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Welcome, AUGIWorld Reader!

T
his month we have a great variety of articles for your consump-
tion with a loose focus on Education and Training when using 
Autodesk products. It was this theme that gave us the idea for 
our intrepid cover photographer, Daniel Hurtubise, to pay a 

visit to Richelieu’s Amphitheater at La Sorbonne University, Paris, France. What better 
way to envision education than to imagine the wonderful lectures on any number of sub-
jects in their wonderful auditorium.  I think you probably get smarter just walking in!

We begin with an article submission by Digital-Tutors and a step-by-step on rigging in 
3ds Max. Then Curt Moreno puts the focus on trainers for Autodesk software products. 
Our tips leader, Michael Beall, shares how to create a custom Ortho with SNAPANG 
in AutoCAD!

Moving to MEP, Ben Pielhop helps us quantify efficiency when using Revit MEP. Mi-
chael Smith takes off to new heights when using Navisworks Manage 2014. And Nancy 
McClure brings us her AEC training and education strategy for finding success in using 
Revit Architecture.

Bouncing back to Melinda Heavrin, who covers object linking and embedding in  
AutoCAD Architecture 2014. This product is still very much alive and popular! And 
we have Inventor Content Manager John Evans breaking the mold with Fusion 360 
and KeyShot. Then Christopher Fugitt demonstrates reporting success when using  
AutoCAD Civil 3D 2014.

We round out this great issue with Melanie Perry and String Theory, which highlights 
some of the best threads from the AUGI Forums. Get in and join the party! Finally, 
Lee Ambrosius brings us the Inside Track to some new products from 3D Connexion, 
Autodesk, and RushForth Tools.

And with that we roll out the red carpet for you, dear reader. Settle in and enjoy the 
enlightenment!

Take care,

David Harrington

AUGIWorld

Autodesk, AutoCAD, Autodesk Architectural Desktop, Autodesk Revit, Autodesk Building Systems, Autodesk Civil Design, 
Autodesk Inventor and DWF are either registered trademarks or trademarks of Autodesk, Inc. in the U.S.A. and/or in cer-
tain other countries. All other brand names, product names, or trademarks belong to their respective holders.
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T
hink back to all of the CG characters you 
can’t get enough of from your favorite films, 
TV shows, and video games.  For those 
characters to become virtual entities with 

personalities, a control system, or rig, was developed 
to transform them from static and lifeless models into “living and 
breathing” creatures that are able to convey emotions and are ca-
pable of having thought processes. 

Rigging is an essential aspect of any project’s pipeline. A rigger, or 
setup artist, provides animators with the controls needed to tell an 
envisioned story in the most entertaining way.  

In this article, Digital-Tutors’ lead rigging and animation tu-
tor will help you start your rigging journey. Take the first 
step here and find a free course on the topics covered at  
digitaltutors.com/start_rigging today.                

EXPECTATIONS

So, you’re ready to rig, but where should you begin?  Perhaps you 
should start with the face, creating a complex control system that 
is capable of doing anything and everything.  Or is it best to begin 
at the feet and work your way upward?  Well, none of these are 
necessarily good starting points.  

➲

Start Rigging  
in 3ds Max 

In a logical sense, the very first step in designing a control rig is to 
find out what the rig is expected to do.  In the end, this will save 
you a lot of time—preventing you from adding too much control 
or forgetting to add features that are needed in order for the char-
acter to perform a certain way.  Create a list of features your rig 
should have and don’t be afraid to ask for clarity from your lead.

Figure 1: This is an image of the final rig built in the “Quick Start to Rigging in 
3ds Max: Volume One.”

http://www.augi.com
digitaltutors.com/start_rigging
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Once your list is complete, you can then start to prioritize each 
task.  Even this can be a bit of a challenge.  How should we pri-
oritize each step for the sake of efficiency? If our planning is done 
right, we can mitigate the time spent modifying our rigs with ex-
tra features or troubleshooting issues that may arise.  The follow-
ing sections will focus on a breakdown of how your tasks can and 
should be organized from start to finish.

CREATING A SKELETON

The preliminary step in setting up a control rig is to build a skele-
ton, which makes it possible for characters to deform in a way that 
resembles realism while providing basic points of articulation so 
our models can be posed and animated.  In Autodesk® 3ds Max®, 
skeletons are designed with virtual bones that are similar to the 
bones in our bodies. In that, they have the same purpose.

It’s recommended to finish creating a character’s skeleton entirely 
before adding controls and other features. This way, if we realize 
our deformations are off at this early stage, which is often the out-
come when bone objects have not been placed at natural articulation 
points, it’s much easier to make any necessary changes now rather 
than further along in the rig’s development. This will prevent work 
from having to be redone in order to fix the problem.  You can see 
how creating the skeleton first can save a ton of time and effort.

Once the skeleton is complete, we can move to the next step, which 
involves skinning the model and polishing its deformations.

SKINNING YOUR MODEL

Skinning, which is also often referred to as enveloping, is the pro-
cess of binding geometry to follow the transformations of bones.  
When a mesh has been skinned, each of its points is controlled, or 
weighted, by the envelope objects we’ve assigned to it.  This influ-
ence can be increased or reduced, producing a smooth falloff when 
the envelope object is moved.  What’s interesting and rather conve-
nient is that 3ds Max offers more than one time-saving method to 
refine skin deformations.  

One of the fastest ways initial refinements can be made is by di-
rectly manipulating envelopes.  In 3ds Max, envelopes are rep-
resented as handles that flow along the length of a bone object.  
When selected, we have access to inner and outer bounds that 
control the envelope’s influence area.  By modifying these bounds, 
we can determine the initial weighting a bone object should have, 
which is truly a time-saver.  However, this approach can only take 
us so far, and we’d soon realize that more effort would have to be 
put into modifying more challenging areas such as the feet, shoul-
ders, and hands.  

This is when we would want to take advantage of other skin-edit-
ing features that are used to improve the quality of our deforma-
tions, one of them being a paint brush that lets us interactively 
paint how much or how little influence each bone object should 
have over a weighted point.  

Another tool we can use is the Weight Table, which gives us all 
weighting information on every vertex of a skinned model.  We 
would use this to set weighting values that are very specific.  We 
can also choose to mirror weighting information, which transfers 
influence data to the opposite half of a model. This saves a great 
amount of time by allowing us to focus our efforts on one half 
of the model. We can even go a step further and export all of the 
model’s influence data into a separate file, which becomes extreme-
ly useful when we need to reapply a skin modifier after making 
modifications to our bone objects.

Figure 2: This image shows a skeleton in action as it deforms a model.

After we have finalized our skin deformations, we can then start to 
think about how our model will be controlled.

UTILIZING INVERSE KINEMATICS 

Typically, you’ll find inverse kinematics, or IK, being used to simu-
late the movements of arms and legs, yet there are other IK sys-
tems in 3ds Max designed for more advanced behaviors.  Using 
inverse kinematics on our model’s limbs allows animators to move 
them naturally so they can accomplish their task of creating believ-
able performances.

Though IK systems such as 3ds Max’s History-Independent Solv-
er make it possible for us to animate the arms and legs quickly, 
there is still more to be done to complete the setup.  An IK solver, 
by itself, isn’t enough to animate the action of a foot planting on a 
floor, or a hand resting on a counter top.  This brings us to the next 
step: The process of setting up control objects.

CONTROL OBJECTS

Control objects make it convenient for animators and other artists 
to pose and animate characters.  Normally, they are built from a 

http://www.augiworld.com
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Also, remember that automation is nice and can save us and other 
artists some time, but there are moments when it can make work-
ing with our rigs a hassle. For example, automating a feature on 
our control rig may restrict an animator from being able to use that 
control freely. Unless this is requested by your higher-ups, it might 
be best to allow animators the liberty to move the control as they 
please so that they can create the best performance possible.

CLEAN-UP

After we have developed all of these really cool features on our 
control system, the rig might at this point look a bit messy because 
of all of the nodes we added to design the rig. This is the time when 
we want to start hiding all objects that animators, or any other 
artist using our rig, should not see.  This can be done easily in 3ds 
Max with the use of its layer manager, or via the “Hide Selected” 
option found underneath the Display tab.

We should also make sure our mesh is frozen by the final file so 
that it’s easy to grab control handles without accidentally selecting 
objects one didn’t intend to select. Setup artists can even utilize 
Selection Sets to make it a cinch for animators to grab all controls 
to key poses faster.

By the end of this step, our rig should basically be complete and 
ready for hand off to the next artist.  It’s easy, at this moment, to 
try to wrap things up so quickly that we end up overlooking an 
area or two on the rig that can use a bit more polish.  That’s why it’s 
essential that we double-check and even triple-check our work to 
prevent handing off a file that is soon to get sent right back to you. 
This brings us to our last step…

spline because splines do not render by default, which makes them 
ideal control objects.

Controls are often placed on each area of the model we want con-
trol over.  Using the example in the previous section on inverse 
kinematics, if we wanted to set up an IK arm rig, we could create 
two controls: One placed at the wrist to drive its orientation while 
controlling the position of the arm, and other to control the elbow.

Areas on a character such as the torso and head should also have 
control objects in order to animate the character’s body in an an-
imator-friendly way. But there are other areas such as the fingers 
and eyelids that don’t necessarily need objects.  Instead, we can 
take advantage of tools such as the Parameter Editor to build cus-
tom channels that can be wired to control secondary aspects of the 
model.  These custom parameters can also be utilized to regulate 
advanced features we implement to make an animator’s life easier.  
In the next section we’ll take a look at an example of this.

DESIGNING AUTOMATED SYSTEMS

A setup artist should always look for ways to automate systems 
on a rig that would be very cumbersome for an animator to ani-
mate.  On a character, one range of motion that can certainly be 
automated is a foot roll.  As a matter of fact, if a foot roll were 
not automated, there would be a ton of counter-keying involved 
just to have the feet appear to roll off of a surface during a walk 
cycle, for instance.  At best, the movement would look jittery 
and unappealing.

Thankfully, with the use of a few 3ds Max Helper objects, con-
straints, and the Reaction Manager, we can integrate a system 
like this quickly. 

Figure 3: In this image, we take a look at part of the clean-up when finalizing a rig, which involves making sure all controls are operational and are easy to select.

http://www.augi.com
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Digital-Tutors helps artists learn to make movies, games and 
digital art with its large CG and VFX training library. With 
more than 1,000 courses and new training every week, Digital-
Tutors provides content on more than 50 of the most popular 
creative applications. Visit digitaltutors.com and see how you 
can learn with proven training from industry professionals. 

TRIPLE-CHECK YOUR 
WORK

We should always take the time to 
check our work before we label it 
“final.”  If we neglect this very im-
portant step, we can actually cause 
artists to be less productive because 
they would be in a constant loop 
with whoever was responsible for 
not carefully making sure all fea-
tures on the rig work. Surely, that 
isn’t something you want to be 
known for!

So make sure you spend the time checking every control, every 
custom parameter, as well as your skin deformations, just to be 
reassured that all is well.

CLOSING THOUGHTS

Having the skill set to rig characters and creatures is truly a reward-
ing talent that can make you a great asset to your team.  If you are 
new to this realm of the industry, keeping in mind the steps that we 
covered in this article can help you remove the fears you might have 
when developing your own rig, and instead make your experience 
fun and educational. And if you stick with it, you’ll start to learn 
more creative ways systems can be designed and implemented to ul-
timately allow you to build the control rig you need for any project.  

Keep a positive outlook and never stop learning, and you’ll be well 
on your way to becoming a rigging specialist!

Take your rigging practice online and find free training on these 
topics in a special offer from Digital-Tutors. Watch the first two 
volumes of the “Quick Start to Rigging in 3ds Max” for free at  
digitaltutors.com/start_rigging today. 

http://www.augiworld.com
http://digitaltutors.com/start_rigging
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W
hether you are new to the CAD indus-
try or a seasoned professional looking to 
expand your skill set, you will most likely 
seek out training of one sort of another. 

Of course, in order to learn something new, you have to 
have someone to learn from and that means you will be working with a 
trainer. But have you ever wondered how people move from the position 
of “student” to “trainer”? Perhaps you have even considered becoming a 
trainer yourself, but you are not sure where to begin. 

In this Education and Training issue of AUGIWorld, we are going 
to look at the path some take to becoming trainers.

SECRET TRAINER

So you have decided that you want to become a trainer. You have 
a desire to share the benefits of your years of experience and help 
others along their paths to being CAD professionals. That is fan-
tastic! But are you sure that you are not already a trainer? 

Take a moment to assess your position and ask yourself these three 
questions:

1. Do others in your office seek your help regularly?

2. Are you asked to contribute to the most difficult production 
or design issues in your office?

3. Do you enjoy the feeling you get when you see others succeed?

If you answered yes to these questions, then you are already a trainer! 
It isn’t a title that qualifies you to be a trainer. It isn’t even the techni-
cal and communication skills that qualify you to be a trainer. It is the 
act of sharing that makes you a trainer. Whenever you share a tip or 
a solution, regardless of how big or small, you are a trainer because 
“training” is sharing your knowledge. This simple fact means that there 
are many many more trainers in the CAD world than we ever realized. 
Perhaps these folks do not even realize they are trainers. Though they 
may not be recognized as trainers, they are still vital to the growth and 
success of our industry. It just so happens that some of these everyday 
trainers choose to step out of a production role and become profes-
sional trainers specializing in helping others.

MAKING THE TRAINER

So what makes a trainer and who are these people before they become 
trainers? They are CAD professionals with some degree of experience 
and an ability to convey ideas to others. It might seem that everyone 
who is the “go to” or most productive person in their office is suited to 
become the trainer. This is a common misconception. While it is true 
that a good trainer should portray the confidence needed for others to 
ask questions and rely on the answers, there is more to it. Training, like 

➲
any form of teaching, requires patience, skill, and specialized training 
for trainers. All of this is above the prerequisite of having a deep work-
ing knowledge of your topic and possessing the communication skills 
needed to get your knowledge out into the world. 

Looking at these three requirements, patience has to be the most diffi-
cult to achieve because it is a matter of basic character, rather than ob-
tained skill, that makes a person patient. That being said, as we mature 
we tend to become more patient. Some individuals have even “learned” 
to be patient through various practices. Still, if patience is an issue for 
you then perhaps now is not the time to focus on training. Give it time 
and patience will come to you. I guess that requires patience also …

Skill is both the hardest and the easiest of the requirements need-
ed to be a good trainer. In one sense, skill is the hardest quality 
because it represents the sum knowledge of your years as a CAD 
professional. Every hard-earned tip and trick and every hour of 
repetition and practice come together to form your skill base only 
after hours and hours of practice. In some ways, skill is much like 
climbing a very tall ladder. It takes directed effort to reach the top. 
However, once you are at the top of the skill ladder you have those 
tools under your belt. You do not have to work very hard to keep 
them in shape, so in that sense skill is the easiest requirement. 

Finally, there are specialized skills. These involve communication 
skills, as working with someone who wants to learn is different 
than someone who needs to produce. There are endless resources 
that share thoughts and methods of teaching and communicating, 
but there are some basic tenants shared by most. 

I believe that the most important communication skill is the ability 
to remember what it is like to learn. This perspective gives the trainer 
the framework and ability to shape his or her lessons so they are ap-
propriate for the trainee. Too often we, as trainers, suffer the “Curse 
of Knowledge” and take for granted that our trainees know the “little 
things” and gloss over this material impatiently. This can be a great 
disservice to anyone seeking training. Luckily, communications skills 
are something anyone can learn—with the proper training, of course.

THE AVENUES

While some trainers begin and spend their entire career involved 
with traditional, “in person” training sessions and events, others 
choose to branch out to the other avenues now available. These 
could include books, pre-recorded videos online or on DVD, or even 
website-based training tutorials and courses. Each of these venues 
offer differing benefits that a trainer can use to play to his strengths. 
For instance, a trainer who is very congenial may choose to special-
ize in live training sessions or in video-based training. Other trainers 
who are very technically oriented and perhaps a bit less social, may 

Focus on Trainers
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choose to publish their skills in book form where they can provide 
more detailed lessons without concerns about time. Just as there is 
a wide assortment of training available for every CAD professional 
with a specific learning type, there is a wide variety of avenues from 
which a trainer can choose from to convey his knowledge.

Once a trainer has decided which form of training is most suitable, 
he or she begins a new sort of production. While CAD profession-
als in a production setting work to develop and document designs, 
professional CAD trainers work to develop and document what they 
believe is useful content for their trainees. This can be done as a lone 
effort, but most often a trainer will associate with a book, DVD or 
web publisher, or professional training school to assist them. Not only 
can a publisher offer the trainer resources such as training frameworks 
and guides, they also offer distribution opportunities that the trainer 
may not otherwise have. From publishing books to scheduling classes 
in fully equipped labs, a good relationship with a publisher or school 
can provide much needed help to a trainer just starting out. 

TRAINERS CAN STAY PUT

What’s that? You hope to become a trainer in the company that employs 
you now? Well, that is great because in-house trainers are very valuable 
assets for companies with large CAD staffs. Even small and medium-
sized firms can benefit from having dedicated training staff on the pay-
roll. These specialized employees work solely to train and support their 
coworkers and assist with any CAD-related issues that may arise.

While on-staff trainers are normally considered an overhead cost, this 
can be quickly offset by lightning-fast responses to CAD staff needs and 
speedy solutions to problems that arise. Considering the alternative of 
seeking outside assistance that can often be costly in time and money, on-
staff trainers are a resource from which nearly every company can benefit. 

OUR INTERVIEW

We have taken a look at what it takes to be a trainer and some 
of the opportunities available to them. Now let’s take an in-depth 
look at one trainer and learn his first-hand perspective on training 
and being a trainer. 

For this portion of this article I contacted a long-time friend and 
professional trainer, William Myers. William is the Course Devel-
opment Manager with Global e-Training, a provider of asynchro-
nous and synchronous online CAD training for Autodesk prod-
ucts. He holds certification in several Autodesk products, such as 
AutoCAD® and Autodesk® Revit®, and is an Autodesk Certified 
Instructor. So when I began to wonder who I could call and ask a 
list of interview questions, William was a natural choice.

Q. Please describe the circumstances that led you to become first 
a CAD professional and finally a professional CAD trainer.

A. I was at a crossroad in a previous stage of my life. I realized 
that I didn’t want to work in coveralls for the rest of my life, 
and that I wanted to design—or have an understanding of de-
sign software.  I took a CAD Technician Course at (Autodesk 

ATC) Digital School in Edmonton, and my certifications are 
just a by-product of wanting to learn more and be better. 

Q. What was it like to prepare for your first training session with 
a group of students? What were your goals and what fears did 
you have?

A. It was terrifying!  My perception was, “I am not an engineer or 
an architect—I’m just a software guy,” but I realized that this 
was my strength and I gleaned confidence from that.  

I also had been developing courseware for Digital School with 
our sister company, Global eTraining, and so I found that I 
had a wealth of resources to work with. 

Q. Was that first training class a success?

A. It was.  That first night class for AutoCAD produced a group of 
very satisfied and competent CAD users.  It also turned into an op-
portunity to teach at Digital School—first with AutoCAD, then 
Revit Architecture, and most recently with Autodesk Inventor®. 

Q. What is the process to become an Autodesk Certified Instructor?

A. The process began, for me, by being invited to observe an ACI 
conference.  It was a great opportunity to learn without be-
ing “in the hot seat.” I came back from that experience really 
excited about going through the certification myself.  

After enrolling and doing some pre-work for the conference, I 
took part as a candidate in the ACI event that Digital School 
held last year. 

The event consisted of three 45-minute sessions, where the can-
didates instruct on a subject from the Standards resource for 
the course.  In our case it was for Revit Architecture.   After each 
session we were critiqued by the ACEs (Autodesk Certified 
Evaluators) and our cohort.  I was certified shortly thereafter.   
I’ve now cross-certified as an ACI for Inventor and AutoCAD. 

Q. Do you feel that obtaining an Autodesk certification is a 
worthwhile endeavor for your students?

A. Without question.  Every day I work with bright and talented 
people from all over the world who want to learn CAD or 
BIM software because they cannot be licensed for their pro-
fession in Canada.  To me, that certification is a global cur-
rency and is recognition of value that crosses borders.  

Q. What industries do your students come from? Have you noticed 
any trends in the topics for which your students seek training?

A. Again, I work with and train architects, engineers, and trades-
people from all over the world who came to Alberta for a bet-
ter life.  They want a foot in the door, and a change to work in 
their profession. 

I also train people who, like myself, want to better their own 
lives and find a year at Digital School a perfect balance be-
tween the need for skills training and the time and cost of ob-
taining that training. 

http://www.augiworld.com
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Q. Approximately how many students do you train annually?

A. About  100.  We have four terms per year and our class sizes 
average about 25 per term. 

Q. Would you say that you have one personality trait that, more 
than any other, drives you to be a professional trainer?

A. Being a teacher—of anything—is the best way to continue to 
learn something.  I love to teach because I love to learn.  It is 
my best chance at the moment to work with design software 
in a meaningful way. 

Q. What are your goals for the future?

A. I want to get another Certification!!   I also want to keep get-
ting better with the software that I am certified in.  

Q. What advice do you have for our readers who would like to become 
professional trainers or just share their knowledge with others?

A. Take pride in being able to communicate knowledge.  Take 
pride in your students’ successes.  They aren’t your successes—
but you are part of theirs.  In my mind, that’s golden. 

CONCLUSION

Being a trainer can be a rewarding and fulfilling career choice, but it 
requires dedication, patience, and determination. For these reasons, 
as well as others, becoming a trainer is not necessarily the right path 
for every CAD professional. This fact is evident in the amazingly 
small proportion of professional trainers to CAD professionals that 
one encounters in our various specialized industries.

Fortunately though, there are plenty of opportunities for those 
who feel that training is the right path for them. Whether you are a 
30-year veteran or you are just starting out as a CAD professional, 
there is a path to becoming a trainer. All of the necessary skills 
and lessons you need are available to you, if you care to look for 
them. Perhaps you can even be lucky enough to have someone who 
already is an experienced professional trainer help you on your way 
to becoming a trainer. That’s right—there are even trainers who 
train trainers! When you realize that, is there any reason for any-
one who wants to be a trainer to not be one?

I don’t think so, either.

And Here’s How…
to Make a Custom ‘Ortho’ 

with SNAPANG
Way “back in the day” (before Polar!) if we wanted to draw 
something at an angle, some of you/us would set a value for 
the SNAPANG (Snap Angle) variable.

So if you’re not familiar with what it does and you open a 
drawing where it’s enabled, it will mess with your head.

Bottom line: SNAPANG acts as a custom Ortho for whatever 
angle you want to “ortho-fy.”

INSIGHTS

1. Type SNAPANG, then enter a value.  To disable it, enter 0.

2. The crosshairs are not ‘square,’ but are oriented to the 
value of the SNAPANG.

3. Notice in the image that the UCS is set to <World>, in-
dicated by the small square at 0,0,0.

4. Regardless of the orientation of the UCS, the SNA-
PANG value is measured from the current 0 angle (X 
axis orientation).

5. When Ortho is On, the movement in all four directions of 
the cursor is aligned with the value of the SNAPANG.

6. The tooltip displays the SNAPANG value when Ortho 
is On.

7. When Ortho is Off, there are no restrictions to cursor 
movement when creating or editing.

8. By default, when Polar is On, Ortho is Off.   Therefore, 
Polar values are used in creating and editing.

Michael E. Beall (B. Arch.) is an 
Autodesk Authorized Author and 
the owner of CAD Trainer Guy, 
LLC.  He has been presenting onsite 
CAD training around the planet for 
more than 30 years.  Contact him at 
michael.beall@cadtrainerguy.com or 
give him a call at 502.500.2267.

Based in Houston, Texas, Curt Moreno 
is a CAD Coordinator for a civil engineer-
ing firm and the owner and editor of the 
“Kung Fu Drafter” blog. He began using 
AutoCAD with Release 10 and has spent 
the past 20+ years working with various 
Autodesk products including AutoCAD, 
Civil 3D, Map 3D and SketchBook 
Designer. Curt is also a freelance content 
creator, featured Autodesk University 
speaker, and training content developer. 
In his spare time Curt writes, games, and 
spends time with his dog and horses.

mailto:michael.beall@cadtrainerguy.com
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by: Ben Pielhop

A
utodesk® Revit® MEP has reached the 
point in software development where 
designing a project in BIM is more 
efficient than drafting in 2D.  Some 

of you are nodding your head…but which way?  
Some readers agreed with this point years ago, while others still 
don’t believe the hype.  The main component to this statement 
is user efficiency.

Let’s start off with a simple analogy: A teenager is learning how 
to drive a car and the instructor is trying to figure out why they’re 
moving so slow.  Some of us might jump to a few quick conclusions 
such as the car is in the wrong gear.  Jumping to conclusions is 
natural, but it’s important we don’t get hung up on that one answer 
which to us seems obvious. 

This same reasoning can be applied when we ask, “How can we 
increase our Revit MEP user efficiency?”  My job description is 
mechanical engineer, but I also take on the Revit MEP SME (sub-
ject manner expert) duties.  This has allowed me to see the BIM 
management, the graphical standards, and the engineering design 
point of view.  These different positions have made me realize there 
are three main ingredients that can make or break a Revit user’s ef-
ficiency: Knowledge, Level of Detail (LOD), and Standards.

KNOWLEDGE

Back to our analogy. If the student driver doesn’t know how to 
shift gears or unlock the emergency brake, I would categorize 
this as knowledge of how the car operates and what its capabili-

Quantifying 
Revit MEP 
Efficiency

➲
ties are.   In the Revit MEP world, this might be the most impor-
tant ingredient to boost one’s efficiency.  Let’s break knowledge 
into two subcategories.  

The first subcategory is simply how much a user already knows 
about Revit MEP.  Understanding this software is first being 
familiar with its commands.  An example is modeling ductwork 
three different ways: 1) Right-clicking on an airflow connec-
tion; 2) Clicking the ductwork icon under the System tab; or 
3) Using the keyboard hot keys.  Once the commands are mas-
tered, knowing better processes and workflows is the next level 
of being more knowledgeable. 

The second subcategory of knowledge involves comprehending  
Revit MEP’s capabilities. Even if you’re an avid Revit user and seem 
to be efficient, it’s great to know what this software can do.  This 
is slightly different from the first subcategory, which includes what 
you already know.  You may not know how to do energy analysis, 
clash detection, pressure drop calculations, lighting analysis, or 
shared parameters for schedules, but after reading several AUGI-
World issues or attending a user conference, you at least know that 
Revit can do this.  Later on you can decide if you want to pursue 
training in these advanced areas.  But be careful: Just because you 
can do it doesn’t mean that you should do it for every project.
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So if you were asked how well you know Revit MEP, what would 
you say?  The answer to this question is relative.  If you are your 
firm’s Revit “go to” person, you probably know all there is to know 
about Revit MEP, or at least you think you might because no one 
else there knows more than you.  However, if you have gone to a 
regional BIM conference or better yet, a national conference (i.e., 
RTC or AU), you quickly become humbled because you probably 
learned a faster workflow or a new modeling command.

MODEL LOD 

Again back to our slow teenage driver analogy. The teen could be 
driving slowly not due to a lack of knowledge about the vehicle, 
but because of over-analyzing. Checking the blind spot eight times 
is really safe, but it is also causing the driver to slow down.  Just 
checking it once or twice will suffice, right?  In the Revit world, 
MEP engineers or technicians can very easily get sucked into ap-
plying too much level of detail, or over-modeling.  

On one hand, we don’t want to provide too little detail in our 
model so that physical attributes are misrepresented and result in 
problems during construction.  On the other hand, the engineers 
shouldn’t put too much detail into a model, especially if the model 
is not part of the final construction documents.  

There are many levels of detail charts and tables defined by pro-
fessional organizations (i.e., AIA), large clients (universities), or 
design firms.  Often these charts are too vague, so specific LOD 
charts were developed that go one step deeper to describe what 
should be modeled at what level.  Below is an example of a spe-
cific LOD chart for the mechanical and pluming trades.  This goes 
one step deeper than most LOD charts, which often don’t help the 
MEP production-level users.  The chart below still gives users free-
dom to model how they like, but also ensures they meet a certain 
baseline that other disciplines depend on for coordination.

STANDARDS

Let’s say our young driver has full knowledge of the car, doesn’t 
over-analyze, but he or she is still driving slowly. Why? The final 

reason is because the driver didn’t see the speed limit sign or chose 
to ignore it.  This is the last ingredient that optimizes efficiency: 
BIM standards.  Of the three efficiency factors, Standards fall 
short the most often.  This is usually the case for a few reasons. 

1. Users like the freedom to model however they choose, not car-
ing about standards.

2. Workload is so high that there hasn’t been any time to spend 
on the overhead needed to create standards.

3. Modifying standards is boring and not part of many users’ job 
descriptions. 

Overlooking Standards will result in an inefficient Revit user.  
Ironically, the same users who lack standards are the ones who 
criticize that the use of Revit MEP slows them down, when in 
fact, if correct standards are in place, users won’t believe how 
much time they can save over the entire project.  

There are two subcategories of standards. The first has to deal 
with the traditional 2D symbology.  Examples of this are text, line 
weights, equipment tags, abbreviations, etc.  Most likely before 
Revit came on the scene, you had well-developed line styles and 
equipment templates.   

Even if your company had great 2D standards from your previous 
2D platform, it still takes some effort recreating these standards in 
Revit MEP.  Just for the simple exercise of creating a mechanical 
equipment tag, one has to make sure the correct parameters are 
in place in addition to recreating how the symbol looks (correct 
line weights and text size).  Now it needs to be in the project and 
one must take care that the tag is assigned to the correct model 
category.  All of these steps are simple, but it takes time to be built 
into the Revit MEP template.

The second part of standards focuses on the 3D modeling content 
within Revit MEP.  This includes having a well-defined library 
for MEP families and having custom view templates.  Having a 
library of your “cookie-cutter” families is necessary.  Download-
ing different manufacturers’ basic equipment on every new proj-
ect wastes time.  A great example is a standard lay-in air device, 
which is very common on every project and doesn’t vary (physi-
cally) from one manufacturer to the next.  Major equipment such 
as chillers and air handling units are examples of equipment you 
should still choose to model custom for that project.  Having a 
good BIM support team can be a great aid in helping this last key 
ingredient.  This way engineers are more focused on engineering 
instead of learning how to make Revit families or creating com-
plex filters for piping systems.

http://www.augiworld.com
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GRADING YOUR EFFICIENCY

Now that we have the three key ingredients for a strong Revit 
MEP user, does this confirm how you judge your own compe-
tence?  Or maybe you just realized how to help a fellow MEP 
engineer become less frustrated. Here are six different examples 
of Revit MEP users.  Use these examples to help measure your 
own efficiency.  Here, I measured efficiency in two different ways: 
percent under or over budget, and the amount of LOD the user 
puts into the model.  The most efficient users could reach a LOD 
300, while using less than 100 percent of their allotted budget. 

User A (The Naive): First-year Revit user. Wants the same level 
of detail as the “old” AutoCAD ways because it’s “faster.”  Has 
good 2D standards, but lacks 3D content and no view templates 
because there is no BIM support team.

User B (The Apprentice): First-year Revit user.  Understands 
there needs to be some thought of how ducts and pipes should be 
installed in a plenum.  Has good 2D standards and the company 
has a good BIM support group.

User C (The Daring): Two years of Revit experience.  The user 
now knows the basic potential of Revit MEP, so he/she wants to 
model every single pipe elbow and download the exact floor drain 
by manufacture.  Has good 2D standards and the company has a 
good BIM support group.

User D (The Over-Modeler): Four years of Revit experience.  The 
user now knows the full potential of Revit MEP, so he/she wants 
to calculate velocity through ductwork and also calculate air pres-
sure drop, which requires complex duct/pipe connections to all 
equipment and requires many workarounds.  Has good 2D stan-
dards and the company has a good BIM support group.

User E (The Realist): Two to five years of Revit experience.  The 
user now knows the full potential of Revit MEP, but is also real-
istic that he/she doesn’t need to model every single pipe elbow or 
use a 5mb floor drain family, but still models enough to avoid field 
coordination problems.  Has good 2D standards and the company 
has a good BIM support group.

User F (The Unequipped): Two to five years of Revit experience.  
The user now knows the full potential of Revit MEP, but is also 
realistic that he/she doesn’t need to model every single pipe elbow 
or use a 5mb floor drain family, but still models enough to avoid 
field coordination problems.  There is no MEP content creation, 
along with no company standard template.

HOW CAN WE BE MORE EFFICIENT?

It doesn’t matter if you’re still transitioning into Revit MEP, 
you’re already a veteran if you’re a contractor or a design en-
gineer. The question has been asked, “How can we be more 
efficient while still using Revit?”  There are several major up-
sides to using BIM, but now we need to achieve those upsides 
faster than how we used to draft in 2D.  The prerequisite to 
user efficiency is to clean up any hardware or networking is-
sues, which can very quickly drag down your productivity.  
Now you realize that just increasing your Revit MEP knowl-
edge doesn’t solve the entire question.  Knowledge, LOD, and 
Standards are the three key ingredients that will take your 
efficiency to new heights. 

Ben Pielhop is a mechanical engineer 
for Dewberry, a national firm that 
provides engineering and architectural 
services.  His role also includes being 
the Revit subject matter expert for me-
chanical and plumbing.  Ben started 
using Revit in 2009, and graduated 
from Milwaukee School of Engineer-
ing in 2010 with a B.S. in Architec-
tural Engineering. 
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by: Michael Smith

➲A
utodesk® Navisworks® 2014 
takes off model quantities 
and allows for revisions.  In 
this article, we’ll delve into 

Navisworks catalogs and explore how to 
take off model quantities and how to take off items that 
are not modeled.

QUANTIFICATION

The quantification tool is broken out into multiple 
panes.  The Navigation pane shows items and the re-
sources associated with them. The rollup pane gives 
header level information and the takeoff pane gives 
item-level information.

Navisworks

Figure 1: Quantification module

Takes Off
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You can think of items as assemblies composed of resources.  Re-
sources can be customized to calculate quantities in items.  The take-
off pane enumerates the quantities of each object taken off in the 
item’s resources.  The sum of the amounts is listed in the rollup pane.

EXPLORING CATALOGS

There are two main catalogs: Resource catalog and Item Catalog.  
The Resource catalog should contain each item type you wish to 
take off.  For example, if you are taking off a footing, you will want 
to take off concrete, rebar, and form work.  This means you will 
need a resource for each.  

It is recommended to create folders in the resource catalog for each 
type of resource.  For example, create a folder for concrete, metals, 
and wood.  In each folder create the respective resource.

When creating a resource you have the opportunity to modify the 
formulas used for 
calculation.  Modi-
fy the formulas for 
each resource until 
they calculate to 
your specifications.

Once you have creat-
ed resources, you can 
create your items.  
For footings, create 
an item and name it 
by footing type—for 
example, Footing 
F8.  Right-click the 
item and select the 
items you wish to 
use.  Hold ctrl down 
to select multiple 
items and select the 
Use in Item button.  
The resources are 
now associated with 
the item.

If you update a formula in the resource catalog, the change will 
propagate to each item that contains the resource.  If you only want 
to change the resource in one item, you can modify the formula in 
the item catalog to change only the associated item.

MODEL QUANTITY TAKEOFF

Building information models vary in their diversity and complex-
ity.  Some models have astounding geometry; other models have 
poor geometry but are rich in data.  When considering using 
Navisworks for model quantity takeoff, you are most interested in 
models that are rich in metadata.

Navisworks will only take off model geometry when the model has 
metadata associated with it.  This is important to keep in mind 
when reviewing dwg files and other file types that may not have 
quantity data associated with them.

To take off model geometry, select the geometry you wish to take 
off.  This can be accomplished in a variety of ways.  A sustain-
able method would be to create a search set for model groups.  For 
example, you might create a search set for footings, foundations, 
walls, doors, and so on.  An alternative method that is often em-
ployed is the use of the Select Same tool, a great tool to use when 
taking off a similar object.  For example, when taking off a particu-
lar footing, follow the steps listed below.

• Select the footing in the scene view.

• Click the Select Same tool.

• Select a common component—usually name or type is used.

• Click the Model Takeoff button in the Quantification 
window.

Once the model is taken off, it appears in the rollup window and 
the quantification window.  The geometry that was taken off will 
change in color in the scene view.  You can toggle the visibility set-
ting of items that have been taken off in the scene view by using 
the Hide Takeoff Show Takeoff tools.  These tools make it easy to 
identify items that have not been taken off. 

Following a workflow of using the Select Same tool to select simi-
lar groups of geometry, the Model Takeoff tool to associate geom-
etry with a takeoff item, and the Hide Takeoff items, you will be 
able to quickly take off all the quantities in your model.  These 
quantities can be exported to an XML or Excel file.  

Figure 2: Select Same tool

http://www.augiworld.com
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MODEL REVISIONS

It is the nature of design and construction to have item quantities 
that are updated during the design and construction cycles.  The 
Quantification module in Navisworks allows you to identify the 
changes to the quantities that you have taken off when a new ver-
sion of the model is analyzed.

An item can be updated by a new model quantity, a deletion in the 
new model version, or by a change in the formula of a resource.  
Each change will be listed in the status column of the takeoff pane.  
If there is new geometry in a revision of the model, it will have 
to be associated with an item for quantity calculations.  You can 
detect new items by selecting the Hide Takeoff tool in the quanti-
fication window.

Figure 3: Item status

You can review the changes to the quantities when there is an 
override or change by hovering your mouse over the affected 
cell.  A fly out window will appear and display the old and 
new values of the quantities.  You can then accept or reject the 
change.  You can accept all the changes at once by selecting mul-
tiple rows in the takeoff pane and clicking the Update Selected 
by the Model.  This will update your quantities to the new val-

ues taken off in the model revision.  You could also reject all 
the changes by selecting the rows in the takeoff pane you wish 
to reject and selecting Remove Override from Selected.  Using 
these methods you can manage the changes to the quantities 
during model revisions.

MODEL CONSIDERATIONS

When performing model takeoffs, remember to ensure you are 
capturing the geometry you are interested in and not any duplicate 
geometry.  It is not rare to find walls stacked on walls, walls used 
for geometry not meant for walls, and other model cheats.  It is 
important to understand the model you have been given in order 
to properly obtain quantities.  

The model review process is key to ensuring you take off each 
element properly and ignore superfluous elements.  It is also 
important to understand the nature of the elements you are 
taking off.  For example, if you are taking off wall surface area 
from a Revit model, you are actually taking off net surface 
area.  This means that any voids created by windows, doors, 
and other families will not be included in the surface area of 
the wall.  

Working with models can enhance your ability to quickly and ac-
curately take off a project.  A workflow can be established that 
allows you to review changes to geometry and persist quantity 
changes for pricing.

Michael N. Smith is a BIM Manager for 
C.W. Driver, a large general contractor in 
Southern California. The firm is highly 
regarded throughout the design and con-
struction industry for implementation of 
BIM innovations on each project, and for 
creating customized software plug-ins to 
increase the efficiency of the latest software 
releases.  Michael is a guest author and 
technical editor of Mastering Navisworks 
2013 and instructor for Cad Learning’s 
Navisworks Series. He has spoken at Au-
todesk University, ASHE PDC, CASH, 
and other conferences. Most recently he 
started Blink Forward, a revolutionary 
approach to hyperlinking all construction 
documents together.  Blink Forward links 
both forward and backward allowing for 
a lean paperless environment. He can be 
reached at msmith@cwdriver.com, or at 
909.945.1919.

mailto:msmith@cwdriver.com
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T
he times, they are a-changin’!    The AEC 
industry is awash with new BIM tools 
promising increased efficiency and accura-
cy, but requiring an overhaul of traditional 

workflow processes to achieve it.  In this article, I’ll 
discuss how education and training are crucial to 

help firms evolve their processes while maintaining productivity.

EDUCATION VERSUS TRAINING

Often considered the same, education and training have end goals 
that are notably different. Education is gained knowledge, the basis 
of developing rationale and reason. It’s the What and Why of our 
actions, and is crucial to individual development, as well as effec-
tive leadership and management.

Figure 1 

Training, on the other hand, addresses the How of using design 
tools, many of which have significantly increased in complexity 
over previous methods.

KNOWING WHAT YOU DON’T KNOW

A change of technical tools is disruptive. Established methods 
and sequencing change, and staffing and timeline decisions change 
along with them. Disruption is not limited to firms implement-
ing new software—those continuing with their standard software 

often need additional training to translate new file formats into a 
mode they can use, or to integrate their output with other disci-
plines of the design team. 

How much training does a firm need? What should staff members 
be trained on? Until a team experiences the change in workflow, 
they cannot predict all of the ways that processes will be affected. 
Even after they do, it’s often difficult to translate that into transfer-
able “lessons learned.”

“Documentation requires a lot of time and energy,” says Chris Par-
sons, founder and CEO of Knowledge Architecture, a consultancy 
that integrates data management tools and social intranets for the 
AEC industry, “and is often an overhead expense firms find diffi-
cult to afford.”  Parsons describes the use of a knowledge network 
as key to connecting a firm’s most vital assets—its knowledge re-
sources—and unlocking the valuable experience team members 
hold in their heads.

ACCUMULATE AND AGGREGATE

The knowledge network can take many forms—a series of check-
lists addressing various phases of project development or a more 
formal narrative document, as long as it is a “living document” that 
is updated and revised frequently. A good example is an intra- 
office communication platform such as Sharepoint or Google Sites, 
which allow quick broadcasts and comment-enabled conversations 
to accumulate. Subjects can be tagged to make searching and ag-
gregating possible, thereby achieving collective knowledge. When 
a subject is clearly generating questions or providing answers, that 
informs the firm of the need to seek specific training, or to present 
its accumulated knowledge in a more formal mode.

➲

AEC Training 
and Education 

for Strategic 
Success
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Figure 2: Tag clouds emphasize active topics 

EDUCATE BEYOND THE TECHNOLOGY

Technical training is often provided only to staff members who 
are hands-on with the technology. However, various staff roles can 
benefit from some overlap between management education and 
technology training, particularly to develop better understanding 
of the motivation and needs of another group. Design and techni-
cal staff can gain perspective on the priorities dictated by contract 
conditions, while managers who receive some technical training 
on production tools have a deeper understanding of progressive 
workflow and can better foresee timeline and staffing impacts.

Specific technology should also be put into the context of the larg-
er goals of the industry. Beyond learning the “clicks and picks” of 
how a program works, users should be exposed to how any par-
ticular technology fits into the greater goals of the project, the firm, 
the profession, and the industry. 

STATE OF THE (TRAINING) UNION

A survey of AEC companies conducted through social media sites  
Twitter and LinkedIn provides a representative picture about who is 
getting training, and how.  The results showed the majority of surveyed 
firms have some form of training program in place, much of which is 
prompted by current project needs and conducted by more experienced 
peers within the organization—proof of the knowledge network at 
work!  Notably, all of the surveyed firms rely on a mix of methods—
some standardized curriculum, some customized to the firm’s processes, 
as well as published manuals, online tutorials, and lessons learned gath-
ered from a variety of informal sources such as discussion boards and 
user groups.

Figure 3: Survey on AEC software training methods

START WITH STANDARD 

Many firms that are making the initial transition to new software 
will opt for standardized training provided by software companies 
or their regional resellers. Courses may address different user lev-
els, offering beginner, intermediate, and advance user courses. 

Receiving training from the same source as the software itself has 
benefits: the cost of training may be combined with the cost of 
software for prorated financing, relieving the burden from opera-
tional cash flow.  In addition, various vendors offer standard train-
ing courses presented across a variety of media, from complete 
courseware packages such as eGlobal Learning, to specific topic 
seminars such as Ideate’s Revit 201 series.

Standardized training means all users get the same exposure, and 
provides a consistent baseline of knowledge. A well-defined train-
ing course will address the breadth, if not depth, of the program 
functions, and provide courseware and example files that users can 
return to at a later date. This is an essential starting point for firms 
that are brand new to the software, and have yet to determine how 
the transition will impact their current process.

However, while training programs designed for the average user 
may clearly outline a rudimentary use of the tools, they may not 
address the more specialized requirements of a particular project 
type with highly customized content needs. Users may need to 
reformat the program output to address stringent firm- or client-
dictated graphic and informational standards.  Generalized train-
ing will likely need some level of customization. 

“It depends on the discipline,” says Daniel Stein, a published 
courseware author and BIM Administrator with LHB in Minne-
sota. “Some (software programs) are highly defined and thus not 
compatible with (standardized) resources, such as the Electrical 
Productivity Pack for Autodesk Revit MEP we developed.  Other 
groups, using Bentley BIM or Autodesk Raster Design, may ben-
efit from off-the-shelf training materials.”

BREAKING OUT OF THE BOX

Where standard training ends, adaptive training—not quite stan-
dard, not quite custom—picks up.  Many regional software resell-
ers offer consulting services to adapt standard training courseware 
to address a subset user specialty, such as Interior Design. 

Specialty function add-ons that cater to specific tasks or workflow 
needs are increasingly available from third-party development re-
sources. Packages for file organization, content management, and 
data mining such as CTC Revit Express Tools, Ideate BIMLink, 
and Kiwi-Codes Family Browser all strive to increase user produc-
tivity, and often offer training services to get teams up and running 
with them.

http://www.augiworld.com
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Conferences such as Autodesk University, BIM Forum, and Revit 
Technology Conference present roundtable discussion, seminar, 
and hands-on lab training from both accredited professionals and 
users “from the trenches.” Presented in the form of Case Studies, 
these sessions represent a vast collection of acquired specialized 
knowledge and provide the foundation upon which more firm-
specific custom training can build.

LEARNING A LA CARTE

The evolution of design tools poses a challenge to many firms: 
How to learn what’s newly available and gain proficiency while re-
maining productive.  Often the need for task-specific guidance is 
immediate and pressure is high to keep project development mov-
ing forward.  “With technology changing so fast these days, our 
staff feels overwhelmed,” confides Antony Isenhoff, Senior Design 
Application Specialist with Eppstein Uhen Architects. “Staying on 
top of technology and offering bite-sized training sessions is criti-
cal to success and retention.”

Organized group training takes time to plan for and coordinate 
with multiple users’ schedules. If a firm doesn’t have a menu of 
readily available tutorials, users are likely to turn to the vast smor-
gasbord on the Internet for help. And help is out there. User groups 
and discussion forums such as AUGI and Revit Forum extend 
the peer-to-peer training network into searchable collections that 
cover a broad range of often interconnecting software programs, 
and collect years of user response.  These collections represent a 
valuable resource grown and nurtured by a dedicated user base. 

Online education or “eLearning” is a rapidly growing market, of-
fering subscription-based access to training curriculums on many 
AEC programs. Online availability allows users to view tutorials 
right when they need them, reducing lost productivity. In-house 
developed custom training can be leveraged to be Internet acces-
sible as well, through content hosting services such as CADLearn-
ing and Screencast. 

Free multimedia tutorials are abundant as well. Streaming video 
sites such as YouTube and Vimeo deliver media-rich instruction 
that is often a direct demonstration of actions, presented infor-
mally, peer-to-peer style. Randomly sourced tutorials have the 
advantage of providing timely guidance in digestible bites, at zero 
cost. But buyer beware—survey respondents report mixed results. 
Tutorials from varied sources may result in a lack of workflow con-
sistency across teams, a chasm that widens over time.  

YOU CAN LEAD A HORSE TO WATER…

An often-cited struggle is that with all the training resources 
and materials available, few users are taking full advantage of 
them. Time is often the issue. If time is not set aside specifically 
for training, it falls to the individual to carve out time against 
project deadlines. 

Bear in mind that the most effective training happens when teams 
learn together—when different perspectives and expected out-
comes can be discussed and addressed. However, making the time 
for a team to hit the pause button and huddle is rare, and costly in 
terms of immediate productivity.

Figure 4: Hindrance to firm-wide training

BANDAGES TO BANDWAGON

Informal custom training is reactionary, working to define solutions 
to an immediate issue. Discussion boards, online tutorials, techni-
cal support call-lines and good, old-fashioned “asking around” are 
all forms of informal training. However, these effectively “staunch 
the bleeding”—resolving problems that have already occurred. 
How does a firm transition from applying bandages to preventing 
problems in the first place?

Getting ahead of issues is a key goal of fully customized training. 
“We have developed training white papers and videos to review 
the major topics. Our (custom) training shows where company 
standards are located and how they all work together,” states Glen 
Walson, BIM Manager at Interface Engineering.  

With dedicated resources, partial- to full-time technology support 
teams are able to survey the issues multiple teams are facing, define 
lessons learned from one project, then apply those lessons to other 
teams before the same problems arise. Stine says of LHB’s train-
ing outlook, “We still have new-hire crash course training; and a 
“new features” training each year. However, any additional training 
is provided via pre-recorded videos so the designer gets the infor-
mation when they need it. For example, not everyone needs to sit 
through Conceptual Energy Analysis training, and those who do 
need the information do not all need it at the same time.”

TAILORED TUTELAGE

Forty-three percent of survey respondents say their firm devel-
ops its own training materials, either aided by consultants or fully 
developed by in-house teams. For greatest impact and retention, 
different user groups need training that focuses on their specific 
tasks and deliverables and educates users on how to adapt their 
approach based on project-specific conditions.
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VALIDATING THE VALUE

With all the investment made in training, is it reaching the 
right people, and is it sinking in? The majority of firms sur-
veyed tracked only standardized training. Everything else—
whether peer-to-peer or online resources—was left to happen 
on its own. Common resulting problems are inconsistency of 
methods from varied training resources, and less proactive 
teams that have had little to no exposure to training.

Tracking and assessment is a touchy subject.  Few of the firms 
surveyed tracked training, nor did they conduct on-going as-
sessment, but many BIM leaders felt they should. However, 
proficiency needs vary greatly across a project team. Assess-
ment of skills should be appropriate to the level of interaction 
with the software—infrequent users should not be expected 
to be as proficient as those who use the software as their pri-
mary tool. 

Companies such as KnowledgeSmart offer a 
range of survey tools from gauging grasp of 
the overarching goals of BIM to tests assess-
ing the technical proficiency of specific de-
sign tasks. “We have started to implement a 
formal Learning Management System (LMS) 
to track training usage and results (via in-line 
quiz questions),” says Stine. “Initially this is 
for our safety compliance, but I can see this 
being a good way to push out critical informa-
tion (bugs, workflow issues, etc.) to staff and 

make sure everyone has digested the information.”

SUMMARY

Organizations need to address both education and technical train-
ing across multiple levels of staff for realistic expectations through 
both implementation and perpetual use. Baseline training to get 
teams started and ongoing customized training to unify methods 
builds stronger, smarter teams.  Training is a long-term investment 
and you get what you pay for, but the rewards are worth it both in 
efficiency and user satisfaction. 

There are significant benefits to cultivating in-house customiza-
tion, one of the greatest being enfolding the firm culture into the 
process. To make learning both effective and engaging, the com-
munication style should directly reflect that of the intended user 
group and address philosophies of the firm.  Do not overlook the 
opportunity of turning task-oriented training into a more robust 
educational experience, explaining the Why of a process along 
with the How. 

A rigorous training approach can also build firm culture. Inject-
ing training into project kick-offs and phase transitions are rallying 
points to assess collective skills and identify members as resources 
for the rest of the team.   Peer-to-peer training within a project 
team remains the most common form of custom training, and 
serves to build an interconnected support web, strengthening the 
knowledge network. Offering training also stimulates an appetite 
for more: 56 percent of the surveyed firms report users requesting 
additional training to increase their general value and attending 
training optionally, whether it applies to them or not.

Figure 5: Knowledge network

The results are win-win: when asked to define the benefits of firm-
wide training, survey respondents cleanly split between higher 
quality documents, with more efficiency and consistency, and in-
creased satisfaction across the design staff, with less frustration 
over lost time and effort. 

COVERING THE COSTS

Customization comes at a cost. Overhead for training develop-
ment was cited as one of the top hindrances to firm-wide training. 
So how can costs be managed? 

The majority of firms surveyed acknowledge that training and educa-
tion are necessary and accept that as operating expense.  Many firms, 
however, find the cost difficult or impossible to bear completely. 

Strategies such as bringing on consultants to address project-spe-
cific needs enable some, if not all, training costs to be billed to the 
project. Capturing that customization and turning it into a firm-
wide training module leverages the investment further.  Requiring 
a return on investment is another approach—providing advanced 
training for selected team members with an understanding that 
they in turn train others.

Nancy McClure, CSBA, LEED AP, 
Certified Autodesk Revit Professional, 
holds a Bachelor of Architecture with a 
minor in Construction Management. 
Currently a multimedia designer and 
BIM consultant with more than 15 
years of architectural and product de-
sign experience, her consulting focuses 
on strategic modeling and tactical docu-
mentation development for architecture 
firms in the San Francisco Bay Area.
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 by: Melinda Heavrin

O
bject Linking and Embedding (OLE) is 
a Microsoft Windows feature that allows 
you to copy or move information from 
one application to another while you re-

tain the ability to edit the information in the original 
application.  Basically, OLE combines data from different ap-
plications into one document.  For example, you can create an 
AutoCAD® Architecture drawing that contains all or part of a 
Microsoft Excel spreadsheet.

OLE is a great way to use information from one application in 
another application, which can be useful for presentations and 
more. To use OLE, you need both source and destination applica-
tions that support OLE.  Information from one document can be 
inserted into another document by either linking or embedding 
the information.  Both linked and embedded OLE objects can be 
edited from within the destination application.  However, linking 
and embedding store information differently so it is important to 
ensure that you are using the correct option for the situation.  The 
relationship between embedding and linking is similar to that be-
tween inserting a block and creating an external reference.  Let’s 
look further into using OLE objects with AutoCAD Architecture.  
We will use Microsoft Excel as an example.

IMPORTING OLE OBJECTS

You can use one of the following methods to insert information 
from Excel as an OLE object:

• Cut or copy information from an existing Excel file and then 
paste it into the ACA drawing.

• Import an existing Excel file.

• Open Excel from within the ACA drawing by double-clicking 
on it and create the information that you want to use.  

When the Excel information is inserted into your ACA drawing, 
you will need to specify an insertion point.  By default, the OLE 
object is displayed with a frame that is not plotted.  OLE objects 
are opaque and they will plot as opaque.  This means that they hide 
objects in back of them.  OLE objects are supportive of draw order.  
The display of OLE objects can be controlled in one of two ways:

• Set the OLEHIDE system variable to either display or sup-
press the display of all OLE objects within paper space, model 
space, or both.

• Freeze or turn off a layer to suppress the display of OLE ob-
jects on that layer.

Embedding
➲
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When OLE objects with text are printed, the text size is approxi-
mated by the text size in the source application, Excel.  It is impor-
tant to note that OLE objects in ACA drawings are not displayed 
or plotted in external references or block references.

EMBEDDING OLE OBJECTS

An embedded OLE object is simply a copy of information from 
another document—for example, a copy of an Excel spreadsheet in 
AutoCAD Architecture.  When you embed objects, any changes 
made to the source document are not reflected in destination docu-
ments because there is no link to the source document.  You should 
embed objects only if you want to be able to use the application 
that created them for editing but you do not want the OLE object 
to be updated when you edit information in the source document.

To embed an OLE object in a drawing, open the document you 
wish to embed, select, right-click and copy the information.  Next 
open your ACA drawing, right-click and paste the information.  
Another way to do this is to open AutoCAD Architecture, go to 
the Insert tab on the ribbon, Data panel, OLE Object (see Figure 
1).  This will bring up the Insert Object dialog box.  Next select 
Create New.  Under Object Type, select an application and click 
OK (see Figure 2).  This will open Excel (or whichever application 
you choose).  Now create the information you wish to insert and 
save the document.  In Excel’s File menu, select Exit and Return.  
Close Excel and the object is now embedded in the AutoCAD  
Architecture drawing.

If needed, you can adjust the text size.  To do this, select the OLE 
object, right-click, select OLE, and then select Text Size.  This 
opens the OLE Text Size dialog box.  Now you can select a font, 
point size, and text height.  When finished, click OK.

Figure 2: Create New

LINKING OLE OBJECTS

A linked OLE object is simply a reference to information that is 
located in another document.  Link objects when you want to use 
the same information in more than one document.  If you change 
the original information, you only need to update the links in order 
to update the document that contains the OLE objects.  Links can 
be set to update automatically.  It is important to note that when 
you link a drawing you need to maintain access to both the source 
application and the linked document.  If you rename or move ei-
ther of them, you may need to reestablish the link.

To link a file as an OLE object, go to the Insert tab of the ribbon in 
AutoCAD Architecture, Data panel, OLE Object.  This will bring 
up the Insert Object dialog box.  Select Create From File (see Fig-
ure 3).  Next browse and find the file you wish to use.  Click Link 
and then select OK.  Now you will need to select where you want 
the OLE object to appear. 

To link part of a file as an OLE object in a drawing, begin by open-
ing ACA and Excel.  Select the information in Excel you want to 
link and copy it to the Clipboard.  In ACA, click the Home tab 
on the ribbon, Clipboard panel, Paste drop-down, and then Paste 
Special.   In the Paste Special dialog box, click Paste Link.  Paste 
Link pastes the contents of the Clipboard into the current drawing 
and also creates a link to the file in the source application. If you 
click Paste, the Clipboard contents are embedded instead of linked 
so it is important to select Paste Special.  In the As box, select the 
data format you want to use and click OK.

Figure 3: Create from File

Figure 1: OLE Object tool

http://www.augiworld.com
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EXPORTING OLE OBJECTS

You can link or embed a view of an AutoCAD Architecture draw-
ing within another application that supports OLE such as Excel.  
The COPYLINK command copies the view in the current ACA 
viewport to the clipboard and you can then paste the view into 
the destination document.  If you paste an unnamed view into a 
document, it is assigned a view name such as OLE1.  Then if you 
exit the drawing, you will be prompted to save your changes to the 
newly named view.  In order to establish the link and save the view 
name, OLE1, you must save the drawing.

You can select objects and embed them in documents created by 
other applications.  Embedding will place a copy of the selected 
objects within the destination document.  If you use AutoCAD 
Architecture to edit the OLE object from within the destination 
document, the object is not updated in the original drawing.

To embed objects in another document, begin by opening  
AutoCAD Architecture and selecting the objects you wish to 
embed, right-click, and select Copy.  The selected objects are now 
copied to the clipboard.  Open Excel and open a new or existing 
document.  Paste the clipboard contents onto the spreadsheet 
following the instructions for embedding the clipboard contents 
given by Excel.

To link a view to another document, begin by opening  
AutoCAD Architecture and save the drawing that you want to 
link so it has a drawing name.  If multiple viewports are displayed, 
you will need to select a viewport.  Next, enter COPYLINK at 
the command prompt.  Then open a new or existing document in 
Excel.  Paste the clipboard contents into the document, following 
Excel’s procedures for inserting linked data (see Figure 4). The 
inserted OLE object is displayed in the document and can be 
edited from AutoCAD Architecture through Excel.

Figure 4: Copylink drawing In Excel

EDITING OLE OBJECTS

Linked or embedded OLE objects can be edited in a drawing by 
double-clicking the object to open the source application.  You can 
use any selection method to select OLE objects and then you can 
use most editing commands, the Properties palette, or grips to 
make changes.  When grips are used to change the size of an OLE 
object, the shape of the object does not change as long as the aspect 
ratio is locked in the Properties palette.  If you have resized an OLE 
object and wish to restore it to its original size, select the OLE ob-
ject, right-click, and select OLE Reset.  It is important to note that 
the following editing commands are not available for OLE objects:  
BREAK, CHAMFER, FILLET, and LENGTHEN.

Before looking at how to edit OLE objects, it is important to 
understand the difference between editing a linked object ver-
sus an embedded object.  The document that contains a linked 
drawing stores the drawing’s file location.  You can edit a linked 
drawing either from the destination application or in the source 
program.  The program must be loaded or accessible on the 
system along with the document you are editing.   An ACA 
drawing that is embedded within a document can be edited 
only from within the destination application.  You will need to 
double-click the OLE object to start the program.  Editing the 
original drawing in the program has no effect on documents in 
which that drawing is embedded.

To edit a linked ACA drawing from within the destination ap-
plication, begin by opening the document that contains the linked 
drawing (for example, a Microsoft Excel file).  Double-click the 
linked drawing and the drawing will open.  You can also select the 
OLE object, right-click and select AutoCAD Drawing Object, and 
then Edit (see Figure 5).  Next modify the drawing as necessary 
and click File menu and select Save when done.  To return to Excel, 
click the File menu and hit Exit.  The drawing is now changed in all 

documents that have links to it.

To edit a linked drawing in the source ap-
plication, begin by starting the program and 
opening the linked drawing.  Make modifi-
cations to the drawing and view as necessary.  
Save the changes when finished.  Update the 
link in the destination document if neces-
sary.  The drawing is changed in all docu-
ments that have links to it.

To edit embedded objects, begin by open-
ing the Excel document that contains the 
embedded AutoCAD Architecture ob-
jects.  Double-click the embedded objects 
to start the ACA program and display the 
objects and modify them as necessary.  Save 
changes to the embedded objects by click-
ing the  File  menu  and selecting  Update.  
Now return to the destination application 
by clicking the File menu and selecting Exit.
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To control the display of OLE objects in AutoCAD  
Architecture, enter the command OLEHIDE.  Now enter one 
of the following values:

• 0 – Displays OLE objects in both paper space and model space

• 1 – Displays OLE objects in paper space only

• 2 – Displays OLE objects in model space only

• 3 – Does not display OLE objects

You can also control the display of the OLE frame within a draw-
ing.  To do this, enter OLEFRAME at the command prompt, then 
enter one of the following values:

• 0 – Frame is not displayed and is not plotted

• 1 – Frame is displayed and is plotted

• 2 – Frame is displayed but is not plotted

Figure 5: Edit OLE object

CONTROLLING PLOT QUALITY

When a raster plotter is used, OLE objects are treated as raster 
objects.  Since large, high-resolution, color-rich rasters can be ex-
pensive to plot, the OLEQUALITY system variable can be set to 
control how each OLE object is plotted. The default setting is Au-
tomatically Select and it assigns a plot quality level based on the 
type of object.  The higher the plot quality setting, the more time 
and memory are used to plot.

The Plotter Configuration Editor can also be used to adjust OLE 
plot quality.  The Graphics option displays a Raster Graphics dia-
log box with a slider that controls OLE plot quality.  It is impor-
tant to note that nested OLE objects may cause problems.  For 
example, an OLE object that is not in the current view plane is not 
plotted, but the frame is plotted based on the setting of the OLE-
FRAME system variable.

Melinda Heavrin is a CAD 
Coordinator & Facility Planner for 
Norton Healthcare in Louisville, 
Kentucky.  She has been using 
AutoCAD Architecture since release 
2000.  Melinda can be reached 
for comments and questions at 
melinda.heavrin@nortonhealthcare.org

To set the plot quality for OLE objects, begin by clicking the Tools menu 
and selecting Options.  In the Options dialog box, select the Plot 
and Publish tab and then in the OLE Plot Quality list, select one 
of the following settings (see Figure 6).

•	 Monochrome	–	For text spreadsheets

•	 Low	Graphics	–	For color text and pie charts

•	 High	Graphics	–	For photographs

•	 Automatically	Select	–	Plot-quality setting assigned based 
on the type of file

Click Apply to continue setting options or click OK to close the 
dialog box if you are finished.

Figure 6: OLE plot quality

CONCLUSION

OLE is an awesome feature that allows an editor to basically 
loan out part of a document to another editor and then re-
import it. The main benefit of using OLE is to display visual-
izations of data from other programs that the host program is 
normally unable to generate itself, as well as to create a master 
file.  There are many beneficial uses for OLE within AutoCAD 
Architecture and I encourage you to try this feature out and see 
how it best works for you.

http://www.augiworld.com
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by: John Evans

I
t has been regarded for a long while that 
Autodesk’s manufacturing tools needed some 
love in the rendering department. Autodesk 
Inventor® received its real-time rendered envi-

ronment, as did many of Autodesk’s modeling tools 
in recent years. This functionality, while attractive and helpful in 
many instances, is not picture perfect. Inventor Studio helps close 
the gap, and Showcase can help product rendering get even closer, 
but what about the cloud and  Autodesk’s Fusion 360?

That is why Autodesk’s recent announcement that it has joined 
forces with Luxion KeyShot is such wonderful news. This brings 
Fusion 360 users two important things:

• the ability to further extend the capabilities of Fusion 360 
without degrading the flexibility of the product

• a product regarded by many as one of the best 3D rendering 
engines, and hands down the easiest user interface

ARTICLE OUTLINE

• Luxion and Autodesk Partner to Transform Product Design

• KeyShot Features

• KeyShot Plug-In for Autodesk Fusion 360

• How Do I Get It?

• Support

• My Thoughts

Finally—Fusion 
360 Meets 

KeyShot

➲
LUXION AND AUTODESK PARTNER TO 
TRANSFORM PRODUCT DESIGN

Autodesk and Luxion announced on October 7, 2013 that the two 
design and visualization powerhouses would team up to bring us-
ers of Autodesk’s Fusion 360, the semi-cloud based modeling soft-
ware, world class rendering integration.

Figure 1: The KeyShot plug-in for Fusion 360.

Fusion 360 customers will now be able to download a free plug-in 
that bridges the gap between Fusion 360 and KeyShot in a simple 
and powerful integration. Both applications remain separate, but 
maintain a link through Luxion’s LiveLinking technology, allowing 
you to both work and keep your Fusion 360 geometry updated 
within the KeyShot environment.
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In a discussion with Richard Blatcher, Senior Global Industry Market-
ing Manager for Manufacturing at Autodesk, I learned that this plug-in 
addresses the largest user request for Fusion 360.  “Autodesk is pursuing 
open strategies for their cloud products,” Richard notes. “We are very 
clear about offering choices to users, and not forcing things upon them.”

Allowing users to choose to render with Autodesk’s products such 
as 3ds Max and Showcase or with Luxion’s KeyShot is a great op-
tion, adding a wonderful flexibility to Fusion 360. Furthermore, 
when the transfer of data is seamless and available at the push of a 
button, I look forward to using these features in new ways.

REQUIREMENTS

KeyShot is 100 percent CPU-based, and scales with the number 
of cores and threads available to it. 

No specific graphics card is required.

General	requirements	include:

• Valid subscription to Autodesk Fusion 360

• A valid license of Luxion KeyShot 4

• Fusion 360 – KeyShot plug-in

• Minimum 2GB of RAM

• Minimum 1GB hard disk space

• 3-button mouse

• Monitor resolution of 1024 X 768 or greater

• Internet connection for product activation

PC	Users	will	need:

• INTEL Pentium 4 processor or AMD or better

• Windows XP, Service Pack 3

• or Windows Vista

• or Windows 7 32/64 bit

• or Windows 8 32/64 bit

• OpenGL 2.x or higher

Mac	users	will	need:

• INTEL-based Mac, Core2Duo processor or higher

• Mac OS X 10.6 or later (including 10.8 Mountain Lion)

• 3-button mouse, including Magic Mouse plus MagicPrefs

KEYSHOT FEATURES

KeyShot is renowned for excellent lighting and being an easy-to-
use, photorealistic rendering platform. While some people may 
disagree, KeyShot is the best all-around product rendering plat-
form. I have not met any of those people who disagree, nor have I 
heard any complaints about the product.

Here are some highlights:

• Real-time Raytracing environment

• Real-world lighting and editing

• Scientifically accurate materials

• Texture, bump map, and labeling

• Model interaction

• Image composition

• Image input

For more information on KeyShot’s capabilities, check out Gus 
Petrikas’ review (Design & Motion):

http://designandmotion.net/featured/luxion-keyshot-4-review/

Figure 2: Fusion 360 and KeyShot, side-by-side.

KEYSHOT PLUG-IN FOR AUTODESK 
FUSION 360

The KeyShot plug-in brings Fusion 360 users a simple, integrated 
method of connecting their model to KeyShot while retaining a 
link to Fusion 360. After the plug-in is installed, there are three 
ways to transfer geometry from Fusion 360 to KeyShot:

• Export to KeyShot

• Update model data with manual selection

• Update with KeyShot

Figure 3: Fusion 360 Interface with the KeyShot plug-in installed. Quite simple.

http://www.augiworld.com
http://designandmotion.net/featured/luxion-keyshot-4-review/
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John Evans is an Autodesk Certified In-
ventor Professional living in the Florida 
Panhandle, where he provides technical 
troubleshooting at Gustin, Cothern, 
and Tucker, Inc. His career through 
the Aerospace Design, manufacturing, 
and maintenance spans 24 years and 
includes a tour in the USAF. John now 
works as a design consultant and author 
from his company John Evans Design 
and manages the blog “Design and Mo-
tion”, where he combines his passions: 
Autodesk Inventor, simulation, and 
motion control. He is a regular attendee 
of Autodesk University and has recently 
joined Tekni Consulting as a contrib-
uting author for the Creative Inventor 
training series.He can be reached at 
john@johnevansdesign.net .

Once installed, users can choose an option from the Image menu 
and their Fusion model is handed off to KeyShot, which then 
loads the model, maintaining color, assembly structure, and cam-
era views. Once the user is done working in KeyShot, all changes 
and updates to the KeyShot environment are saved.  

• Maintain color assignments on the part and assembly level

• Transfer saved camera views

• Export to bip without KeyShot installed

Maintains	Assembly	Structure

KeyShot associates a link between its data and that of the Fusion 
360 model by the model filenames. Changes to the model data are 
synchronized in KeyShot when the data is opened again. If a part 
is added or removed, KeyShot updates accordingly, without dis-
turbing the setup on other pre-existing components. Furthermore, 
in the event that a part does not exist in KeyShot, it simply adds 
the new component to the scene.

LiveLinking

The plug-in also allows real-time syn-
chronization between the Fusion 360 and 
KeyShot, so when the model is updated in 
Fusion 360, the changes are immediately vi-
sualized in KeyShot. 

Figure 4: Luxion’s LiveLinking technology allows data transfer and real-time 
model updates between the software.

HOW DO I GET IT?

The plug-in is free, compatible with an installed license of  
KeyShot 4 and the latest version of Autodesk Fusion 
360. The plug-in can be downloaded immediately from  
keyshot.com/fusion360 . Information on plug-in installation and 
getting started is available there as well.

Even though the plug-in is free, it does require a full license of 
KeyShot 4, starting at $995 USD for the standard version, $1,995 
for the Pro version, and $95 USD for students. KeyShot can also 
be purchased from Autodesk Exchange Apps.

You will need Fusion 360 installed, of course. A free, 90-day trial 
is available via fusion360.autodesk.com. Pricing for public avail-
ability is being announced by Autodesk in the near future.

SUPPORT

Support for the new plug-in will be handled through Luxion, 
which is available at support@luxion.com or keyshot.com/help/.

MY THOUGHTS

I have been a fan of Luxion KeyShot since I was first introduced to 
it a few years back by a vehicle design and rendering expert. Since 
then I have watched talented students and professionals weave the 
most amazing images using the software.

Allowing users to experience this amazing software as an optional 
yet integrated component within Fusion 
360 is a very smart plan. Some critics have 
argued that Autodesk’s product render-
ing portfolio was not quite as useful as it 
should be, that lighting was not as accu-
rate and fast as it should be, or that users 
are not given options. Now they will have 
to find something else to criticize. 

The plug-in is free, and KeyShot’s licensing is perpetual, so once 
you buy KeyShot 4, it’s yours to use indefinitely. What remains 
unclear at this point is how future updates to Fusion 360 will affect 
the integrated use of older versions of KeyShot. 

I can’t wait to see this plug-in in action!

“I was particularly impressed with the abil-
ity to save a KeyShot (*.bip) file, close both 
programs, open them up later, load the *bip 
file and continue to work with LiveLinking. 
Absolutely brilliant.” 

- Gus Petrikas, 3D Artist  

http://keyshot.com/fusion360
http://apps.exchange.autodesk.com/en
http://fusion360.autodesk.com
mailto:support@luxion.com
mailto:http://keyshot.com/help/
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AutoCAD Civil 3D by: Christopher Fugitt

J
ust the other day I got a call about the possi-
bility of adding information to a report. Spe-
cifically the AutoCAD® Civil 3D® user wanted 
to know if the coordinate system information 

of the drawing could be included in the output of an 
alignment report. Truth be told I didn’t know if it was possible, but I 
suspected it was since the coordinate system information is included 
in the LandXML file used in the alignment report creation.

LANDXML

LandXML is developed by the LandXML.org Industry Consor-
tium. The consortium is a group of companies and government 
agencies that determine a common format for sharing data related 
to civil engineering projects. This way, any program that outputs 
to LandXML may import it and generally get the information to 
come over correctly. This may not happen if the software is not 
programmed correctly to import the data.

The consortium’s website has additional information on the topic 
as well as open source software examples, workshop papers from 
more than six years ago, and links to web applications that let you 
validate LandXML files. If you come across an issue while import-
ing data you might want to try the validator to see which party in 
the data transfer is tripping it up. 

THE STRUCTURE

Modifying the report information takes no more than a text editor, 
although there are some Integrated Development Environment 
programs available for providing a method to step through the cre-
ation of the reports. 

For Civil 3D 2014, the files used to create the report are located in 
the Program Data folder in Windows: 

C:\ProgramData\Autodesk\C3D 2014\enu\Data\Reports\xsl

➲

Reporting 
Success
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This folder consists of XML Documents and XSL Style Sheets. 
XML documents contain constant information that does not 
change based on what information is being reported. One example 
of this is the GeneralLegalPhrasings.xml file, which contains the 
strings used to create a legal description. The text doesn’t change 
and then when the report is run the appropriate text string is ex-
tracted from the XML file and utilized. The curve or line informa-
tion is added in the appropriate location. If you wanted to custom-
ize the language used, this would be the file to change.

The XSL Style Sheets provide instructions on what is included 
in the report and in what order the information should be out-
put. The file includes instructions on which other files should be 
utilized in the output of the report. One may find the appropriate 
style sheet by locating the file of the same name as the report op-
tion in Civil 3D. If you need to know, access to the reports in Civil 
3D may be done from the Toolbox in Toolspace.

To do the heavy work, XSL style sheets utilize JavaScript to pro-
cess the data. JavaScript is a programming language that works on 
most operating systems and is really bad at math. In some of the 
stock reports the bad math shows up in small rounding errors. But 
for the most part it does a decent job of extracting the information. 

MODIFYING THE REPORT

As mentioned earlier, the reports may be modified with a text edi-
tor. Let’s say I want to add information regarding the coordinate 
system of the drawing. Before beginning, I’ll ensure that I either 
have the installation disk for Civil 3D handy or backup the files I 
am changing to provide a way to go back to the original if some-
thing goes drastically wrong. To modify the report, I first locate the 
portion of the style sheet that collects the templates or instructions 
on what is included. 

Figure 1

The section is indicated with </xsl:call-template> tags. Figure 1 
includes pointers to the alignment template found below and in-
dicated with the same name. This is where the alignment infor-
mation is collected and then included in the report. Below this is 
the CoordGeom template. The CoordGeom template converts the 
alignment from LandXML into the format required by the report. 

Christopher Fugitt has spent his years 
in the real world collecting certifica-
tions and letters behind his name. 
Currently he works for his company, 
Civil Reminders, performing civil 
engineering and programming for a 
diverse list of customers. In addition, 
he contributes to the Sincpac, a third-
party add-on to AutoCAD Civil 3D 
by Quux Software.

Figure 2

I want to include the coordinate geometry information so I’ll cre-
ate my own template to show the information and give it the name 
of Coordinate System. I added the information that I want includ-
ed by specifying the name of the template which is the same as the 
heading found in the XML file—in this case CoordinateSystem. 
The format of the report is <p> tags which indicate text to be 
shown, the text I want to show as the label information, and then 
a tag to extract the information from the LandXML file. This is 
indicated by the “@desc” string in the case of description. 

After adding the template, the template needs to be called to be 
included in the report. This happens on line 47 in Figure 2. Saving 
the file allows it to be utilized the next time the report is run. Now 
run the report to verify the information is presented correctly and 
in the correct location.

It is also possible to skip the template creation and go straight to 
grabbing the information from the LandXML file and placing it as 
a line. To do this, use a line similar to the one in Figure 3.

Figure 3

Instead of having the template specify the name of the object we 
want to get, we include the name of the coordinate system in the 
list with two forward slashes and then specify the name of the 
property we want to export.

I now have modified the report to include additional information 
required to show the coordinate system of the drawing at the time 
the report was exported. This same process may be done for other 
report information. 

http://www.augiworld.com
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by: Melanie Perry

HOW TO MAKE THE BEST FORUM POST

I  
f you haven’t posted a topic on the AUGI forums 
yet, or if you get tired of all of the back and forth 
questions from users who pop into your thread, I 
have some surefire tips for getting the best answer 

to your question from your fellow AUGI members.

Title – Just as when composing emails, be sure to have a descrip-
tive title when you create a new thread. This serves three purposes. 
One benefit of a clear thread title is that other users looking for an-
swers will know if you have a question (and potentially an answer) 
that will help them, too. Another good thing is that users who are 
popping in really quick, say during a break or lunch hour, are more 
likely to realize they can help with a thread because they recognize 
an issue they’ve encountered, without having to click into every 
thread with a vague title such as ‘help!’ The final benefit of a clear 
thread title is the ‘Similar Threads’ feature. If you scroll down to 
the bottom of any thread, you can see a short list of other topics 
just like it, which can provide additional information about your 
issue.

Question – What is your objective? 
After you’ve clearly stated your 
problem or end goal, then you might 
want to outline the troubleshooting 
steps you’ve already performed in 
order to avoid receiving advice you 
don’t really need. Also, note the 
steps that you took when encoun-
tering the problem, and whether or 
not the errors consistently repeat 
each time (reproducible) or are in-
termittent. 

Specs – Now that you’ve drawn in 
other users with your clear topic and 
let them know what your objective 
is, you’ll probably want to include 
a footnote about your basic hard-
ware, software, and operating sys-
tem stats. Trust me, this can prove 
vital in some queries. For example, 
many answers will differ based on 

String Theory

➲
whether you’re using Windows 8, Windows 7, Windows XP, or 
one of the Mac OSs. The service packs on your OSs aren’t always 
as important, but just to save time, you might consider including 
them, too. You’ll notice that some Forum users have signatures 
that contain their system configurations, so they don’t have to re-
type it when asking new questions. The amount of RAM you have, 
or whether your graphics card is on Autodesk’s approved list (with 
an updated driver) are all questions that experienced troubleshoot-
ers will ask you, so you might as well save time and include them. 
The product-specific subforums will include prefixes to indicate 
the version of Autodesk software you’re using, to make it easier to 
indicate release number as you’re posting a new thread.

Files – A picture is worth a thousand words. Sometimes, a screen-
shot of your objective or your wonky behavior will reveal a lot to 
someone, where words might take longer and fail to get across the 
vital aspects of your problem. Some users even link to quick videos 
to demonstrate their problems (or solutions), but be warned—
many companies block sites such as YouTube and Screencast, so 
be aware and ensure that it’s clear which site you’re linking to, so 
folks know whether or not they want to click your link.

Also, you might want to upload a DWG or RVT file to allow 
other users to test your situation. These steps aren’t absolutely nec-
essary, but in order to respect the free time that others are giving 
to your cause, it is quicker and easier for you to upload a file with 
the situation you’re experiencing than for another user to create 
a test file and try out potential solutions on it. Obviously, when 
uploading a test file, you’ll likely want to take a minute to delete 
titleblocks, any unnecessary drawing entities, and purge the file to 
make it more compact for uploading (and remove any data your 
company wouldn’t want you to make public).

Follow up – Did one (or all) of the solutions suggested work for you? 
Please be sure to post the resolution to your problem, so the next per-
son who searches for an issue knows whether or not you found a fix. 
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Is it necessary to follow every single step outlined above to post a 
question on the forums? No, not at all. But trust me, it is far more 
efficient for everyone involved to supply the right information up 
front. Depending on the complexity of your problem, you might 
use more of these tips, or fewer. Never hesitate to start a thread or 
give advice. That is why we’re all here. 

Now, on to some featured threads with String Theory!

CAD MANAGEMENT – DESIGN REVIEW 
DISCONTINUED

http://forums.augi.com/showthread.php?151946-Design-Re-
view-discontinued

CADTag did not post his topic in the Collaboration forum, as 
one might expect, because, as he says, the sunsetting of this pro-
gram will result in changes for CAD managers and their methods. 
He goes on to say that, “there is a strong need for a DWF view, 
review, comment, and markup tool that works with the current/
future releases of AutoCAD and the DWF/DWFx format. Right 
now that’s Autodesk Design Review, and AFAIK there’s nothing 
equivalent available—certainly nothing that has the integration 
with AutoCAD.” 

Rkmcswain posted links to posts by Scott Sheppard of Autodesk, 
“Autodesk Design Review 2013 will continue to be available for 
download from our website, but Autodesk is focusing on deliv-
ering enhanced cloud and mobile workflows that integrate with 
desktop collaboration. Enhancements to the desktop viewing ex-
perience will most likely come from that work, and not a desktop-
only solution like Design Review. The DWF file format did not 
change as part of the 2014 releases, so Autodesk Design Review 
2013 works perfectly with the 2014 product line.”

“Thank you for the question. I am not here to delude anyone. If 
you want an electronic review process, given the current state of 
Autodesk 360, Autodesk Design Review is still the way to go. But 
the original question was is Design Review being discontinued, 
and the answer is yes, it will eventually be replaced by Autodesk 
360. Until that time, the 2013 version is available for download 
from the Autodesk site and works with the 2014 product line since 
the DWF format did not change.”

Wanderer opines that, while a fan of cloud for personal use, as a 
Facilities CAD Manager, she has always single-sourced files from 
their user-owned and operated network and sees downsides to 
cloud work and linking results.

BIM MANAGEMENT – COVER SHEET 
DEVELOPMENT

http://forums.augi.com/showthread.php?149790-Cover-Sheet-
development

User michael380822 is very experienced with AutoCAD, but 
he is new to Revit, so he’s looking for some guidance on the 
proper methods for preparing all of the necessary information 
for the cover sheet; construction notes, project directory, key 
maps, etc. 

a_queenan chimes in first with advice: “First change your sheet 
number to whatever the cover sheet number will be. Under the 
view tab, you can create a drawing list and then drag that to the 
cover sheet. On our templates, we have the cover sheet already 
started with detail lines blocking out where things like the client 
logo and site map will go and just insert them when we start the 
project. We don’t have a separate family for cover sheets, we just 
make the views we need in the template and have it started that 
way. [For the project information - ] I made a family that con-
tains that information. I set it to the titleblock category and then 
populated it with the parameters that are appropriate (in our case, 
<Client>, <project Address> I think).” a_queenan also provided a 
sample file to demonstrate.

Additionally, user rodromlo584320 suggests making use of 
shared parameters to control information in sheets.

NAVISWORKS – SCALING AN AVATAR

http://forums.augi.com/showthread.php?151724-Height-of-
avatar-and-scale

User didier.delaporte wants his Avatar to show in proper scale to 
his models. RevitNinja chimes in to save the day with this advice: 
“In the collision settings, there are controls for height and radius. 
Enable ‘3rd person’ and you should be able to see the change after 
you adjust the numbers and hit OK.”

AUTOCAD MEP – FILE DISAPPEARED 
FROM PROJECT NAVIGATOR

http://forums.augi.com/showthread.php?151980-A-file-has-
disappeared-in-my-project-navigator

JHARSH poses a problem: “I have a couple of files that have dis-
appeared in my Project Navigator. The .xml files have also dis-
appeared from the folder and I am assuming that is why Project 
Navigator can’t read the files. I have tried to open the files and “save 
as new construct” but it says the file already exists, and I still can’t 
get Project Navigator to read the file.”

DKOCH provides the following advice: “Deleting the XML files 
will cause AMEP to “lose” the files in Project Navigator. If it will 
not let you add the files with the files already in the desired folder, 
moving the files to another folder with Windows Explorer (you 
should not have to rename them), and then opening the file and 
saving as a new construct should work.”

http://www.augiworld.com
http://forums.augi.com/showthread.php?151946-Design-Review-discontinued
http://forums.augi.com/showthread.php?151946-Design-Review-discontinued
http://forums.augi.com/showthread.php?149790-Cover-Sheet-development
http://forums.augi.com/showthread.php?149790-Cover-Sheet-development
http://forums.augi.com/showthread.php?151724-Height-of-avatar-and-scale
http://forums.augi.com/showthread.php?151724-Height-of-avatar-and-scale
http://forums.augi.com/showthread.php?151980-A-file-has-disappeared-in-my-project-navigator
http://forums.augi.com/showthread.php?151980-A-file-has-disappeared-in-my-project-navigator
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Directors. Melanie can be reached at 
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found on Twitter as @MistresDorkness

RASTER DESIGN – ARROWHEADS NOT 
VISIBLE

http://forums.augi.com/showthread.php?137619-arrowheads

dalexmed941333 reports: “We can’t seem to see the arrow-
heads on any of our dimension or leaders or blocks. We’ve 
checked the settings on the dimensions and scale, and not sure 
what else to check.”

Jmurphy	 responds that this is a known issue, which 
was resolved by a hotfix from Autodesk that correct-
ed a problem with closed, filled objects not displaying.  
http://usa.autodesk.com/adsk/servlet/ps/dl/item?siteID=1231
12&id=11316517&linkID=9240978

CIVIL 3D PIPES – DRAWING LINES 
IN PROFILE AT REAL PIPE FITTING 
ANGLES

http://forums.augi.com/showthread.php?151747-drawing-lines-
in-profile-at-real-pipe-fitting-angles

User bryanflippin417406 is searching for an elegant solution for 
scaling exaggerations for deflections and bends. 

CADtag	ruminates: “Well, that would depend on the amount of 
exaggeration. At a vertical exaggeration of 5, for a 45d bend, you 
could draw a line from a base point using “@1,5” to set the angle. 
For a 22.5d bend, you could double the X distance and maintain 
the vertical distance.”

Then Jpaulsen chimes in: “You can convert the angle in degrees to 
a grade (rise/run) using trigonometry. The TAN of the angle is 
equal to the grade.

For example, the TAN of 22.5d is 0.4142 results in a grade of 
41.42%. You would draw this in AutoCAD using @100,41.42.

If your profile has a vertical exaggeration, apply it to the grade. 
For example, if your profile is exaggerated 10 times you would use 
@100,414.2.”

Many of the products on forums.augi.com have ‘tips and tricks’ fo-
rums, or, at least, a ‘sticky’ thread at the top of a forum, where users 
can share some of their handy shots of wisdom. 

INVENTOR – TIPS AND TRICKS

http://forums.augi.com/showthread.php?46608-Inventor-Tips-
and-Tricks-starting-with-Switch-between-trim-and-extend

brendan.henderson has a couple bits of advice: “I find it very use-
ful to use Demote on Frame Generator members that have other 
operations (trim/notch/hole/etc..) done on them. It’s often too 
difficult to detail these in an IDW or DWG of the Frame. Just 
demote the member once and the BOM will follow with the item 
and it is still referenced by the Frame Assy. But beware as demote 
the member a second time and the link is broken.”

“Stumbled on a tip when working in an IDW and using the Break-
out command. Started breakout, selected the view, then chose 
From Point. This is where it gets interesting. I could not see an 
edge of the item I wanted to break through on this view so I chose 
a point on the part FROM ANOTHER VIEW. And it works. 
Absolutely rapped with this one.”

David	Gaskill shared: “While in the sketch mode, use the E key 
to extrude, no need to get out of sketch mode. This also works for 
Revolve (R) and a few other commands. It saves a few clicks.”

PLANT 3D – DRAWING A 3D CURVED LINE

http://forums.augi.com/showthread.php?150305-Drawing-a-
3D-curved-line

Kenny	 Koala	 for advice: “I need to draw a line that curves 
through all 3 Cartesian co-ordinate planes at the same time. 
ie. X,Y & Z planes. This is for a fan blade. My problem is,  
AutoCAD does not seem to allow this in any of its line drawing 
formats. 3D polylines can only be straight. 2D polylines can be 
curved but only in 2 planes.”

Rkmcswain	 and vmichl offered suggestions involving the UCS 
and SPLINEs, but they did not work as the original poster (OP) 
was hoping. He came back to report his own workaround: “I had 
to draw the curve in plan, then also in side elevation, extrude both 
as surfaces so they intersected each other, then trace a 3d polyline 
onto the resulting intersecting line. I could then use the resulting 
curve as my sweep line.”

I hope you’ve enjoyed some of the threads in this month’s edi-
tion of String Theory. As always, let me know if a particular 
AUGI Forum post helped you out, and we’d be happy to fea-
ture it here!

mailto:mistressofthedorkness%40gmail.com?subject=
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“Inventor HSM Express includes all the toolpath strategies for 
generating milling, drilling, counterboring and tapping operations. 
All operations are optimized to minimize tool travel and overall 
cycle time. Both standard and customized cycles are supported for 
all point-to-point operations, including spot-drilling, deep drilling 
with chip break, and boring cycles.

Define machining geometry and parameters by selecting entities 
directly from the Inventor model enables Inventor HSM to main-
tain full associativity between the Inventor model and machining 
operations. Any changes to the model are automatically reflected 
in the toolpath. Late design changes no longer mean missing de-
livery deadlines or introducing last-minute programming errors.

Inventor HSM Express includes a robust CNC program editor 
including NC functions, file-compare, CNC templates, backplot-
ting, and serial communications for RS232 DNC transfers.”

RUSHFORTH TOOLS : REVIT PARAMETER 
SCHEDULER
http://www.rushforthprojects.com/ (http://bit.ly/GCM4qF)

RushForth Tools for Autodesk® Revit® is a collection of tools 
that can reduce the amount of time you spend performing tasks 
through automation and simplification of workflows. The latest 
release includes the Revit Parameter Scheduler. The plug-in can be 
installed from the Autodesk Exchange Apps store.

“Many people have been waiting for the public version of the Pa-
rameter Scheduler that others have been using for years.  It is fi-
nally public and included as part of the already popular RushForth 
Tools for Revit.

The Parameter Scheduler allows you to easily make Revit families 
compatible with schedules by adding saved lists of shared param-
eters to them.”

The key features of the Parameter Scheduler are:

• Import/Export shared parameters to/from families or projects

• Coordinate shared parameters between project consultants

• Create custom schedule templates/parameter lists by pulling 
parameters from multiple shared parameter files, templates, 
or the current project/family

• Make downloaded content be compatible with any of your 
preset schedules

• Quickly create new shared parameters for your family, project, 
or schedule template (with or without adding the parameter 
to your company standard shared parameter file)

• Convert existing family parameters to shared parameters that 
can show up in schedules and tags

Until next issue!

If you have some news to share with us for future issues, please let 
us know. Likewise, if you are a user of a featured product or news 
item and would like to write a review, we want to know.

3DCONNEXION : SPACEMOUSE WIRELESS
http://www.3dconnexion.com/products/spacemousewireless/ 
(http://bit.ly/1aS2QLA)

SpaceMouse® Wireless builds on 3Dconnex-
ion’s heritage of delivering high-quality 3D 
navigation devices that are designed to provide to an immersive ex-
perience for 2D and 3D design professionals.

“For the first time, 3Dconnexion’s 6-degrees-of-freedom sensor is 
combined with 3Dconnexion 2.4 GHz wireless technology and 
a rechargeable battery to deliver the reliability of a wired device, 
without the clutter of cords. You’ll never have to cope without 
SpaceMouse Wireless thanks to its impressively long battery life 
of up to one month and corded or un-corded operation.

However you work in 3D, a standard mouse and keyboard just can’t get 
close to the intuitive control delivered by SpaceMouse Wireless. This 
sleek, compact and easy to use 3D mouse lets you position the model 
or viewport, while you select, create and edit with the standard mouse.”

AUTODESK INVENTOR HSM EXPRESS
http://cam.autodesk.com/hsm.php (http://bit.ly/194hthi)

Autodesk® Inventor HSM™ Express is a free CAM solution that 
integrates seamlessly into the Autodesk® Inventor® software. Once 
integrated, it provides workflows and tools that can be used in pro-
gramming CNC toolpaths.
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If you spend more time waiting for files to open or images to render than you do creating, try a record-setting XTREME 
workstation featuring multiple GPUs and overclocked Intel® Core i7 processor technology giving you up to 4.75GHz. 
of processing power.
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