compound annual growth rate (CAGR) 
of 13.62% over the period 2011–2015. 
A key factor contributing to this market 
growth is the need to reduce product-
development time and cost, TechNavio 
reported; the market has also been 
affected by the introduction of cloud-
based 3D CAD software. However, the 
report cautioned, the easy availability of 
pirated software could pose a challenge 
to the growth of this market.

Vendors dominating this market 
space include Autodesk, Dassault  

Systèmes,	Siemens	PLM	Software, and 
PTC, according to the report. Other 
vendors mentioned include Bentley 
Systems, Hexagon, Nemetschek, and 
AVEVA Group. 

The	Foundry,	Luxology	Merge	
3D	Design,	VFX	Offerings	
The Foundry, which develops 2D and  
3D visual effects (VFX) software, and 
Luxology, creator of modo 3D design 
and visualization software, have 
merged. The companies plan to provide 
a new avenue for computer graphics 
production. They will keep their respec-
tive names. 

This year, Luxology introduced more 
products for modo users in the design 

markets, including the capability to con-
vert SubD surfaces to NURBS as well as 
CAD loaders that enable the import of 
CAD data into modo 601. 

Brad Peebler, president of Luxology, 
will take on the role of president of 
the Americas for the larger organiza-
tion, becoming responsible for joint 
operations in North and South America, 
reporting directly to Bill Collis, CEO of 
The Foundry.

“Joining forces with The Foundry will 
allow us to further our efforts to make 
modo the preferred tool for both con-
cept design and product visualization,” 
said Peebler. “Together, we aim to accel-
erate the trend of the design and enter-
tainment industries converging in terms 
of media, quality, and deliverables.” 
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The idea of an exploratory base 
on the moon has long been 
a dream for space (and sci-
ence fiction) enthusiasts such 

as myself. But the lunar surface is not 
a hospitable building site; it lacks the 
basic human necessities of an atmo-
sphere, water, and food, and poses 
significant challenges unique to that 
environment. Prospective builders must 
determine how to transport materi-
als, including water, a necessary part 

of standard construction processes, to 
the moon; how to build on site without 
heavy machinery; and how to protect 
the structure from the bombardment of 
solar radiation and staggering tempera-
ture extremes. 

NASA has considered prefabricated 
construction for the lunar environment, 
but the complexity and cost of trans-
porting such a heavy and cumbersome 
payload have ruled out that idea. Given 
these extraordinarily difficult circum-

stances, an equally extraordinary solu-
tion is required. 

Two Approaches, One Goal
Two entities are striving to deliver a 
viable solution to the lunar construction 
challenge — and both require stationing 
large-scale 3D printers on the moon’s 
surface. Enrico Dini, an Italian civil engi-
neer by training and the inventor of the 
D-Shape 3D printer, is working with 
the European Space Agency (ESA) to 

Construction Innovators 
Reach for the Moon
With the help of 3D printing,  
architecture moves toward  
the final frontier.

techtrends

By	Heather	Livingston
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explore the feasibility of using stereo-
lithography to build structures from 
moon dust and an inorganic binder. 
D-Shape’s building process lays down 
one ultrathin layer of material at a time 
to create its 3D structures. 

Here in the United States, Behrokh 
Khoshnevis, director of the Center for 
Rapid Automated Fabrication Technolo-
gies (CRAFT) at the University of South-
ern California Information Sciences 
Institute, is working closely with NASA 

to create concrete-based structures, 
also using moon dust, with his Contour 
Crafting machine. Contour Crafting’s 
brand of 3D printing “is a hybrid system 
of extrusion and troweling that exudes 
paste material while smoothing out the 
outer surface,” explains Khoshnevis. 

Dini’s moment of epiphany came the 
first time he saw a 3D printer, he reveals 
in a short film about D-Shape aired by 
the Discovery Channel. He subsequently 
gave up his career in robotics to pursue 
his passion to create the world’s first 3D 
printer capable of fabricating a building. 
Dini has encountered many personal 
and financial bumps in the road — as 
often is the case with people of vision 
— but he has realized his dream. The 
D-Shape is now the world’s largest 3D 
printer, measuring six meters square. 

One Layer at a Time
The D-Shape process, based on CAD/
CAM technology, begins with designing 
a structure as intricate as the imagina-
tion allows. The process is not limited 
by traditional construction challenges, 
such as the need for scaffolding or the 
skill of the tradespeople working on the 
building. The D-Shape machine begins 
construction with the foundation and 
continues to the top of the structure in 
one uninterrupted session. Thin layers 
of sand are laid while the printer nozzles 
apply a coating of a specially produced 
inorganic binder to solidify areas that 
will ultimately form the finished object, 
similar to how an inkjet printer applies 
ink to create an image on paper. Dry-
ing happens almost instantaneously as 
each layer is laid, 5–10 millimeters at a 
time. Upon completion of the layering 
process, unbound silica that remains 
in place around the printed object is 
brushed or scooped away to reveal a 
product that resembles marble, both in 
strength and appearance.

D-Shape could be the answer to 
constructing in the vacuum of space 
because once the building design has 
been prepared, no further human inter-
vention is required. A robotic device 
could be directed to erect the printer 
in the appropriate location, remove the 

loose silica residue upon completion of 
the work, and relocate D-Shape to its 
next build site. Because there are no 
materials to be deployed other than the 
printer and the inorganic binder, the 
payload costs are minimal in compari-
son to prefab construction. (Presumably, 
the machine runs on solar power, but 
requests to Dini for verification were 
not answered.) Dini currently is working 
with the European Space Agency to test 
this process, using the D-Shape to con-
struct objects in a vacuum at the Alta 
space facility in Pisa, Italy. 

Extrusion Equals  
Rapid Construction
Unlike D-Shape’s stereo lithography 
process, which builds structures from 
thin layers, Khoshnevis’s Contour Craft-
ing machine produces thick layers of 
concrete slurry. In a paper titled “Mega-
scale Fabrication by Contour Crafting” 
that appeared in the International 
Journal of Industrial and Systems Engi-
neering, Khoshnevis and his co authors 
explain, “Thicker material deposition 
cuts down fabrication time, which is 
essential for building large-scale objects. 
In CC, maximum height is limited by the 
side trowel height.”

At an event in February 2012 orga-
nized by TEDxOjai, Khoshnevis spoke 
about the potential for using Contour 
Crafting to create emergency and low-
cost shelter on Earth. Though he is 
excited about the possibilities of meet-
ing real human needs with his Contour 
Crafting machine, Khoshnevis believes 
that its use in space has the better pos-
sibility of fruition in the near term. Inter-

 NASA’s vision for Contour Crafting, as 
depicted in this artist’s interpretation, 
involves building a viable lunar 
infrastructure, including roads, hangars, 
and settlements. Contour Crafting 
reports that its “technology has the 
potential to build safe, reliable, and 
affordable lunar and Martian structures, 
habitats, laboratories, and other 
facilities before the arrival of human 
beings.” (Image courtesy of NASA.)

In a segment on the Discovery Channel’s 
Daily Planet, Enrico Dini describes his 
quest to create a 3D printer capable of 
producing large-scale building structures; 
see Cadalyst.com/moonbuild.
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estingly, progress on Earth has been 
impeded by factors that don’t affect 
construction on the moon, including 
building regulations, environmental 
threats such as seismic and wind forces, 
and lack of financial backing.

Khoshnevis notes that the largest 
structure they’ve completed thus far is a 
wall approximately 7’ x 7’, but Contour 
Crafting holds great promise, he says. 
Not only can it deliver intricately shaped 
structures in a very short amount of 
time, but it also can lay wiring and 

plumbing concurrently with the  
concrete — ultimately producing 
an average-sized home in one day, 
Khoshnevis says. That capability means 
the machine could create a fully opera-
tional lunar base before personnel 
arrive. 

“We are now in Phase 2 of our proj-
ect with NASA, and it involves using  
in situ material on the moon, Mars, and 
possibly asteroids to build the structures 
with only the sun power and the local 
material — without utilization of water 
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 The Contour Crafting machine at work for NASA.
 Behrokh Khoshnevis 

is director of the Center 
for Rapid Automated 
Fabrication Technologies 
(CRAFT) at USC and 
developer of the Contour 
Crafting machine.

or anything like that, so our process is 
based on extruding the molten mate-
rial,” says Khoshnevis.

“We are supposed to build the basic 
infrastructure elements, which [include 
the] landing pad and blast walls to pro-
tect the settlement from the projectiles 
created by the exhaust fumes from the 
landers,” he adds. “We have to build 
the roads to take the landers to the  
settlements. We have to build hangars 
to protect landers from sunlight radia-
tion, cosmic radiation, and microme-
teorites, and we have to build shade 
walls. … These are [structures] that will 
be needed for any planetary exploita-
tion — colonization — in the future.” 

First the Moon ... 
Despite the efforts of Khoshnevis and 
Dini, the prospect of a lunar base is still 
uncertain. Many challenges remain, 
including questions about the moral 
and environmental implications of  
colonizing an extraterrestrial body. 

One thing that’s undisputed, how-
ever, is that 3D printing is changing our 
own world in leaps and bounds. The 
effect that the technology is having on 
manufacturing is no less dramatic than 
that created by Henry Ford’s assembly 
line — and now that innovation is  
being tapped for architecture and con-
struction. Khoshnevis hopes to have a 
commercially viable Contour Crafting 
product within two years. 

Other companies are pursuing this 
market as well. On September 24, 
2012, DUS Architects and Ultimaker 
announced the opening of the Kamer-
Maker (RoomBuilder), a portable pavil-
ion that produces 3D-printed rooms 
from a corn-based plastic. 

Printed-on-demand architecture is 
one trend that will profoundly influence 
our built environment. Time will tell 
how this powerful technology, once  
limited to manufacturing applications, 
changes building design and construc-
tion as we know it. 

Cadalyst contributing editor 
Heather	Livingston is a Wichita, 
Kansas–based freelance writer 
specializing in design, 
sustainability, and architectural 

technology. She also works with the American 
Society for Healthcare Engineering of the 
American Hospital Association. 
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 Technicians remove excess sand 
to unveil the results of the D-Shape 
project.

 The sculptured pavilion called 
Radiolaria, designed by Andrea 
Morgante, director of Shiro Studio 
in London, is the largest project 
successfully completed by D-Shape.
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Does the future of professional computer-aided design 
lie on the cloud? All the buzz from vendors and the 
media would have us believe it does. Meanwhile, 
vocal naysayers in online communities seem to be 

resisting the cloud migration with all their might. Only time 
will tell how it all plays out, but what we do know today is that 
CAD users and managers have their choice of an increasing 
number of cloud-based options that claim to improve design 
workflows by saving time and money and delivering function-
ality that desktop solutions can’t always match. Applications 
include data management, file sharing and design review, 
CAD, design rendering, analysis/simulation, and product life-
cycle management. One category — file sharing and review, or 
what we term collaboration — is growing quickly and already 
delivering on its promises. That’s where we’ll focus our atten-
tion for this Cadalyst Labs Report.

What Is the Cloud?
Before the term cloud came into popular use, this genre of 
technology was known as software as a service (SaaS). With 
SaaS, users don’t buy software and download it to their com-
puters; instead, the software runs on remote servers, users 
access and use it via an Internet browser, and the cost is often 
determined by the level of use. Data that users create via SaaS 
tools is typically stored online as well. Examples of familiar 
cloud-based solutions include online banking, Facebook, Sales-
force, Adobe Creative Cloud, and, well, anything Google.  

Because cloud-based services are accessible from any  
Internet-enabled device, they lend themselves naturally to 
mobile applications, extending their reach to the job site or 
shop floor — or anywhere the user happens to be when that 
unexpected request or crisis pops up. 

Benefits and Drawbacks
Cloud-based software could be a CAD manager’s dream or 
could keep that same CAD manager awake at night, depend-
ing on how you look at it. Significant pluses include the 
following: 

•	Cost	savings.	Cloud-based solutions generally cost less to 
use and require significantly less hardware to run than their 
traditional counterparts, and they can offer data storage and 

processing power that exceeds what a company is able to buy 
and maintain in-house. Companies can tap into tools they 
need occasionally without paying a hefty price.

• Simple maintenance. By and large, SaaS upgrades are 
managed and controlled by the provider and happen automat-
ically for the user; therefore, CAD and IT managers don’t have 
to hassle with installation, troubleshooting, or maintenance. 

• Easy mobility. For organizations that need to support 
mobile access to CAD data, cloud-based services are a solution 
that doesn’t require heavy lifting by the CAD or IT manager in 
terms of network and security implementations. 

• Disaster recovery. If your IT infrastructure is struck by 
crime, fire, or natural disaster, users of cloud-based software 
could carry on their work from any other location that has 
web-connected computers and power. 

On the minus side, SaaS presents security and reliability 
concerns for professional applications that involve proprietary 
data and mission-critical software. Important considerations 
include the following: 

• Data access and security. What measures are in place to 
thwart unauthorized access to your data? How, where, and 
how often is data backed up? Can you maintain your own 
backups of data created on the cloud? Find out what would 
happen should your data become inaccessible, corrupted,  
or lost.

• System reliability. Similarly, if the service goes down tem-
porarily or the provider goes out of business, what happens? 
How would you carry on your design work? Backed-up data is 
of little use without access to the software. 

• Data ownership. Who owns the data that users create and 
store on remote servers: your company or the service provider? 
Make sure you fully understand this crucial detail, and get the 
answer in writing if it’s not spelled out in the user agreement. 

• Software updates. Provider-managed upgrades can be 
a bonus, as noted previously, but in some cases they can be 
a drawback as well. You don’t get to wait for a critical dead-
line to pass before migrating to a new version or let the early 
adopters ferret out any bugs that slip past Quality Control. 

A Word about Private Clouds
It should be noted that although the solutions reviewed in this 
article are hosted by service providers, that is not your only 
option. Indeed, organizations can build their own cloud-based 
networks using in-house servers to host software that is acces-

Web-based solutions for file sharing and design review 
support collaboration in the office and on the go. 

By Shaun Bryant
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sible only to authorized users — reaping 
many of the benefits of cloud-based 
software while addressing common 
concerns. (For more on this topic, 
read “Your Own Private CAD Cloud,” 
by CAD-management expert Robert 
Green, on Cadalyst.com.)

Summing up 
When considering cloud-based soft-
ware solutions for design collaboration, 
don’t be daunted by naysayers — or 
by the unknown. Just as you would do 
when evaluating desktop software, you 
should begin your search for cloud ser-
vices by identifying your goals, require-
ments, and concerns. Accept or elimi-
nate options based on those criteria, 
not on whether the solution happens to 
be hosted on the cloud. 

Our accompanying mini-reviews will 
get you started in learning about the 
available options, and many of these 
tools are low-cost or even free, so it’s 
fairly easy to give them a trial run. You 
might find that the cloud is just what 
you need to elevate the level of your 
design productivity. 

Autodesk 360
Autodesk
http://360.autodesk.com
Price: Free.
Pros: Ideal for organizations standardized 
on Autodesk products but also works with 
other CAD programs; comprises a superb 
range of cloud-based tools and applica-
tions. Autodesk subscription customers get 
bonus tools.
Cons: Several tools, especially the more 
powerful ones, support only specific 
Autodesk products and customers.

Autodesk 360 is a cloud-based solution 
that provides storage, an Internet-based 
workspace, and collaboration tools  
for a variety of CAD applications  
(figure 1). Services include web-based 
tools to view and edit 2D and 3D 
designs; share, collaborate, and track 
files; render designs; test and optimize 
Inventor models; manage building infor-
mation modeling (BIM) data; and more. 
All users gain 3 GB of data storage and 
basic features by setting up an account; 
Autodesk subscription customers get  
25 GB of storage as well as bonus fea-
tures that include rendering, design 
optimization, and energy analysis.

How it works. One of the 
major benefits of Autodesk 360 
is that you can share design files 
with anyone — even those who 
don’t use Autodesk products. 
Users can view and edit the files in 
both 2D and 3D, via a proprietary 
web tool that works with most 
Internet browsers. I effortlessly 
used Autodesk 360 on Internet 
Explorer 9, Firefox, Chrome, and 
Safari. 

Autodesk 360 document-
management tools make it easy to 
share files, monitor and track file 
updates, and download the latest 
version of any file. Better still, you 
can work on an existing design 
and invite others to comment on 
the design while you work. You 
can receive those comments on 
the fly, saving valuable time in 
the design process. The system 
can notify you by e-mail when file 
edits and updates are finished. It’s 
easy to send a file link to a client 
so they can monitor progress and 
send comments, thereby becom-
ing more involved in the design 

process.
In addition to its collaboration 

options, the platform offers great 
tools such as Autodesk 360 Render-
ing. You can render large drawings in 
the cloud, freeing up your desktop for 
other design work. An e-mail notifica-
tion lets you know when your render is 
complete. 

Autodesk 360 Mobile (previously 
Design Review Mobile) brings your data 
to the iOS and Android mobile plat-
forms for file viewing and sharing on 
the go. Using the standalone AutoCAD 
WS app, you can view, edit, and share 
DWG files on mobile devices.

Users can also perform simulation in 
a mobile environment using Autodesk 
ForceEffect and Force Effect Motion 
apps. Simulation on an iPad — how 
cool is that?

You can read more about Autodesk 
360 in “Circles and Lines,” by Lynn 
Allen, on p. 44.

In summary. Autodesk 360 is a 
comprehensive suite of powerful tools 
for collaboration and other CAD-related 
applications. For users of Autodesk soft-
ware, it is an obvious choice. 

Figure 1. Within Autodesk 360, you have 3 GB of free storage. From the dashboard, you can see a list 
of documents with information for each indicating the owner, size, date when it was last modified, and 
whether there are any current comments.
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CadFaster|Collaborate
CadFaster
www.cadfaster.com
Price: Approximately $99–$799 per year, 
depending on your CAD program.
Pros: Excellent choice for design firms of all 
sizes; simple and effective.
Cons: None significant.

CadFaster|Collaborate is a cloud-based 
collaboration plugin tool for programs 
such as Revit, Vectorworks, and Solid-
Works. I tried out the plugin for Revit 
Architecture 2013 and was pleasantly 
surprised by its simplicity. This version 
installed quickly from the Autodesk 
Exchange App Store and runs from the 
Add-Ins tab on the Revit ribbon menu. 

How it works. CadFaster|Collaborate 
is a bit different from other collabora-
tion tools. With one click in the design 
software, your model is prepared and 
bundled with a viewer that allows mul-
tiple users — whether or not they have 
3D or BIM software — to review and 
mark up the design, even while coview-
ing in real time. Users can view models 
through the usual pan, zoom, and sec-
tion views, plus a walk-through mode 
with interior perspectives and design 
details offers a unique viewing experi-
ence (figure 2). You can secure your 
models by turning off public access and 
giving each model an access code.

A free CadFaster|Collaborate app for 
the iPad is available at the Apple App 
Store, which gives you mobile access 
to your CAD models stored in the Cad-
Faster 3D model box. With it, you can 
view, coview, and mark up on the road. 

The company recently released 
MyCadBox, a free cloud storage service 
where you can upload, download, and 
archive mark-up and discussion threads. 
MyCadBox is very simple to use, and 
you can log in via a Google or Yahoo 
account.

In summary. CadFaster|Collaborate 
is a simple, compact collaboration tool. 
CadFaster’s mobile tools are easy to use 
and fulfill expectations. From a mobile 
collaboration standpoint, CadFaster was 
the easiest to use of all the tools dis-
cussed here, and the export from Revit 
to mobile was fast and clean, with no 
fuss. Free trial versions are available.

Sunglass
Design Play Technologies
www.sunglass.io
Price: Free for Basic version (10 projects); 
$25/month for Pro (100 projects); $75/
month for Ultimate (1,000 projects).
Pros: Supports multiple CAD platforms, 
thanks to integrated plugins for seamless 
collaboration in the cloud-based collabora-
tion viewer.
Cons: New product, not fully field-tested 
yet; limited plugins so far.

Design Play Technologies launched a 
major upgrade to Sunglass in October 

cadalystlabsreport

Figure 3. The Version Browser in Sunglass allows designers and engineers to compare multiple 
revisions of a design and locate the desired version. 

Figure 2. From within CadFaster|Collaborate, users can view models via a walk-through mode. 
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2012. Targeted toward industrial engi-
neers, mechanical engineers, and prod-
uct designers, the cloud-based solution 
allows users to collaborate on and man-
age projects across CAD environments, 
especially multi-CAD platforms. Install 
an available plugin for Inventor, Solid-
Works, Rhinoceros (Windows versions 
only), or SketchUp (OSX version only) 
and you can access Sunglass directly 
from your CAD application. Its wide 
applicability opens up the 3D modeling 
marketplace for Sunglass, providing mil-
lions of designers with the ability to use 
it with their project teams. 

How it works. To organize informa-
tion, Sunglass stores all models, notes, 
and details about project collaborators 
in Projects, which are stored in a Gal-
lery. To simplify tracking, the Gallery 
shows a bird’s-eye view of all your proj-
ects and any related activity. From there 
you can designate hierarchical Spaces 
(similar to how you create assemblies in 
SolidWorks) to invite other users to see 
specific models. 

You share your models on Stage, 
the Sunglass dashboard. After using 
a plugin to upload models from your 
design program onto the Stage, you 
can collaborate with others in real time 
via messages and rich media annota-
tions. These can include images, PDFs, 
videos, and hyperlinks, all pinned onto 
the 3D models as notes. This method is 
so innovative! A brief video recorded by 
a machine operator on the shop floor 
could resolve a design query in seconds 
rather than hours. 

Users can work on 3D CAD assem-
blies simultaneously and share projects 
on a part-by-part basis, while other 
parts of a complex assembly are kept 
private. It is a competitive world out 
there, and this is an important feature 
to maintain the security of intellectual 
capital and design copyright.

Sunglass integrates easily into a 
designer’s existing workflow. The pro-
gramming architecture supports lossless 
data models (solids, B-reps, NURBS, tes-
sellations) and assembly part mapping, 
along with version history. 

The Version Browser (figure 3) in 
Sunglass is an invaluable tool, allowing 
designers and engineers to compare 
multiple revisions of a design and locate 
the needed version. Once you have 
made your selection, you sync with your 

design program, and Sunglass tracks all 
the options you’ve created. 

In summary. Sunglass helps you 
track and manage changes in your 
design process in a way that was not 
possible before. It makes it simple to 
work through revisions and edits in a 
live, visual format with both collabora-
tors and clients alike. 

GTeam
Gehry Technologies
www.gteam.com
Price: Starts at $99/month for the 
Professional version; pricing varies for 
Business and Enterprise versions. 
Pros: Superb collaboration tool for design-
ers in the AEC field; familiar 3D authoring 
tools; excellent tools for creating bills of 
materials, schedules, and take-offs; excel-
lent mobile tools.
Cons: Likely to be overkill for small AEC 
firms. 

GTeam from Gehry Technologies, 
launched in October 2012, offers cloud-
based collaboration and storage; in 
addition, it generates its own neutral 3D 
model format from numerous software 
applications. 

How it works. GTeam supports 2D 
and 3D viewing from any web browser 
on any device, ranging from desktop to 
mobile, making the collaboration work-
space global. It provides security via per-
missions you set up for the design team, 
collaborators, and any third-party view-

ers. It also offers unique visual tracking 
and auditing capabilities for any type of 
document.

To begin, you can import models 
from a variety of programs, such as  
Digital Project, AutoCAD, Revit, Rhino, 
and SketchUp. GTeam offers a superb 
group of 3D browser-based tools, 
including 3D Model Viewing, which lets 
users explore 3D projects by using filters 
to display only the appropriate views of 
a model (figure 4); 3D Annotation, with 
easy-to-use built-in annotation tools; 
and 3D Snapshot, used to create neu-
tral 3D models to capture a modifica-
tion and send it to the design team for 
review.  

One of the best features in GTeam is 
its 3D Clash Detection tool. Being able 
to perform clash detection and interfer-
ence checking on multiple 3D models is 
invaluable, especially on models created 
with different authoring tools. Imagine 
the time you could save working with 
a Revit model — for example, checking 
the steelwork structure and HVAC duct-
ing in the same workspace. 

The project browser helps you 
manage your models. Its effective 
Browse and Sync setup shows 
thumbnails of the 3D models stored 
in a project. Other excellent data-
management features include checking 
in and checking out, to prevent 
other project members from revising 
a model or document while it is in 
use by someone else. File Sets act as 

Figure 4. Gehry Technology’s GTeam shows the current model, plus additional views of a model 
available for viewing and collaboration.
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bookmarks, saving time on a complex 
project structure by isolating the area 
of the project you are working on. 
The Releases function lets you take 
a snapshot of the project including 
models, drawings, and documents. 
GTeam also offers reporting tools to 
create custom downloadable BIM 
reports.

In summary. GTeam is a superb 
web-based 3D, file management, and 
project collaboration platform purpose-
built for AEC professionals. By providing 
3D model viewing at any time, it has 
the potential to increase productivity 
within the design team and reduce IT 
and software costs. A free trial version 
is available.

TeamPlatform
VisPower Technology
www.teamplatform.com
Price: Free for Personal version (1 seat,  
1 GB storage); $25/month for Team (25 
seats, 50 GB storage); varies for Enterprise 
(25+ seats, unlimited storage).
Pros: Comprehensive cloud-based collabo-
ration tool for manufacturing; offers superb 
cloud-based assembly design and analysis 
features.
Cons: None significant.

TeamPlatform from VisPower Technol-
ogy is a browser-based file-sharing, 
collaboration, and data-management 
tool for users of major mechanical CAD 
solutions. It is available in three versions: 
Personal, Team, and Enterprise. 

How it works. TeamPlatform offers 
comprehensive 2D and 3D CAD sup-
port. It works with AutoCAD, Rhino, 
SketchUp, and other CAD programs. 

The company recognizes that design 
concepts often start in 2D, transition 
to 3D modeling, and then move back 
to 2D for manufacturing specifications. 
Regardless of whether the workflow is 
for initial design or parts specification 
for manufacture, 2D files and drawings 
are critical to the design process. 

TeamPlatform offers scalable vector-
graphic online previews of common 
2D drawing formats, enabling use of 
AutoCAD and many other products for 
2D CAD. The vector format allows for 
precision 2D drawing so you can zoom 
into a 2D model quickly and gain accu-
rate information. 

Browser-based annotation tools, 
including a highlighter, circles, and call-
outs, help with detailing and reviews 
throughout the design, manufacturing, 
and assembly process (figure 5).

Often in manufacturing software, a 
finalized design starts with the geom-

Microsoft’s NimbleVue Extends Reach of JT Data
By Simon Floyd

At the JT Open International Conference in 
Barcelona in September 2012, Microsoft shared 
a technical preview of NimbleVue, a Windows 
8 application that supports collaboration cen-
tered on JT. JT is an open 3D file format used 
extensively in product lifecycle managment. 
NimbleVue facilitates design-to-manufacturing 
processes for mobile and office-based pro-
fessionals who depend on 3D information. 
Windows 8 supports high-performance, touch-
friendly interaction with JT-format files as well 
as data exchange with other applications such 
as Microsoft Office on all form factors, including 
slates, tablets, notebooks, and desktop comput-
ers. And it facilitates file sharing by tapping the 
built-in connectivity of Windows 8 to SkyDrive, 
the cloud-based file-sharing service from Micro-
soft.

The JT Open Program is a community of 
industry professionals dedicated to making 3D 
information broadly accessible via the freely 
available JT file format. Many of the most 
successful global companies, such as Boeing, 
General Motors, and Procter & Gamble, are JT 
adopters and are members of the JT Open Pro-
gram. Since its inception in 1997, JT has grown 
to become the most widely used 3D format 
for collaboration and visualization by enabling 
collaborative sharing of 3D content authored 
in CAD systems. JT lends itself well to use on 
mobile devices because it comprises lightweight 

3D data and associated details in a lightweight 
format.

NimbleVue for JT is the first Windows Store–
style application for Windows 8 to showcase 
the mobility potential of a multi-industry 3D file 
format. It provides a new approach to navigat-
ing product structures and controlling part and 
assembly visibility, fluid 3D touch-based graphi-
cal interaction, and the ability to take image 
snapshots useful for creating 2D documenta-
tion and notes. NimbleVue is free and available 

for any device running Windows 8. Contact 
nimblevue@microsoft.com for additional 
information.

Simon Floyd is the director of 
innovation and product lifecycle 
management solutions strategy for 
the Worldwide Discrete Manu-
facturing Industry team at Microsoft.

With NimbleVue for JT, users can easily navigate and comment on a product’s design via 
mobile and desktop devices.
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BIMobject:  
Free Sofas and Faucets 
for Building Design

As building information modeling moves 
forward, so does the need for accurate 
object and family information in 3D models. 
BIMobject, a comprehensive BIM object 
catalog, is a new player in the cloud-based 
BIM object catalog arena and is completely 
free. Although not exactly a collaboration tool, 
BIMobject is a great example of a solution that 
taps the potential of cloud-based technology 
for CAD users. The company’s goal is to make 
BIMobject accessible to everyone.

BIM objects are available in a variety of pro-
prietary and neutral file formats (depending on 
what is provided by the product manufacturer) 
and plugins are available for direct catalog 
access from BIM solutions such as Autodesk 
Revit, AutoCAD, ArchiCAD, and SketchUp. 
Having access to these 3D models means you 
can design using real objects made in the real 
world. 

Based in Sweden, BIMobject currently has 
a European flavor to its object selection. As its 

market offering builds, more global brands will 
become available.  

Simply download the app from the 
BIMobject web site, install it, and you’ll see 
a new BIMobject tab in your particular 3D 
modeling software. For my test, I selected a 
brand-name sofa and added it to a new Revit 

project, straight from the browser —  
I didn’t even need to load a Revit family. I 
found it to be a revelation to go directly to 
the BIMobject catalog through the built-in 
browser in Revit. Architects and designers will 
appreciate the speed and simplicity of this 
process.

With just a few clicks, I inserted this BIMobject sofa in a Revit Architecture 2013 project.

etry and ends with production. The 
unique properties of this design, or 
metadata, are used to store essential 
information and material details that 
can then be used when developing bills 
of materials. With TeamPlatform, all 

metadata becomes accessible from the 
model, is easily searchable, and can be 
exported into a native Microsoft Excel 
spreadsheet.

As with other cloud-based collabora-
tion tools mentioned here, the program 

allows you to view your 3D models, 
CAD parts, and assemblies seamlessly 
in the web browser (using spin, zoom, 
and explode tools). TeamPlatform also 
provides tools for rendering, saving, 
and measuring models and parts. It 
offers autocomputed mass properties, 
autoassembly model tracing, and a Pack 
and Go function. Plus, it now supports 
point clouds and instant quoting for 3D 
printing services.

In summary. I could write an entire 
article about the TeamPlatform tool — 
it’s that comprehensive. It covers almost 
every capability needed for a cloud-
based collaboration tool for the manu-
facturing world, making it an easy 
choice if you are looking for a manufac-
turing-centric system. 

Shaun Bryant has 24 years of 
industry experience working as a 
consultant, trainer, CAD manager, 
and user. He is the author of  

the CAD blog Not Just CAD!, co-owner of 
CADucation.com, an associate member of the 
Learning & Performance Institute, a director on 
the board of AUGI, and a speaker at Autodesk 
University. When he’s not working on a CAD 
design, you’ll find him with a guitar in hand.

Figure 5. TeamPlatform incorporates strong 2D CAD viewing tools, including a 2D drawing 
viewer with highlighting and annotation capabilities.
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When I took a first peek at Solid Edge ST5 from 
Siemens PLM Software back in June 2012,  
I promised readers a full-blown Cadalyst  
Labs Review when the production software 

shipped — and here we are. 
I’ll begin with a bit of background information; if you’re 

already a Solid Edge user or you read my preview, skip ahead 
to the “New and Improved!” section.

Modeling Methods Primer
There are two primary ways to build a 3D CAD 

model: history-based modeling (often called 
parametric modeling) and history-free model-
ing (often called direct modeling, because 
users manipulate the model directly using a 
mouse). In history-based modeling, a solid 
model is built from a number of separate 

features. Each feature is defined and combined 
with the current state of the part in a sequential, 

step-by-step process. 
History-free models are also defined and produced one 

feature at a time in a sequential process, but the underlying 
definitions are lost when new features are combined with the 
current state of the part. Using this process, you end up with a 
single entity. 

The main advantage of history-based modeling is that the 
underlying sketches, dimensions, and constraints are still avail-
able when you want to make a change to the model. The pri-
mary disadvantage is that the only way to edit a history-based 
model is through its underlying sketches. You may only want 
to move one face a little bit, but first you have to find the 
sketch that defines it.

cadalystlabsreview By Bill Fane

Solid Edge ST5 
3D Modeler

Pros: Mixed history-based and history-free modeling, can open 
many CAD file formats.
Cons: None significant.
Price: Starts at approximately $4,000.

Siemens PLM Software 
800.498.5351 
www.solidedge.com  

A

Solid Edge ST5 
3D modeler successfully melds history-free and history-based 
approaches and expands manufacturing design options with 
super-smooth surfaces and complex slots.

With history-free modeling, you can edit individual faces 
without regard for the underlying sketch, dimensions, and 
constraints. The underlying feature definitions, however, are 
lost when the sketch is turned into a solid, so you no longer 
have access to any constraints or parametrics.  

Each approach has significant advantages and disadvan-
tages, but Solid Edge ST5 effectively resolves the debate over 
which is best with its Synchronous Technology (ST). Models 
are built in a history-based environment, but they can be 
edited as if they are history-free, plus you can add history-
based relationships to history-free models. This includes the 

ability to add relationships to models that were 
stripped of their underlying definitions and 
transformed into history-free solids when 
imported from other CAD programs.

New and Improved!
I won’t list all the updates in Solid 

Edge ST5 — those based on  
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customer requests alone number more than 1,300 — but here 
is a look at some of the major new features. 

Updated interface. Solid Edge ST5 uses its version of the 
now-standard ribbon menu as its primary interface. In addi-
tion, context-sensitive toolbars pop up when you execute a 
command. The good news is that those pop-up toolbars are 
superimposed on the ribbon, so they don’t consume any extra 
screen real estate. The not-quite-so-good news is that they 
can sometimes be a bit hard to see because of the background 
clutter caused by the ribbon.

File sharing. The really 
good news is that Solid Edge 
ST5 can open 21 file formats, 
in addition to its own native 
formats. The list includes 
formats associated with com-
mon CAD programs such as 
AutoCAD, Autodesk Inven-
tor, and SolidWorks, along 

with the common neutral formats 
such as STEP and IGES. The down-

side is that Solid Edge converts these 
files to its native formats. You can 

Save As to the common neutral 
formats, but you can’t save 

them back to most of the 
other CAD formats.  
This is a limitation of 
many CAD programs 
today, yes, but I  
mention it because  
it could put a  
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Figure 1. This complex slot was created in a single operation using only 
a centerline path sketch.

Snowblower modeled  
in Solid Edge ST5. 

slight damper on interoperability between you and your  
suppliers or customers. 

Hit the slots. Many mechanical parts include slots. Tradi-
tionally, it has been tedious to create them because you must 
create a sketch of the complete slot feature, including width 
and end conditions. To make matters worse, your basic slot 
definition is usually based on the desired centerline of the slot. 
So you must sketch the centerline, offset it on both sides, and 
close the ends. The end configurations are often full radii, in 
which case you must create tangent arcs.

With Solid Edge ST5, however, the process becomes con-
siderably easier. Simply sketch a continuous, tangent center-
line, then invoke the Slot tool (figure 1). An Options dialog box 
lets you choose the slot width, square or full-radius ends, and 
a counterbore width and depth; if it’s counterbored, you can 
also add or cut the counterbore. You can select the usual ter-
mination operations for the slot, including a specified depth, 
or Through All, or To Next, and so on. If you regularly produce 
several specific variants, you can name and save the settings 
for future use.

The hole story. When importing models from other 3D CAD 
systems, a common challenge involves a part that includes 
holes. The problem is that holes are imported as simple cylin-
drical or conical cutouts, but you may want to identify them 
as counterbored, countersunk, tapered, or threaded holes to 
suit downstream processes such as CNC machining. Solid Edge 
ST5 includes new hole-detection functionality that locates 
and identifies hole features by size and type and even lets you 
replace them with other types and sizes.

Oh, so smooth. You can now generate super-smooth sur-
faces within Solid Edge (figure 2). Such surfaces have tradition-
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ally been associated with consumer product design, but today 
are being applied increasingly to commercial and industrial 
products. Updates in ST5 allow you to document smooth sur-
face designs, and thanks to new 3D-model-to-CNC G-code 
applications, also improve their manufacturability — two  
common challenges of incorporating smooth surfaces.

Roll out the barrel. Assembly modeling enhancements in 
Solid Edge ST5 include a new relationship that lets you create 
barrel computer-aided manufacturing (CAM) assemblies. The 
relationship is between the follower and the curve that defines 
the CAM groove. Your CAM path can consist of lines, arcs, 
and splines; can be open or closed; and can be a 3D sketch, 
although it must be tangent at every apex where segments 
join. If subsequent model editing makes something nontan-
gent, the follower fails to proceed beyond that point. CAM 
followers can be cylinders, tori, or spheres. The latter will be 
tangent to the curve chain.

Closely related to the CAM relationship is the new Path 
option for assembly relationships. This links a part so it follows 
a 2D or 3D path, including the centerline of a new slot feature. 

Other new assembly relationships let you connect faces to 
the key points of arcs, cones, spheres, lines, axes, and points. 
This means that you can now connect almost anything to 
almost anything else.

Get it together. Assembly relationships are great, but 
sometimes you don’t want all relationships to be active. For 
example, if parts in an assembly are underconstrained, then 
you can easily move them in unconstrained directions, which 
can sometimes cause other parts to move in undesirable direc-
tions. Perhaps you want to move a group of components and 
they’re not fully constrained, or you know that a set of compo-
nents will always move together as a unit but you are too  
lazy — oops, I mean, too clever — to bother fully constraining  
each component within the set. With Solid Edge ST5, you  
can select a group of components and lock them together in 
what is called a rigid set. When finished, you can remove the  

rigid set relationship, and any existing relationships will be 
restored. Now, why can’t we make real-world relationships 
work this way?

Solid Edge ST5 includes several enhancements for replacing 
a part or subassembly. Wherever possible, the software tries to 
reapply existing assembly relationships in the assembly. Replac-
ing a hex head bolt with a socket cap screw will probably 
work, for example, because both have cylindrical shanks with 
a flat underside to the head.

If you can think of a replacement possibility, Solid Edge ST5 
can probably do it. Possibilities include: 

• replacing a part with a similar one,
• replacing all instances of an existing part with a different 

one,
• replacing one instance of a part when multiple instances 

exist in the assembly, 
• replacing an existing part with a new one that is created 

in place,
• replacing a part within a subassembly, 
• replacing a subassembly with a part, and  
• replacing a part with a subassembly. 
Mirror components. You can now mirror one or more com-

ponents within an assembly. If any of the existing components 
are symmetrical about the mirror line, then they are simply 
inserted and rotated as additional instances. If any compo-
nents aren’t symmetrical about the mirror line, then Solid Edge 
ST5 automatically creates new mirror-image part files. A table 
appears before the command completes to show which com-
ponents will be rotated and which will be mirrored, so you can 
back out of the move if desired.

Define “large.” Not too long ago, 200 parts would have 
been considered a large assembly. Today, tens of thousands 
can be routine. Solid Edge ST5 has new functionality to raise 
the bar further, making it easier to work with even larger 
assemblies.

The Options dialog box contains a new Assembly Open As 
tab (figure 3). This lets you specify what constitutes a small, 
medium, and large assembly and what you want the software 
to do when you open each type of file. A drop-down list for 
each type also has a Last Saved option, which lets you easily 
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Figure 2. The newest features in Solid Edge ST5 give users an edge in 
producing super-smooth surfaces.

Figure 3. You can now define parameters and set options when you 
open different sizes of assemblies. Solid Edge ST5 makes it possible 
to work with an assembly that has as many as 100,000 components, 
according to Siemens PLM Software.
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use your previous settings, and for any particular file, you can 
override the general settings via the File Open dialog box. The 
company claims that 100,000-part assemblies are viable.

Analysis. Solid Edge ST5 Simulation adds nine major 
enhancements to tools such as meshing and load application. 
The big news, however, is that it now offers versatile, full-
featured static thermal analysis (figure 4). Steady-state thermal 
analyses can be combined with stress analyses.

Get wired. A great many mechanisms these days include 
significant amounts of electrical components. Anything more 
complicated than a pair of scissors probably includes motors, 

switches, push buttons, relays, meters, indicators, and the like. 
Solid Edge ST5 generates fully annotated, flat, 2D nailboard 
layouts from 3D assemblies to aid in the manufacture of wiring 
looms and harnesses (figure 5).

2D or not 2D? Two-dimensional drawing in Solid Edge 
has been improved significantly, now offering enhanced and 
expanded dimensioning capabilities and additional control over 
the style and placement of hatching in section views. Among 
the long list of additional upgrades, of particular interest is 
the ability to show moveable assemblies in alternate positions 
(figure 6).

Another interesting new functionality comes into play when 
exporting 2D drawing views in AutoCAD DWF or DXF formats. 
If you are working with a Solid Edge ST5 2D drawing file that 
contains multiple sheets, you can now automatically export 
each sheet as a separate AutoCAD model space file. The pro-
gram automatically generates file names, based on the name 
of the Solid Edge ST5 parent file.

File, please. Solid Edge ST5 includes Insight XT, a new appli-
cation for Microsoft SharePoint that helps you manage Solid 
Edge files and related design information via a graphical user 
interface. It provides out-of-the-box workflows for engineering 
change requests (ECRs) and engineering change orders (ECOs).

You’ll also find several enhancements when using Solid 
Edge ST5 with Teamcenter, the product lifecycle management 
solution from Siemens PLM Software.

Help me. A new Forum link in Solid Edge ST5 connects 
you directly to existing discussion group–based support. Plus, 
tutorials are updated and a series of self-paced online training 
sessions have been added.

Context-sensitive Help can always be accessed by simply 
pressing Shift+F1 while executing any command, and live on-
screen documentation is nice for those who don’t rely on the 
printer-friendly version of the “What’s New” documentation 
within the Help system. 

Free app. The free Solid Edge Mobile Viewer app for the 
iPad is now available from the Apple App Store. Solid Edge 
ST5 lets you Save As or Save for Tablet to a new lightweight 
file format that contains only view information. The viewer 
lets you rotate, zoom, and pan views of your designs. You can 
selectively hide and show components of assemblies and can 
save and e-mail snapshots of the views you create.

In spite of the great number of additions and enhance-
ments, I used the Search capability in the “What’s New” 
documentation and did not find the word “cloud” even once. 
Hmmm, maybe they’re onto something here!

In Conclusion
Solid Edge ST5 is a strong, capable 3D parametric modeler, 
with the added bonus that it can include both history- 
based and history-free features in the same model. Highly  
Recommended. 

Cadalyst contributing editor Bill Fane is a registered 
professional engineer and a retired instructor at the British 
Columbia Institute of Technology.

Figure 5. Create fully documented wiring nailboard layouts from 3D 
assemblies.

Figure 6. In 2D working drawings, you can portray moveable 
assemblies in multiple positions.

Figure 4. Solid Edge ST5 offers full steady-state thermal analysis.
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In October 2011, we reviewed the top-of-the-line HP Elite-
book 8760w, which proved at the time to be the fastest 
mobile computer Cadalyst Labs had ever tested. For this 
review, HP sent the 8570w, its new midrange offering  

in the Elitebook series. We set out to answer the obvious  
question: How does today’s midrange system compare — in 
terms of price and performance — with last year’s king of  
the hill?

System Features
At the heart of the HP Elitebook 8570w is Intel’s third-

generation Core i7-3720QM mobile processor 
(four cores, eight threads) running at a clock 

speed of 2.6 GHz and jumping to 3.6 GHz in 
turbo mode for single-core operations. The 
machine arrived loaded with the Microsoft 
Windows 7 Professional 64-bit operating sys-
tem. The four memory slots were filled with 

4-GB DIMMs, providing 16 GB of 1,600-MHz 
DDR3 memory. The maximum memory for this 

system is an astounding 32 GB, achieved by substi-
tuting 8-GB DIMMs.

On the graphics side, the HP Elitebook 8570w sports a 
15.6” LED-backlit antiglare display that supports one billion 
colors at a native resolution of 1,920 x 1,080. An AMD FirePro 
M4000 mobile GPU (with 1 GB of dedicated GDDR5 memory) 
powers the display. For the record, HP offers two other graph-
ics card options for the HP Elitebook 8570w: the NVIDIA 
Quadro K1000M ($100 extra) and K2000M ($300 extra). 

The HP Elitebook 8570w includes two internal drive bays. 
In our review system, the bays were outfitted with a Blu-ray 
ROM, SuperMulti DVD+/-RW optical drive (double-layer sup-
port) and a 750-GB, 7,200-rpm SATA hard drive. You can 

substitute a 500-GB hard drive for the optical drive ($15 extra), 
providing a maximum of 1.25 TB of file storage.

When it comes to connectivity, the HP Elitebook 8570w 
leaves nothing out. It includes two USB 3.0 ports, two USB 2.0 
ports, one eSATA/USB 2.0 combo port, one IEEE 1394a port, 
one Ethernet connector, one RJ-11 modem jack, and stereo 
microphone and stereo headphone jacks. External graphics 
options include a VGA port and a DisplayPort. Located at the 
bottom of the unit is a port for use with one of HP’s wide 
selection of docking stations. The machine also supports Wi-Fi 
(802.11a/b/g/n) and Bluetooth (4.0) connectivity.

Like all current HP professional workstation models, the 
Elitebook 8570w is certified by a variety of independent CAD 
software vendors (ISVs) — thoroughly evaluated and approved 
to support nearly every popular CAD-related application. 

Performance
To gauge the performance of the HP Elitebook 8570w, we ran 
a pair of benchmark tests: our own Cadalyst c2012 with  
AutoCAD 2012, and SPECviewperf 11. For comparison pur-
poses, we also ran an old test configuration, Cadalyst c2011 
with AutoCAD 2011. We set the screen resolution to 1,280 
x 1,024 and the color depth to 32-bit. We enabled hardware 
acceleration for AutoCAD and turned off vertical sync for the 
graphics card.

We began our testing with c2012 and AutoCAD 2012 
using AutoCAD’s default graphics driver, a configuration we 
also used to test several units for a roundup review published 
last summer, “Budget Workstations: Professional-Grade CAD 
Power for $2,000 or Less.” Based on its c2012 total index 
score, the HP Elitebook 8570w was only 13% slower than the 
average speed for the three nonoverclocked desktop work- 
stations in that roundup. The full set of benchmark scores were 
as follows: total index of 407, 3D graphics index of 762, 2D 
graphics index of 360, disk index of 230, and CPU index of 277. 

The HP Elitebook 8570w’s scores for the SPECviewperf 11 
suite of tests, single sample mode only, were as follows: 19.36 
for catia-03, 20.10 for ensight-04, 55.61 for lightwave-01, 
55.96 for maya-03, 6.00 for proe-05, 43.19 for sw-02, 18.89 
for tcvis-02, and 24.46 for snx-01. For the most part, these 
scores are comparable to the desktop scores. 

To directly compare the HP Elitebook 8760w and the HP 
Elitebook 8570w, we also ran the Cadalyst c2011 benchmark 
with AutoCAD 2011 running its default driver. The benchmark 
scores from this configuration were as follows (with last year’s 

firstlook By Art Liddle
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Mobile Workstation

Pros: Good price-to-performance value, loaded with memory  
capacity and hard drive storage, rugged case.
Cons: None significant.
Price: Starting at $1,449; as configured, $2,786.

HP 
800.289.6947 
www.hp.com
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The HP Elitebook 8570w proved to be a 
good value for CAD users on the go.

8760w scores shown in parentheses): total index of 407 (396), 
3D graphics index of 794 (898), 2D graphics index of 357 
(251), disk index of 210 (185), and CPU index of 267 (250). A 
little math shows us that the newer HP Elitebook 8570w is 
about 3% faster than the 8760w, based on the total index 
scores. 

Rugged Package
The HP Elitebook 8570w measures 15” x 10.13” x 1.44” and 
weighs 8.4 lbs (as configured). It has a full-sized, backlit key-
board that includes a dedicated numeric keypad, touchpad 
(with a dual set of buttons), and pointing stick. The display 
panel locks closed with a reassuring click, and the hybrid 
magnesium–aluminum metal case offers above-average pro-
tection, meeting the MIL-STD-810G military standards for 
environmental conditions. As with all HP computers (mobile 
and desktop), the Elitebook 8570w includes the company’s 
assortment of powerful software tools; the HP SoftPaq Down-
load Manager can help you manage software updates for all 
system components, and the HP Power Assistant lets you fine-
tune power-management settings.

Battery Performance
The HP Elitebook 8570w has a 200-watt, external power brick 
that measures 7.88” x 3.88” x 1”. Our review unit had an 
8-cell (75Wh) long-life lithium-ion battery, which includes a 
three-year warranty. We used the Battery Rundown Test from 
Cadalyst c2012 to measure how long the 8570w operates 
when disconnected from a power outlet. We ran the test four 
times and found the battery lasts an average of 122 minutes 
when running at full speed. As for recharging, we found the 
battery requires 105 minutes to return to 100% capacity. 
Of course, your times for both charging and discharging 
the battery may vary and, in general, battery performance 
decreases after repeated charge/discharge cycles. 

In Closing
The HP Elitebook 8570w carries HP’s three-year standard 
parts and labor warranty, including Elite telephone 

support (available 24 hours a day, 365 days a year). As config-
ured for this review, its list price is $2,786. Before we answer 
our initial question of how this year’s system compares to last 
year’s model, we must note a major difference between the 
two: the older HP Elitebook 8760w had a 17.3” display with 
DreamColor technology, while the newer one has a 15.6” 
standard panel. For our purposes, we will assume the differ-
ence is worth approximately $750, making last year’s HP Elite-
book 8760w’s adjusted price $4,250. When we look at the 
price-to-performance ratio, we find a compelling story: The 
newer HP Elitebook 8570w offers about 50% more power per 
dollar. In summary, if you are looking for a midsized mobile 
computer for use with CAD software, the HP Elitebook 8570w 
offers good value. Highly Recommended. 

Art	Liddle is a former editor-in-chief of Cadalyst. He lives in 
Eugene, Oregon, and teaches physics at Springfield High 
School.
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I t has been more than two years since 
Cadalyst reviewed a mobile computer 
from Lenovo. In our Summer 2010 issue, 
we evaluated the ThinkPad W510. It 

was well received, and earned a Highly 
Recommended rating. This past summer, 

in “Budget Workstations: Profes-
sional-Grade CAD Power 

for $2,000 or Less,” I 
looked at a desktop 
model, the Lenovo 
ThinkStation S30. 
We liked what we 
saw, and it too 

earned our Highly 
Recommended rating. 

So, when the opportu-
nity presented itself, we jumped at 
the chance to review Lenovo’s current top-of-the-line mobile 
workstation, the ThinkPad W530.

Features
Our ThinkPad W530 was configured with an Intel Extreme 
Edition Core i7-3920XM processor (four cores, eight threads) 
operating at a base frequency of 2.9 GHz; its Turbo mode, 
for running single-core operations, jumps to an impressive 
3.8 GHz. The system had 16 GB of 1,600-MHz DDR3 system 
memory installed, filling all four DIMM sockets. It can support 
a maximum of 32 GB of memory. 

The ThinkPad W530 measures 9.63” x 14.63” x 1.63”. It 
weighs 6.19 lbs — considerably less than other mobile com-
puters. Its 15.6” LED-backlit, thin-film transistor (TFT) panel 
supports full HD at 1,920 x 1,080 resolution with 32-bit color 
and offers a pleasant display, wide viewing angle, and 95% 
color gamut. The display panel includes a pair of hefty hinges 
at the rear and a lock at the front, which attach it securely 
to the base. Our system had the optional integrated Pantone 
(X-Rite) color calibrator, which reads the panel display and 
adjusts to maintain true color — a feature that should appeal 
to designers and graphic artists. To drive the display panel, 
Lenovo chose NVIDIA’s newest mobile option, the midrange 
Quadro K2000M graphics adapter with 2 GB of 128-bit DDR3 
memory, which uses a maximum of 55 W of power. 

As configured for our review, the ThinkPad W530 included 
a 500-GB (7,200-RPM) hard drive for file storage. (Lenovo also 
offers a 1-TB HDD option for those requiring more space.) A 
16x DVD+/-RW DVD optical drive and a 720P webcam are also 
included. As for external connections, the ThinkPad W530 pro-
vides a well-rounded selection, including two USB 3.0 ports, 
two USB 2.0 always-on ports, one mini-DisplayPort, one 4-in-1 
multicard reader, one combination headphone/microphone 
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Mobile Workstation

Pros: Very good price-to-performance ratio, well engineered, 
relatively lightweight.
Cons: No dedicated numeric keypad.
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35Winter 2013  cadalyst  www.cadalyst.com

jack, one network connection, one VGA port (requires a mini-
port adapter), and integrated Wi-Fi. 

Notable Features
Several features stand out on the ThinkPad W530, including 
an island-style keyboard, in which the keys are positioned 
above a base panel with individual cutouts for each key. This 
has the effect of separating the keys, providing a nice tactile 
experience. As a bonus, the keyboard is said to be spill-proof 
— although I did not actually test this feature. The touch pad 
is a bit unconventional; it has a textured surface (a tight pat-
tern of tiny bumps) instead of the standard smooth surface. 
This gives your fingertips a mini-massage, and although it took 
a bit of getting used to, I soon found that I preferred it to the 
customary touch pad. Speaking of fingertips, the ThinkPad 
W530 includes a fingerprint reader for quick and secure sys-
tem access. Alas, a dedicated numeric keypad is not included.

Like all current Lenovo professional workstation models, 
the ThinkPad W530 is thoroughly evaluated and certified by 
a variety of independent CAD software vendors (ISVs) to sup-
port nearly every popular CAD-related application.

Performance
Of course, we wanted to know how the ThinkPad W530 per-
forms. I gauged CAD performance running Cadalyst’s c2012 
benchmark with AutoCAD 2012 on Microsoft Windows 7 
Professional 64-bit. I set the screen resolution to 1,280 x 1,024 
with 32-bit color, enabled hardware acceleration in Auto-
CAD, and turned off vertical sync for the graphics card. The 
ThinkPad W530’s c2012 scores were as follows: total index of 
463, 3D graphics index of 934, 2D graphics index of 404, disk 
index of 210, and CPU index of 305. That total index score is 
more than 10% faster than a competitor’s similarly equipped, 
higher-priced mobile computer that we recently reviewed. In 
addition, it is on par with the average score of the three non-
overclocked desktop workstations I reviewed in the aforemen-
tioned roundup published this past summer — very impressive 
for a relatively lightweight mobile computer.

For your reference, we include the results from the 
SPECviewperf 11 suite of tests, single sample mode only. 
The scores were as follows: 34.05 for catia-03, 18.46 for 
ensight-04, 59.65 for lightwave-01, 60.17 for maya-03,  
15.36 for proe-05, 37.94 for sw-02, 30.12 for tcvis-02, and 
25.32 for snx-01. 

Battery Performance
Our ThinkPad W530 included Lenovo’s enhanced nine-cell  
lithium-ion (94Wh) battery, which extends almost an inch 
beyond the back of the case. To test its performance, we used 
the Battery Rundown Test option in the Cadalyst c2012, which 
runs the benchmark test in continuous loops on battery power. 
We ran the test four times, and found the battery lasted an 
average of 182 minutes. As is typical of mobile computers, sys-
tem speed was drastically reduced when operating on battery 
power; in this case, each loop took three times as long to com-
plete. As for recharging, the battery required 145 minutes to 
reach 96% of a full charge. Users’ times for both discharging 
and charging the battery will vary, and battery performance 
will decrease with repeated charge/discharge cycles. 
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Bottom Line
As configured for this review, the price of the ThinkPad W530 
mobile computer is $2,593 — nearly $200 less than the pre-
viously mentioned competitor’s model. This price includes 
Lenovo’s three-year limited warranty, which covers parts and 
labor. Thanks to its very good price-to-performance ratio, 
solid engineering, and handsome color-adjusted display, the 
ThinkPad W530 mobile workstation earns our commendation. 
Highly Recommended. 

Art	Liddle is a former editor-in-chief of Cadalyst. He 
currently lives in Eugene, Oregon, and teaches physics at 
Springfield High School.
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In May 2012, IMAGINiT Technologies introduced IMAGINiT 
Clarity and IMAGINiT Clarity LT for the Autodesk Revit 
Server platform. Both versions sit on top of Revit Server, 
adding another layer of functionality, security, and ease of 

administration. Clarity provides tools for managing and moni-
toring the central project file host(s) and the local Accelerators 
that aggregate and cache data that’s transferred between the 
users and the host. Security tools control access to the project 
files — so users see only the projects they are permitted to see 
— and allow for multifirm collaboration, so that external part-
ners can securely access the files that they have been assigned 
on your project. Task-automation tools allow you to schedule 
repetitive tasks, such as creating DWG and PDF files or file 
backups, to run automatically. System-monitoring tools help 
you keep an eye on the performance of the Clarity network 
and underlying Revit Server network infrastructure. 

For the purpose of this review, my company installed 
IMAGINiT Clarity for Autodesk Revit Server 2013 (v2013.1). We 
ran Clarity for 60 days on top of our Revit Server. 

Getting Started
You can install IMAGINiT Clarity on an existing Revit Server 
network or on hardware configured for Revit Server. Prior to 
testing, my firm set up a new Revit Server farm with a host 
and two Accelerators, all installed on virtual machines (VM), 
which IMAGINiT reports to be the case for most installations.

IMAGINiT performed our installation of Clarity for Revit 
Server via web conference. The process began with an evalu-

ation of our current Revit Server farm to validate that it was 
configured properly. Then the IMAGINiT Clarity host and 
Accelerator were installed. Total installation time was approxi-
mately 30 minutes. Our installation included support for exter-
nal partner sites and Active Directory account synchronization 
for project-level permission (to be discussed later in this article).

Setup then turned to the individual user workstations. 
IMAGINiT provides a Revit add-on so users can connect and 
log on to the IMAGINiT Clarity server network — adding to 
the security features of Clarity.

Added Security 
With Autodesk Revit Server, if you have a dozen projects on 
the server, then all those projects are visible to everyone who 
has access to your Autodesk Revit Server area. With Clarity for 
Revit, you can establish project-level security access, assign-
ing project-level access and role-based security to each user 
account, as well as perform Active Directory authentication. 
This added security is transparent to the Revit user. 

Adding outside partners or firms to a project is not easy 
using Autodesk Revit Server; Clarity, in contrast, provides built-
in multifirm support via a virtual private network (VPN) that 
provides access to the Clarity for Revit Central Host server(s). In 
less than 10 minutes, you can provide safe and secure access 
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Figure 1. The Clarity dashboard provides access to essential project 
information.
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to outside partners. The VPN can come from IMAGINiT or you 
can use your internal VPN application. Post-installation security 
management is easy. Administrators can add new users or 
change project assignments and roles in a matter of minutes. 

Easy Project Access
Clarity replaces the Autodesk Revit Server Administrator web 
portal with a new web-based dashboard for project man-
agement, quality control, and project data access. Clarity’s 
dashboard is written in HTML 5, which allows desktop and 
mobile devices to access the tools and data collected in the 
dashboard. This is incredibly powerful for users of mobile 
devices such as iPads, who now can handle administration 
issues anytime and from virtually anywhere. A BIM manager 
who gets that late-night call asking for help can quickly log in, 
add new users, set up new folders, and address Revit Server 
problems. BIM managers and project managers also can 
review and monitor activity on the project without accessing 
the models directly. Dashboard access is available to all users 
on the project team, not just the IT administrator or BIM man-
ager. Information displayed on the dashboard depends on the 
role assigned in the project security settings. Our users found 
it easy to move from Autodesk Revit’s dashboard to Clarity 
— they just needed a quick tutorial about generating reports, 
scheduling new tasks, etc. 

The portal includes five tabs: All Projects, Users, Companies, 
Tasks, and Server. The All Projects tab is visible to all users; the 
remaining four areas are accessible only to administrators.

All Projects. This tab lists all the projects that a user has 
permission to access. Click on one to access the Project Home 
screen, which provides basic information such as associated 
models and available reports (figure 1).

Users. This section allows administrators and coordinators 
to create and maintain user accounts. 

Companies. Administrators can add external companies and 
assign permissions and access here.

Tasks. Under this tab, administrators can create automated 
tasks, including on-demand and automatically generated 
reports; file exports, database reports, project file backups, 
and more. A new feature of the task automation reporting  
system is the Performance Advisor Report (PAR). The PAR  
conducts 17 Revit model performance checks that Autodesk 
recommends and creates a graphical report of any issues. 

Server. This area provides details about the status of the 
Clarity and Revit Server farm. Clarity provides a Model Locks 
feature to clear those issues — the bane of Revit Server admin-
istrators — quickly and easily.

For all users, the dashboard shows an image of the project 
file that is live, updating as the model changes. The project 
thumbnail images can be 3D DWFs, 3D PDFs, or raster images 
of the model — which is good for non-Revit users. The dash-
board also includes version information about the models that 
are part of the project, including Revit Versions, the last time 
the file was updated, and by whom, and it creates reports and 
data sheets that can be run automatically or on demand.

Powerful Benefits 
Clarity brings with it a variety of features that will make life 
easier for BIM managers and users alike.

Easy on users. From the Revit user’s perspective, Clarity for 
Revit is identical to Autodesk Revit Server, with one exception: 
The user must log into Clarity for authentication. That means 
there’s virtually no learning curve for users.

Time-saving task automation. The task-automation tools 
are great for routine tasks such as generating a PDF set or 
uploading Revit models to a consultant. The system pushes 
the task to one of the task servers, freeing up the designer’s 
machine and time.

Powerful reporting. Clarity provides a way for non-Revit 
users to access the data within Revit models without having 
to open Revit. A number of report types are available, such 
as sheet schedules, rooms, finishes, doors, and multimodel 
schedules. Clarity will also create room data sheets (figure 2), 
which are specialized, customizable reports that can include 
everything related to the room, such as doors, equipment,  
finishes, key plans, floor plans, and images of the room. 

Easier, better security. IMAGINiT Clarity security features 
are easy to set up and maintain. I like the ability to allow exter-
nal partners access to the project on our Revit Server farm. 

Remote Revit Server management. The remote access to 
the IMAGINiT Clarity dashboard lets you quickly review and 
diagnose problems, even on an iPhone.

Helpful training and support. Following installation,  
IMAGINiT provided a thorough training session on how to  
use and manage Clarity for Revit. This included project setup; 
adding users and companies, tasks, reports; and dealing with  
difficult model lock issues. My experience with IMAGINiT  
Clarity for Revit tech support was outstanding.

Pick a Version
As of September, IMAGINiT Clarity is available in three ver-
sions: Clarity, Clarity LT, and Clarity Workshare. Clarity and 
Clarity LT are similar, except Clarity LT has a limit of one Central 
Host, 25 users, and two projects, whereas Clarity includes 
three Automated Task Servers and allows for an unlimited 
number of Central Hosts, users, and projects. Clarity Work-
share is for organizations that use file-based worksharing 
rather than Revit Server. It offers task-automation tools, a proj-
ect dashboard, reports, and room datasheets; there is no limit 
to the number of projects or users.

Figure 2. Clarity lets users create customized room data sheets that pull 
data directly from the model and can be accessed by non-Revit users. 
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Price: Deal Breaker for Some?
Pricing for Clarity Workshare starts at $6,000, and there is 
an upgrade path to Clarity LT or Clarity. Clarity LT starts at 
$10,000; Clarity for Revit Server starts at $25,000. Mainte-
nance and installation are extra. You can add more hosts, 
Accelerators, and task servers as needed. There is no limit to 
the number of locations. 

Those are some high pricetags. In fact, the price is the only 
thing I don’t like about IMAGINiT Clarity. The cost of add-
ing IMAGINiT Clarity to our Revit Server farm, which entailed 
purchasing the software as well as four additional servers 
to support approximately 250 users in North America, was 
approximately $26,000 — which exceeded the cost of creating 
our Revit Server farm. 

When we added Revit Server to our offices, we saw an 
immediate improvement in project performance — significant 
and concrete improvements, such as reducing save and open 
times by as much as 90%. With IMAGINiT Clarity, however, 
the benefits are not as easily measured. Its features make it 
much easier and more convenient to manage a Revit Server 
farm, but they do not have an immediate impact on the staff 
that is billable. This makes it difficult at best to justify the 
expense to management in these very tough economic times. 
You can say that the task and report tools save you time by 
automatically generating PDFs and room data sheets — and 
they do. But when IMAGINiT Clarity costs more than the infra-

structure that it supports, you’ll likely need more than anec-
dotal evidence to justify the expense.

To that end, IMAGINiT will provide a tool upon request to 
help you calculate your organization’s specific return on invest-
ment for Clarity. I encourage you to use it.

It is the price of IMAGINiT Clarity that compels me to give a 
“B” grade to what is otherwise an “A” product.

Wrapping Up
IMAGINiT Clarity is an incredible tool and performs as adver-
tised. It’s easy to set up, use, and maintain. With it, I was even 
able to resolve a difficult model lock issue while on a flight 
by using my iPad and the onboard Wi-Fi. Price aside, I would 
highly recommend IMAGINiT Clarity to everyone using Revit 
Server for worksharing. 

Editor’s note: An expanded version of this review is available 
online at www.cadalyst.com/clarity. 

Cadalyst contributing editor Patrick Davis is a virtual design 
and construction manager for Atkins North America. He has 
been a Cadalyst contributor since 1998 and is coauthor of 
the Introducing Autodesk Revit Architecture books (versions 

2011 and 2012) from Wiley Publishing.
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D assault Systèmes 
may be better 
known for devel-
oping 3D CAD 

software such as SolidWorks 
and CATIA, but it is also the 
maker of a budget-friendly, 
2D CAD product called 
DraftSight. What makes 
DraftSight worth a closer 
look? It offers a familiar 
interface, affordable support 
and services, and it can read 
and write DWG and DXF files 
from AutoCAD R12 up to 
AutoCAD 2010.

By “budget-friendly,” I 
mean that it is a free down-
load. Yes, I said free! A 
Premium version is available 
for purchase, including the 
Premium Pack for businesses, which offers phone and e-mail 
support, network licensing, and access to the DraftSight APIs; 
the Campus/Classroom Premium Pack for educational use; and 
the Prosumer support package for individuals. For this review, 
however, I’m going to see what the free version is all about. 

Getting Started
DraftSight is available for Windows, Mac OS, and Linux plat-
forms. Minimum Windows system requirements — Windows 
XP, Pentium 4 processor, and 1 GB of RAM — are such that 
virtually any Windows PC running today should fill the bill. The 
DraftSight web site lists detailed system requirements. 

As I examined DraftSight, I looked at it through the eyes 
of a seasoned AutoCAD user, as would millions of others still 
devoted to AutoCAD for 2D (and 3D) work. If you have used 
AutoCAD 2000–2007, the DraftSight user interface (UI) will be 
very familiar to you (figure 1). This is a huge benefit for exist-
ing AutoCAD users. Pull-down menus, toolbars, tool palettes, 
status bar buttons, and yes, even the Command line, are all 
present. Compared to the AutoCAD UI, the pull-down menu 
items in DraftSight are generally in the same order with the 
same names, and most of the toolbar icons are very similar. 
The Options dialog box is different, but most of the terminol-
ogy within will be familiar to you. 

What if you are not an AutoCAD user? The DraftSight UI 
is not overwhelming for newcomers, but keep in mind that 
despite it being free, this is a not a consumer-grade, drag-and-
drop–style application. If you want a door, a sink, a wheel, or 
a tree, you must draw it from scratch or find an existing draw-
ing to use. The upside to this is that you can use DraftSight to 
draw just about anything you can imagine. 

Drawing and Editing
The most popular drawing and editing commands, including 
Line, PLine, Arc, Copy, Trim, and Explode, work exactly like 
their AutoCAD counterparts. This means that there is virtually 
no learning curve for users familiar with these commands. I 

firstlook By R.K. McSwain

DraftSight v1R2.1 
2D CAD

Pros: Familiar interface for AutoCAD users, minimal system require-
ments, free.
Cons: Limited customization support, lacks several significant  
AutoCAD features.
Price: Free.

Dassault Systèmes 
800.693.9000 
www.draftsight.com

B

DraftSight v1R2.1 
CAD software has AutoCAD-like interface, views and edits 
DWG files, and is easy on the budget — that is, free.

Figure 1. DraftSight’s user interface will look very familiar to AutoCAD aficionados. 
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was able to successfully use all of these commands and many 
more without looking at the Command line. Object snaps and 
polar tracking help you draw with precision, while commands 
such as Sketch and Spline allow you to be creative. 

DraftSight includes a full suite of dimensioning commands 
and supports linetypes, lineweights, multilines, blocks, fields, 
True Color, external references, referenced images, named 
views, and OLE objects, to name a few. You can also create 
certain primitive 3D objects such as a sphere, cone, wedge, 
and pyramid. When working with a 3D model, you have 
access to all the usual viewing tools such as zoom, pan, and 
orbit, as well as multiple shade modes including 3D wireframe, 
hidden, and shaded.

One interesting feature is the availability of mouse gestures, 
meaning you can assign commands to certain movements of 
the mouse. Mouse gestures provide yet another way to launch 
frequently used commands and should prove to be very useful 
even if you are a keyboard junkie (figure 2). 

The software’s Layers Manager dialog box, which includes 
layer-management tools, is very similar to its AutoCAD coun-
terpart. Some of the terms used within are a bit different, such 
as “show” instead of “on,” but the resizable dialog box is easy 
to navigate (figure 3). 

You can customize most elements of the user inter- 
face — including colors, menu and toolbar items, and the 
aforementioned mouse gestures — using an interface that 
is very easy to understand. Palettes, the Command line, and 
toolbars can be positioned to your liking, and profiles (for 
example, a saved group of program settings) are supported. 

AutoCAD Replacement?
It’s similar, yes, but DraftSight isn’t intended to be a direct 
replacement for AutoCAD. Creation and editing tools for 3D 
modeling are very limited, and many newer AutoCAD features 
are absent, such as the ribbon UI, parametric constraints, 
dynamic blocks, Sheet Set Manager, and annotative objects. 
The free version of DraftSight also does not support AutoLISP 

or VBA customization, although it does support script files. If 
you rely on AutoLISP or other customization code, then you 
would have to live without these tools or look into purchasing 
the DraftSight Premium Pack, which offers application pro-
gramming interface (API) access for AutoLISP, C++, and COM. 

On the other hand, Draftsight may very well serve as a via-
ble replacement for AutoCAD LT or other products designed 
primarily for 2D drawing and editing — and at a substantial 
cost savings. 

Give It a Try 
The DraftSight web site offers plenty of free support. A “Get-
ting Started Guide,” FAQ section, tips and tricks, videos, and 
user community forums are just some of the resources avail-
able at no cost. The videos are quite informative and concise 
— generally two to four minutes long. They are especially 
helpful for explaining unusual features such as the mouse ges-
tures. Additional support is available with the Premium Pack. 

Dassault Systèmes reports that it created DraftSight not 
only as a viable 2D design solution, but as a way to help exist-
ing and new customers free up funds previously spent on 2D 
CAD tools to invest in 3D solutions — presumably SolidWorks 
or other Dassault Systèmes offerings. The company’s com-
mitment to DraftSight is clear; in fact, as this article went to 
press, it released DraftSight v1R3, which adds features includ-
ing the Align Viewport command, object snaps, the Revision 
Cloud command to highlight annotations, In-Place Text Editor, 
Explode text, and more.

DraftSight isn’t an AutoCAD replacement, but it is a power-
ful tool that could be just the ticket for many CAD users who 
work primarily in 2D and don’t require the full menu of Auto-
CAD features. If this describes you, and if you are intrigued by 
the prospect of a solution that is not only free but could offer 
a relatively easy transition, give DraftSight a test drive. I think 
you will be pleased. 

Cadalyst contributing editor R.K. McSwain is a designer 
and CAD systems administrator for IDS Engineering Group in 
Houston. He has been using and programming AutoCAD for 
more than 15 years. Contact him through his web site, 

CADpanacea.com.

Figure 3. The robust Layers Manager for DraftSight includes all the 
features you need to manipulate layers, including filters.

firstlook

Figure 2. With 
DraftSight, you can 
assign frequently used 
commands to certain 
mouse gestures.
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W e all know the drill: You’re expected to perform 
all CAD-management tasks while billing your 
time to projects rather than overhead. Sound 
familiar? If it seems impossible to get it all done, 

that’s because it very nearly is! 
In this edition of “CAD Manager,” I offer an approach that 

can help you stay billable as you perform CAD-management 
tasks. Turn yourself into a CAD-management consultant inside 
your own company! You will find that you can bill far more 
CAD-management tasks than you ever thought possible.  
Here goes.

Update Your Attitude
First things first: Think about how various CAD management 
tasks support project work, then move those activities to the 
top of your work list while pushing the lower-value tasks to 
the bottom. To help gauge the priority of a given task, ask 
yourself the following questions:

• If I do this, will projects go out better and/or faster?
• If I do this, will project managers thank me?
If you answer “Yes” to these questions, then it’s likely that 

the work you are performing is project-related and therefore 
billable. If you answer “No,” then the task will probably be 
categorized as overhead, because no particular project ben-
efits from the work. The goal here is to get you to rethink how 
CAD management supports project completion. Once you 
adopt this perspective, you’ll be amazed by how differently 
you view your job.

Get Ready to Sell
Now that you are thinking about linking CAD management 
to project completion, you must get your senior and project 
management teams thinking the same way. This requires some 
evangelism on your part, so put on your marketing hat! Adapt 
these conversation starters to your own circumstances, then 
approach the powers-that-be.

• “When we create CAD standards and conduct training 
at project startup, we have far fewer errors and rework 
as the project moves to completion. In fact, the eight 
hours I spent supporting the project startup will save us 
about 40 hours’ worth of errors, based on past experi-
ence. The CAD-management time we invest in these 
activities really should be a part of every project we do, 
and be billed to that particular job.”

The Amazing  
Billable CAD Manager
Tie your time to projects  
and reduce your overhead.

cadmanager By Robert Green

• “The custom PDF-generating software we integrated 
for our massive new electrical retrofit project saved us at 
least 200 hours of labor on the project. It seems reason-
able that the 20 hours I spent installing and configuring it 
should be billed to the project.”
I suspect you see where I’m going with these arguments. 

Even though they make sense, project managers rarely want 
CAD-management hours billed to their projects. The burden is 
on the CAD manager to make the argument that CAD  
management pays for itself. 

Task Justifications
Here are examples of CAD-management tasks and justifica-
tions I’ve used to make those tasks billable, broken down by 
task type. These will get you started, but you should also think 
through your own tasks and how to justify them, and add 
those to the list.
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Project-specific tasks and training. At the start of nearly any 
new project, you perform activities that help get that project 
off the ground — for example, creating project CAD standards 
or setting up AutoCAD title sheets and templates, new fami-
lies in your building information modeling (BIM) software, or 
new parts in your mechanical CAD software. 

Any project-specific training that you perform is an invest-
ment in the completion of the project, and should be billable 
as well. Project kickoffs are not general overhead CAD man-
agement, but rather an integral part of project flow. Don’t  
forget about those tasks that come at the end of a given  
project, either, such as auditing for project compliance and  
the like.

Justification: If you didn’t have the project, you wouldn’t 
be performing these activities, so these activities are project-
billable, not overhead.

CAD customization. If you customize programs or use utili-
ties for your CAD users, how can you tailor those utilities to 
work for various departments? As an example, I once heard 
an electrical engineering manager complain about how much 
time his people spent putting together 11” x 17” schematic 
books because of the plotting, collation, and handling time 
involved. When I told him I could create a utility that worked 
in conjunction with batch plotting to automate the process, he 
said, “Really, how long would that take?” 

When I told him it would be about four hours, he said, 
“Here’s a charge number; bill it to my project.” This is a  
perfect illustration of how you can turn a support task  
into an opportunity to create a productivity utility and bill  
it to a job. 

Justification: If customization work gets a project done 
faster or saves labor time, project managers should be begging 
you to work on their jobs — and paying for it.

Ongoing CAD training. If you conduct ongoing CAD train-
ing, are you teaching users how to apply your standards to 
save time and money? I hope you answer “Yes,” because that 
would mean you understand that training is integral to execut-
ing projects. In fact, if your training program isn’t supporting 
faster project completion, you may want to rethink your train-
ing program.

Justification: If training cuts hours spent on a project, then 
training time should be allocated as a shared expense among 
all ongoing projects. After all, if projects weren’t ongoing, you 
wouldn’t be training people, would you?

IT issues. Do you ever spend time fixing computers, updat-
ing drivers, removing malware, or installing new monitors? 
Sometimes IT is overhead, other times it is project related, but 
no matter what, it isn’t CAD management. If you spend time 
on IT, make sure it gets charged to IT.

Justification: CAD management can assist with IT tasks, 
but that doesn’t mean CAD management should absorb the 
associated overhead. 

Say No — Politely
So, how do you handle cases where multiple people want you 
to perform various tasks and each person feels his or her task 
is the most important? How do you decide which task to pri-
oritize, and how will you handle the person whose task comes 
second or third? These are good questions that require care-

fully considered, tactful answers. Here’s a plan for handling 
this situation:

Assess the tasks. Which are project-related (billable) and 
which aren’t?

Prioritize. Project-related, billable tasks should take priority 
over nonrelated tasks. Project-related tasks are then prioritized 
based on their relationship to project due dates.

Inform. Keep all parties apprised of your task load,  
project timeline pressures, and resulting prioritization of  
tasks. Clearly list which project tasks are on your to-do list 
and in which order, so no one is surprised when their task is 
delayed or deleted. I like to list my tasks in a prioritized spread-
sheet with any project deadlines noted in a column, and print 
out or e-mail my list to all project managers on a weekly basis. 
The key is to communicate that you aren’t favoring any one 
person or project, but rather structuring your workload to sup-
port everyone’s deadlines.

Wait and work. If any squabbling occurs, it will likely be 
between project managers trying to change your priority list. If 
this happens, continue to work according to your list, changing 
priorities only if a direct supervisor tells you to do so. If you’ve 
prioritized tasks based on project completion, you’ll likely be 
insulated from a lot of arguing.

Handling Objections
What if someone in your organization complains that you’re 
paying too much attention to project-billable tasks and not 
enough to general IT or other nonbillable tasks? To deal with 
these objections, I suggest using the following approach.

State the obvious. Explain that you’ve been directed to cut 
your overhead and stay billable. To do otherwise would be 
ignoring instructions from your direct supervisor.

Redirect. If anyone asks you to work on nonbillable tasks, 
ask them to request permission from your boss. This puts the 
burden of being nonbillable on someone other than you.

Emphasize production. At all times, make sure everyone 
knows your focus is on getting jobs out the door on time and 
as efficiently as possible. Tell everyone that the only way you 
can do this and meet your instruction to reduce overhead is to 
work on project-billable activities.

This strategy works so well that I almost hope you have to 
use it! After all, when else will you get the chance to advertise 
how much value CAD management adds to project execution?

Summing Up
Now that you know how to make your job more billable and 
reduce your overhead, it’s time to do your homework. Start 
by listing all your tasks. Next, go through the prioritization 
and justification concepts I’ve outlined and start selling the 
approach to all the project and senior managers in your com-
pany. Should you have to defend your logic, you can always 
use my bulletproof objection-handling approach, which is sure 
to make you look like a hero.

Now, go get billable! 

Robert Green performs CAD programming and consulting 
throughout the United States and Canada. He is the author 
of Expert CAD Management: The Complete Guide. Reach him 
via his Web site at www.cad-manager.com.

cadmanager
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I t is all about the cloud these days — everywhere you turn. 
But do you really know clouds at all? What does the con-
cept mean to you? Let’s see if I can’t clear up some of the 
cloudiness that surrounds this topic!

Cloud History 
It’s believed that in 1961, John McCarthy — a professor at 
Stanford University, the father of artificial intelligence, and the 
developer of the LISP programming language — was the first 
to predict that we would access software as we do our utili-
ties: over a network. (Did you know that the early telephony 
network was referred to as a cloud?) We plug into the utility 
network when we need the service, and unplug when we 
don’t. Typically, we pay according to what we use. 

Imagine never installing any software; we would just launch 
our Internet browser, log on, and access the software from 
there. And wouldn’t it be great if we could simply pay as we 
go? Perhaps that doesn’t make sense for the products we use 
daily, but we all have software that we use only occasionally, 
and with the cloud, the option would be there. 

We’ve all used cloud programs at some point. If you pay 
your bills online, that’s a cloud application. Have you posted 
your photographs on a web site that lets you store, print, and 
share those photos with others? That’s also a cloud applica-
tion. You’re tapping into these tools without downloading a 
single line of code to your computer. So, whether you know it 
or not, you’re quite cloud-savvy!

Autodesk 360 Cloud Services
Autodesk is one company that has wholeheartedly embraced 
the concept of running professional software on the cloud. 
Autodesk 360 is the name of a suite of applications (many of 
which are free) available to everyone. Services include every-
thing from storage for your design files to energy analysis and 
simulation programs. You’ll even find a subset of cloud offer-
ings specific to building information modeling, called BIM 360. 
Autodesk 360 makes it easy to share your design files with 
anyone, even if they don’t have the corresponding Autodesk 
design software.

The cloud also offers access to server farms that deliver 
virtually limitless computing power. You’re no longer stuck 
with the hardware your boss has decided is adequate! When 
would this kind of computing power come in handy? When-

Autodesk 360:  
CAD on the Cloud
New web-based services and computing power  
can take your productivity to a higher place.

circlesandlines By Lynn Allen

ever you’re performing some of the more memory-intensive 
tasks, such as rendering or design analysis. Nothing can bring 
your computer to its knees — if computers have knees — like 
rendering. This task can take hours, days, or even weeks to 
accomplish — and good luck using your computer for other 
tasks during that time! It may be too slow to even check 
e-mail! Using the cloud, however, you can provide the infor-
mation needed to generate a rendering, then let all those 
servers crunch away at lightning speed while you continue 
to do other work on your own computer. When the render is 
complete, you will receive an e-mail with a link to the finished 

Figure 2. You can also 
upload files via the 
Autodesk 360 web site.

Figure 3. Set up your Autodesk software to 
automatically save files to the cloud.

Figure 1. From most Autodesk 2013 
products, access Autodesk 360 from  
the Online tab of the ribbon.



45Winter 2013  cadalyst  www.cadalyst.com

rendering. All this occurs in a fraction of the usual time; what 
took 24 hours in the past might take less than 24 minutes via 
the cloud.  

The basic Autodesk 360 offering includes 3 GB of storage, 
or 25 GB per seat if you’re on subscription. Most Autodesk 
2013 products provide access to Autodesk 360 from within 
the software (figure 1). It’s easy to upload files of any kind — 
you’re not limited to Autodesk product files — from within 
your Autodesk software or via 360.autodesk.com (figure 2). 

You can organize your files into project folders and easily 
view and share your files. Set up your Autodesk software to 
automatically save your files both locally and on Autodesk 360 
so you can access them from any location that has Internet 
access.

Accessing Autodesk 360 from inside AutoCAD, for exam-
ple, is easy. Simply select the Online tab on the ribbon and 
you’ll find Autodesk 360 right there. You’ll also find access  
to Autodesk 360 from inside any AutoCAD file dialog box. 

AutoCAD’s Options dialog box contains a new Online tab 
so you can control your cloud storage setup. Here you can 
specify whether or not you want your AutoCAD files synced 
automatically with your Autodesk 360 account (figure 3).

A Word about File Security
Let’s look at clouds from the other side now. What’s the big-
gest cloud-related fear? Security! Are your files safe? 

Absolutely! Autodesk uses the same technology as is used 
for online banking — and I like to think my bank is secure! 
With such an investment in the future of cloud technology, 
Autodesk can’t afford to expose your files to any risk. The 
same is true for all the big cloud providers. Rest assured, your 
files are safe.

OS on the Cloud
Think of the cloud as just another operating system. You can 
run software on Microsoft Windows, on the Apple iOS, and 
now across the Internet. Add the power of cloud computing, 
and you’re opening the door to a wealth of possibilities. Don’t 
let clouds get in your way; tap their power to make your work 
life easier. Check out Autodesk 360 for yourself. 

Until next month — happy AutoCAD-ing! (Or is it  
Auto-cloud-ing?) 

Lynn	Allen, Autodesk Technical Evangelist, speaks to more 
than 30,000 users worldwide each year. She has written 
Cadalyst’s “Circles and Lines” column since 1993 and is the 
creator of Cadalyst’s popular AutoCAD video tips. You can 
reach her at lynn.allen@autodesk.com.

circlesandlines

Quick and easy tips to 
boost your AutoCAD 
productivity!
 
Cadalyst Video Gallery
www.cadalyst.com/video 
 
Lynn Allen, Autodesk technical evangelist,  
offers fun and friendly AutoCAD advice in  
easy-to-follow videos. Check out her latest  
updates twice monthly on the Cadalyst  
Video Gallery. Recent favorites include:  
 
- Set and Save Your AutoCAD System Variables 
- Change the F1 Key to Escape in AutoCAD 
- Free Up AutoCAD Screen Real Estate 
- Use PDFs in AutoCAD Drawings 
 
Subscribe to Cadalyst’s Tips & Tricks Tuesdays 
free e-newsletter and receive an e-mail  
reminder every time a new tip goes live!  
www.cadalyst.com/newsletters 
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L eonid “Len” Nemirovsky is well 
known to many CAD users in 
need of a helping hand. He  
created a web site to compile 

and freely share AutoLISP routines. He 
is also a prolific contributor to Cadalyst, 
having authored close to 150 AutoCAD 
tips published on the CAD Tips site, plus 
dozens of others that are not cataloged. 
Nemirovsky’s mantra is, “Whenever 
ideas are shared, the result is always 
greater than the sum of the parts.”

Cadalyst: Tell us about yourself.
Nemirovsky: I was born in Harbin, 
China, and my family moved to Latvia 
when I was 8 years old. It was a period 
of stagnation in the Soviet Union at 
that time; to get going with something 
new was nearly impossible. There was 
a shortage of almost everything. But 
above all, everybody had to pretend 
that everything was going well. 

In 1979, when I was 32, I came to the 
United States, and have lived here happily 
ever since. The first couple of years here 

were very difficult, however, because I 
spoke very little English, and the lifestyle 
was totally different from what I was 
used to in Latvia. I worked hard and 
adapted to life in the United States. I got 
married, bought a house, and — most 
importantly — I am free here.

You’ve had a long career in draft-
ing. How did you get started?

I began as a drafter/designer in 1968, 
and at first it was just to support my 
studying at Latvian State University. I 
wanted to be a history teacher and — if 
lucky — an archaeologist. I graduated 
in 1972 with degrees in Modern History 
and Philosophy, and worked as a high 
school teacher. However, it was difficult 
there to teach Modern History — kids 
did not believe in the official party line, 
and I as a teacher did not believe it 
either. So I decided to remain a drafter/
designer in the same company where 
I started, where I’d gotten involved in 
hydroelectric projects and fish protec-
tion. I also attended engineering school 
for three years, but my schooling was 
interrupted by my move to the United 
States, and I did not graduate. I have 
always found engineering work interest-
ing and challenging, from the manual 
drafting and simple calculations back in 
the USSR to AutoCAD in the U.S.

I currently work in the Hydro/Fisheries 
department of Jacobs Engineering near 
Seattle, where I’ve been for more than 
18 years, as a structural design CAD 
technician. I use mostly AutoCAD and 
Civil 3D, plus AccuRender nXt for ren-
dering. Our clients include fish and wild-
life agencies and public utility districts. 
Mostly we design fish facilities to allow 
wild salmon to travel through the dams 
on the Columbia River. 

One such passage has already been 
built in the Wanapum Dam in Grant 
County, Washington, and it was very 
rewarding to see it helping a lot of fish 
pass through, with very low fish mortal-
ity. It was also very interesting to com-
pare the 3D model with the real thing; 
the model is pretty close to the finished 
structure. 

What are the pros/cons of your job? 
I like that my work comprises a little bit 
of everything: structural, civil, electrical, 
and mechanical engineering. The best 
part is creating 3D models of everything 

from dams and spillways to gates, pipe-
lines, and steel constructions. 

I am doing something I truly love: 
protecting fish, 3D design, a little bit of 
programming and AutoCAD custom-
ization, and sharing everything I know 
with my colleagues. I find that very 
rewarding. 

I think the biggest challenge is the 
frequency of AutoCAD releases. Every 
year is way too often; users need more 
time to learn new features, otherwise 
the number of missed useful features 
accumulates. Many clients use older ver-
sions of AutoCAD, so we have to work 
with the newer version and save files 
as the older version, and some features 
may be lost in the process.

Tell us about your web site.
I started using AutoCAD in 1985. 
Around 1990 I began learning AutoLISP, 
which is a great tool for customizing 
AutoCAD and making work easier and 
more efficient. In 1997 I started a small 
Internet page, “Better Than Nothing 
AutoLISP,” with only one goal in mind: 
to share (hopefully) useful routines with 
anyone who needs help. Although lots 
of people provide that help for a price, 
I decided that I must do it for free. One 
small routine made available to every-
one can start an avalanche of ideas and 
more programs. Everybody learns and 
gains knowledge in the process, and the 
result can be very surprising. 

Due to high demand in 3D work I am 
not currently able to spend much time 
programming, and the site has become 
a bit outdated. I hope to update it and 
move it to a better location. 

 
Editor’s note: View the full version of 
this profile, including project images,  
at Cadalyst.com/nemirovsky. To  
contact Nemirovsky directly, e-mail 
nemi@wport.com. 

Cyrena Respini-Irwin is Cadalyst’s senior editor.

Tip Guru
A teacher at heart, Len Nemirovsky believes good 
things come from sharing his knowledge of AutoCAD.

userprofile By Cyrena Respini-Irwin

Len’s Favorite Tip
“My favorite old tip is ‘Exporting Custom 
Tool Palettes,’” says Nemirovsky, “a quick 
tip for exporting customized AutoCAD 
tool palettes to another workstation. 
Right-click inside the tool palette and 
select Customize Palettes. In the left 
column, highlight the palette you wish to 
export, right-click, and select Export. The 
only drawback is you have to do one tool 
palette at a time.”



Solid Edge. Design better.

siemens.com/plm/free-solid-edge

Try Solid Edge for free! 
Breakthrough 3D CAD software

Now you can try a fully loaded version of Solid Edge with 
synchronous technology free with no obligation. 
Experience this state-of-the-art application and discover 
how the power of synchronous technology can have a 
significant impact on your engineering productivity, design 
creativity and product quality. 

This program also includes access to interactive tutorials, 
video tips and a user forum to help you really experience 
the power of Solid Edge.  

Download Solid Edge now at 
siemens.com/plm/free-solid-edge 
or call 800-807-2200.
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