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Learning Objectives

e Build Inventor models for use within Infraworks bridge and generic object
workflows

e Develop and identify limitations of iLogic codes that work within Infraworks

o Create models with a high-degree of flexibility and adaptability in Infraworks

e Change Inventor model body colors and turn on/off Inventor components in
Infraworks

Description

Inventor users: Have you heard of InfraWorks? And InfraWorks/Revit users: Have you heard of
Inventor? This class bridges the knowledge gap that exists between Inventor and InfraWorks
users, providing an advanced demonstration of the powerful functionality achieved when using
these two products together. I'll show how to create dynamic Inventor models with capabilities
that function once brought into InfraWorks. Instruction will include setting up iLogic codes to
function in InfraWorks/Inventor server; providing examples of codes proven to work; showing
how these models can be 'Flexed' and 'Instanced' in InfraWorks; highlighting the downstream
benefits of models in Inventor/InfraWorks; and propagating models into Civil3D and Revit for
further detailing and project drawings. For anyone curious about my 'street cred' for the content,
be sure to check out my AU 2021 presentation titled Multibridge Cable Stay Intelligent Models in
InfraWorks, Inventor, Civil 3D, and Reuvit.
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Speaker

Nicknamed: “The Inventor Guru” at Hatch, Danny is well versed with a number of Autodesk
software through his several years of experience in industry. Danny has worked on small
machine design projects leveraging the Inventor HSM tools to develop CNC codes to model
data all the way up to developing complex parametric models for use in gigantic InfraWorks
projects.

He’s implemented Vault and setup entire Inventor ecosystems from scratch at several different
companies. Throughout his career, he has setup robust & complicated parametric models
leveraging everything from Excel, iLogic, VBA, Point Clouds, and anything else he can find.
Danny's current role involves finding new ways to have detailed software like Inventor and
AutoCAD integrate fully with larger infrastructure software such as Revit, Civil3D, Navisworks,
and recently InfraWorks.

When Danny isn't busy modeling up things for clients or crazy contraptions for himself, he's
busy goofing around with his two little girls, wife and baby boy at one of the local playgrounds.
Danny is now serving as the Hatch Global Lead - Autodesk and coordinating all Autodesk
software applications for projects around the globe and spanning numerous disciplines.
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Preamble about InfraWorks, Inventor, and iLogic

I would encourage those reading this handout to first watch the presentation video associated
with this class as | discuss a lot of the reasoning of WHY you’d want to use the tools listed
below. In short, the headings listed below are like mini-recipes that users can use to create
really cool features in their own Inventor models (and therefor their InfraWorks models). This
class was not intended to be an in-depth dive on how to actually click buttons in Inventor and
create the models... there’s plenty of classes that teach basic Inventor modeling. Rather, this
class is intended to instruct on what is necessary to do to the models so that they retain as
much functionality as possible when they are used in InfraWorks.

The code below should be fully functioning, but if there’s items that just aren’t working for any
reason, | would invite readers to go onto the Autodesk Forums and post a snippet of your code
for others to try and diagnose. Feel free to tag me into the post, but no guarantees that I'll have
the time to respond in a prompt timeline.

As well, if you are using InfraWorks... you can open up any of the default models from
InfraWorks into Inventor and you'll see similar code in those models that you can directly
reference.

The limits for what users can do with even the few ‘tools’ provided here are pretty wide.

I would hope that these snippets and explanations of what’s going on in the background prevent

countless hours of beating your head against a wall to figure “why the @#$*#@ isn’t this stupid
model working” when it lands into InfraWorks.
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Path For Models To Go From Inventor To InfraWorks

As mentioned in the presentation (a reoccurring comment I'll make)... Inventor is actually baked
into InfraWorks; so the term ‘importing it into InfraWorks’ isn’t really accurate. You're just
importing Inventor models back into Inventor. This means that while the file format doesn’t
change, it WILL take the files you give them and put them into the Inventor version that is
associated with InfraWorks. If you're running InfraWorks 2023... the Inventor files will be
Inventor 2023. You can still import older versions into InfraWorks, but you won'’t be able to open
them on the way out anymore.

Inventor to Infraworks

...it never left Inventor! ﬁ

It is an
editable HUB!

E 3ds Max
m Navisworks

—_—
InfraWorks
BIM J

* |nfraworks is a very unique software in the Autodesk suite because:

— x_._/- =

A = 360

s R
Revit
| Inventor .
Inventor Pro RVT

Server

#2 AUTODESK UNIVERSITY

The other things that you import are more of a ‘definition’ that you’re providing to InfraWorks as
it begins to take control of the Inventor models. What type of file is this, what does it have
associated with it, where are the textures that it references (broken.. but in theory that’s what its
supposed to do), that’s what that data is providing.

The predominant way to put these files together is to use the Infrastructure or InfraWorks Add-in
Inventor (not to be confused with the Infrastructure Parts Modeler tool... which is awful). Doing
this task is covered well in other AU presentations, specifically the one | did in 2021, but
essentially you click the add-in, it asks you for a file name, then it creates the jpeg and .xml
file. The need for this add-in was removed in 2023+ versions of InfraWorks, but it's worth
mentioning because although you don’t need the add-in anymore... all the same files are still
being created and referenced; just in the background of InfraWorks now.

At Hatch, we required more control of the contents of these add-in files (specifically because we
were authoring the size information while still in Inventor), and so others may also find the need
as well and end up going the same route.
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Inventor to Infraworks

Behind the curtain

e Infraworks requires a number of things before it will ‘accept’ an Inventor Model
o All of these are just to help the system validate that you are giving it a correct model

o Evenifit's not perfect... it's 10,000x better than the garbage system for publishing Inventor models into Civil 3D _\g

Infraworks will look for:
» .iptor.iam

Infraworks will create:

« NEW .ipt or .iam

. - Describes what your | & Basically same as
xml file fes bR e | ACltem e e s
- 2X .jpegs Pfe,fiy icon « json (if you export one)
pictures :
Bonus: |
+ .json All the parameter information,

sizes information, and data
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Once you've got the xml/jpeg files created, then the most important file would be JSON files.
These files contain ALL of the size information, UX layouts, etc. and are often as
important, if not more important, than the Inventor file being imported.

At Hatch, we had tried to gather together exported JSON files into a directory and control what

version they were at, but then reading the data in any meaningful way was hopeless. Controlling
the JSON content was the primary reason that we ended up building our own tool.
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Creating Simple Toggle In Inventor

Now that you’ve figured out “how the sausage is made” for getting the Inventor content into
InfraWorks, we can begin discussing some of the fancy models you can make. First step in that
is to be able to ‘flex’ your model within Inventor (similar to how you eventually would in
InfraWorks) to see if it explodes unexpectedly. Inventor is a very power software, but if you
create models with circular references or references that break once you go to a certain
number, then it's not going to be very useful when in InfraWorks.

Common issues you’d run in to would be putting an angle dimension onto a feature:
You can’t dimension negative angles in Inventor, so if you want to be able to have +/- deg
on a feature, then you need to dimension it so that it is 90deg+{parameter value}.

Simple things like that are easy to miss when you make a model and import it in, but that’'s why
the toggles are so important.

In the video, | show an example of making a toggle, but the two big highlights would be:

1. Create a parameter that you’re then going to toggle. For simple stuff, the parameter can
just be a unitless value that you bounce between 0 and 1. To make life easier... make it
a multi-value parameter and have it where 0 and 1 are the ONLY values it can take. You
can limit the values of a parameter once in InfraWorks, but it's often better to just put
proper limits in Inventor first.

2. Once you have a parameter, create a FORM in the iLogic section {shown below}. If the
parameter is listed as ‘KEY’ (which it would need to be to show up in InfraWorks), then it
shows up as an option for the form.

Model Logic- X Vaull

Rules | Forms | Global Forms | External Rules

h‘ fdd Form
Edit

Once you have the form setup... You've got your toggle. In the video | then show a couple
different ways to manipulate things with the toggle, but that greatly depends on what you want
to do with your new button. If you want to just turn one thing off/on; then you won’t even need to
do any iLogic coding.

To have this new ‘toggle’ work in InfraWorks, you'd just tag it as a key column (in Inventor) and
then set it as a toggle in InfraWorks.
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Code for toggling lots of features at the same time

As demonstrated in the video(*hint hint), just having code that turns off features can be a slow
operation if it is executed with the toggle command mentioned in the previous section. For one
or two features being suppressed, it's fine, but once you start using even just a few more
features than that it quickly becomes very slow. To rectify this, the solution is to group a
bunch of features together into a single selection set and then have that selection set be toggled
on and off as a group.Using this method is about as fast as you would have with the single
toggle on/off, but obviously works for hundreds or thousands of features at the same time if you
want.

The code to do this is listed below and without getting into too many details the gist of what it's
doing is:
1. Define your selection sets. These are just transient objects collections by the definition.

‘These are what are going to temporarily store all of o ects that we will then slecect and turn off

P

2. Then you'll set up all of your cases of what you want to have turned on and off and add
them to those selections. In the example, | put them all into an array list and then | add
to the list as | go, but you can use whatever you want as long as you've got a list of
features put together.

Setup a bunch of
cases for when J
features are On or Off

3. The next bit of code has the system cycling through all the part features in my model and
if it's already turned off, leave it off otherwise turn it to the list that needs to be turned off.
This is just a nice to have where your computer won't see things flicking on and
off unnecessarily.
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4. The last step is to take that selection list and do the suppress or unsuppressed features
on mass with it.

"*Turn Off Selected Parts

*Turn On Selected Parts

ot s i

Page 8



AUTODESK
UNIVERSITY

Blue parameters vs. param()

One thing you'll run into very quickly when you start to do the programming is that there's a
couple different methods to call out the parameters. At first, | didn't think there was any
difference to them however once you start to play with him a little bit more, you realize that your
code is doing funny things.

In a quick summary, Inventor is set up to call upon the parameters differently whether you're
actually calling the specific parameter name (The blue parameters) then when you're just
calling up a parameter from one of the object identifiers. the blue parameters are set to
trigger that specific ilogic code it’s located in if they change their value. this can be a good
thing because setting up by Logic triggers can be a bit cumbersome and it allows you to control
when things trigger, but it can also be a pain because you're code could want to trigger more
than once sometimes. This is especially bad when you have multiple ilogic codes, with each one
having blue parameters in it that are potentially calling up the other codes creating a circular
loop.

In the end, it's not that difficult... it's just something to be aware of when you're writing your
code.

E.g. Can use
Parameter.Param (“{parameter name}”’)  Parameter.Param(“Step_1") variables to
call out the
Parameter(“{parameter name}’)  Parameter(“Step_1”) parameters
{parameter name}  Step_ 1 — Triggers the code upon parameter
- change
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‘ThisApplication’ vs. ‘ThisServer’

This next “ trick”, for lack of better words comment was a giant head-scratcher for the longest
time. | had no idea why my code would work ‘sometimes’, and then other times just not work at
all. I can credit ‘Team Autodesk’ for finally explaining why it wasn't working and then everything
made sense.

If you have code that you have been trying to write for Inventor and InfraWorks... | would
first recommend doing a find and replace on ThisApplication and switching it to
ThisServer.

There's not a lot of magic to explain in this other than the fact that Inventor, when it's running in
InfraWorks is Inventor server, not the application.

For some reason, you can run the server version in the Inventor application without issues, but
you cannot run this application on the server version. It's messed up.

So if you're writing code that's going to eventually land in InfraWorks put ThisServer undo it, or
just refer to ThisDoc.

| Inventor Pro Inventor ! Open
Server Document
| PRO)

Also works in

regular Inventor Essentially:
Whatever’s open

in Inventor
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How to setup a log File

The ability to create a log file external to Inventor is very useful; especially when trying to
diagnose problems within an InfraWorks file.

Is it taking really long?
Is it showing up funny when you put it in the InfraWorks model?
What steps is it getting to before crashing and failing?

All of these questions and more can resolved by putting together a log file that you can then
open and review.

Within Inventor (and within any code-editing tool worth it’s salt), you can create logs that actively
pop out data during the running of the code, but since you can’t pull up the log screen from
Inventor in InfraWorks, it doesn’t help you out in that environment.

In Inventor, the log tools are:
Logger.Debug(“”)

Logger.Info(*”)

Or similar ones under the ‘Logger Definition’.

The thing to watch for these is what level of debugging is turned on in your iLogic (drop down
near the bottom of the coding window). If you select Debug, it will list everything; if you select
Info, it will only show the Info ones (and ignore the debug ones).

To view these logs, navigate to the model feature tree and selet the [+] sign. One of the options
in there is the iLogic Log window.

- 3D Model

7l 7 B
"./+ !I w 'loﬂ M

Start Extrude Revolve
2D Sketch

Model X

+ il Modd States: [Primary)
+ [l Sokd Bodes(2)

+ [Ta View: [Primary)
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To create the external log file, you have to create a text file first and then write to that (and then
close it when you’re done.

The code to create that is:

The reason for the ‘try/catch’ is that: If you have already created the text file... then you’re
just going to append to it, not create a brand new one with the same name. You might also
have errors if you put the text file into a folder that hasn’t been created yet. There’s methods to
create folders (obviously), but it’s often easier to just stick the file into a location that exists on
every windows computer (like C:\Temp). In the example in the image | put the file into a sub-
folder, but | specifically created the folder before running my codes.

Once you have the external log file created, then you can put whatever you want in it. The
‘oWrite.WriteLine(“{stuff in here}”) code will then dump whatever you want into there as the next
line in the text file. If you put nothing in there (eg. “’), then it will just make a new blank line.

How you format your log file is more a matter of how nice you want to be to your future self or
the next person who has to decipher what’s going on. Starting your log entry with the
‘System.DateTime.Now’ is also a nice touch as it then puts a timestamp to when the code was
triggered.
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How to suppress things in parts and things in assemblies

This feature is helpful if you're going to have multiple parts, bodies, features in your models that
you're toggling on and off based on parameters. As | mentioned before, you can turn off the
features in multiple different ways and how it is smart to group some of them together when you
do some of the suppressions.

This section is saying what you should suppress depending on what you want to do with it.

If you have an assembly and you're wanting to suppress the parts in the assembly then you
should be using the component is active command at the assembly level.

In the example that | show below, what I've done is | have Top Chord — Angle and all the other
versions of the Top Chord all as the same solid body. This means that while I'm turning on and
off features on, I'm never actually turning off that body.

However in the assembly level, I've got two top chords and at this level | determine whether I'm
going to show 1 chord, 2 chords or have both of them turned off.

To do this properly in any Inventor assembly model, it is likely going to be a mixture of both of
these suppression techniques. It will get a bit confusing because technically you are
suppressing the features from within the part file, and then the assemblies from within the
assembily file; but InfraWorks is really only going to see the assembly (or rather, the
parameters in the primary file you give it), so you're controlling the part file features via the
assembly parameters.

It's a bit of a head-scratcher to get this working the first time, but after enough trial and error it
will become more clear.

Parts Assemblies
Suppressing a body Suppressing a Part/Assy
Suppressing a feature Don’t bother... Component.IsActive(“{Component Name}") = True or False

Feature.IsActive(“{Feature Name}”") = True or False 28 Super Cross Braces.am

1% super Cross Braces.ipt + jill Model States: [Primary]

+ il Model States: [Primary]

Ml Relationships

+ g Soid Bodies(23) : EZW”“‘““‘ ‘Components’ refers
£ oo Ve e 1 “T”g'" _ to both PARTS and
P 8 op Chord Near Side: 1
+ gTop Chord - Angle i gTopChordFar Side:1 SUB‘ASSEMBLIES
+ 65 +- @8 Btm Chord Near Side:1
+6 + @ Bt Chord Far Side:1
- -Suppressed g —Suppressed
+ 69 + 8 TopLH BtmRH Chord Far Side: 1
+ @ ToplH BtmRH Chord Near Side: 1 #2 AUTODESK UNIVERSITY
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How to change part colours

This one's actually a bit more of a fun one, especially if you're someone like me who really
wants your models to look as clean and accurate as possible. The ‘tricks’ to this rely more on
having your appearance assets hamed correctly and having the match up to what you're
describing in your code. | would recommend testing out simple things and seeing if the code will
select your appearances correctly, and then move on to more difficult stuff.

The code to actually do the colour changes is a bit weird but it's all laid out below and really you
just need to copy/paste it.

| don't list it out in the code, but whatever | would describe for ‘Arrow colour’ or ‘text colour’, the
string of words in that parameter exactly match how it is written in the appearance asset.

I wouldn't recommend that the appearances have a lot of Textures in them ( or really any
textures) because it is doubtful that the mapping to those textures will carry through
properly into InfraWorks. Maybe it will... but it's a gamble.

— General Declarations

i parameter values
In this example, parameter names exactly match the
asset name (e.g. Paint — Blue)

Change part body to color asset

|
|
7 } Declarations, setting assets to match
J

Cycle through all the features...

_ Conditional statements for what
feature(s) should be changed

Change part feature to color asset
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How to change text

This one I'll admit is a bit messed up, because apparently the way the text is written into
Inventor uses a different language of code (possibly Javascript?) and so you will have to call
out a different set of code from within your VBA based ilogic code. Fun Stuff!

The example that | showed below has technically 3x text boxes that | am using to better control
whether things are on the first second or third line. | don't think you can control it well enough to
say where the wrap should be on the text oh, so this is the solution that | came up with.

As | mentioned in the video (*Hint again) you can change a lot more than just the value of the

text boxes, you can change the FONT TYPE, the bold, the italics, the colour, the size... |
just didn't bother looking up what the entire list was. In theory, it would be whatever you can
edit from the text boxes within Inventor.

I would recommend not trying to get too fancy with the specific style override, because
sometimes it's just easier to do different feature depressions and manage the style changes that
way.

Your call... I'm not your mom.

Key Parts of the Code:

— General Declarations
Convert to mm; default iLogic is ALWAYS cm

n other terms:
oPartDef.Sketches.Sketch({number}). TextBoxes. Textbox({number}).Formatted Text

Equals:
“<StyleOverride FontSize = ‘{font size value}’> {your text} </StyleOverride>”"
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How to setup drop down lists

Drop down list are... *loud sigh* something that | hope the InfraWorks team has resolved by the
time you're reading this... but | also doubt they will; they've got other things that are higher
priorities to be honest.

The obvious benefit of putting in drop-down lists is that you can then control what parameters
your users in InfraWorks can send to the Inventor models in the background, but
obviously it's a giant pain to have to create these drop-down lists structures manually. I'm not
giving away the code here, but at Hatch we've totally automated this process (humble

brag) because doing it manually over and over would just be awful.

The way you're going to be having these drop-down lists is to go and first publish a Json file,
then open up the Json file and edit one of the enumeration sections to show that it has all of
these values for the drop-down menu. Oh... and change it to data type 3 (which is the drop-
down menu), but that's just the first step. *Meniacle Laugh*

If you do it that way, and then re-import your Json file, you will get the drop-down list in
Infraworks BUT it will be passing a bunch of numbers to your Inventor part/assembly which
you may or may not have planned for. It will also show up as a -1 on your InfraWorks UX screen
unless you go and change the default value for that component to match one of the labels you
have in your enumeration list.

Again, this is a giant pain because you might have a really nice drop-down list that you've
created in Inventor and now... you have to manually one by one rewrite it out into a stupid text
file so that it shows up properly in Infraworks.

I'm sure if enough people complain they will just finally finish this properly, but | guess we'll see
won't we. :P

IN .Acltem or .JSON files: )

¢ " n BridgeStructure
{parameter name}": { N FE
"Details": [ “{parameter name}", ™", false, false, 34 ], ol et

(0 " n Templates

DataType": 3,

"Enumeration": { Note:
"Labels": [ “{label0}", "{label1}", "{label2}", "{label3}", "{label4}" ], Some of the bridge
"Keys": ["0", "1", "2", "3", "4" | + structure models will be in
} This is what's returned to Inventor, GenericObjectStructure
} not the label value *sigh*

Path: C:\Users\{username}\Documents\Autodesk InfraWorks Models\Autodesk
360\Sandvbox\1252'1 78\{Ifx Model Name}.files\unver\Content\Parts

Generated number for the Infraworks model

Infraworks version or Sandbox 72 AUTODESK UNIVERSITY
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By Pattern Function in Inventor

This one here is more of an Inventor feature, but it's a freaking amazing one and one that |
wish I'd known about a lot earlier in my career.

Essentially what it's doing is that | can have a solid or a feature (but not a part; This tool only
works in part models by the way) and then | can have a different sketch with just has a bunch of
work points in it. This tool will then take that feature and (using some datum point that you
define) land an instance of that body or feature wherever that point is.

It's super useful because you can easily change the number of things in the pattern end control
multiple different directions of where the pattern goes without having to create nested patterns
and weird other things. Things can quickly get messy if you try to do this by having a pattern
within a pattern within a pattern, because then you have to manage each pattern as a nested
functionality of a different pattern. Blegh, might as well be using Revit...

The only downfall with this one is that you have to manually place those points using code;
which is a little cumbersome sometimes. | don't mention it in the presentation (I think) but the
data were those points of stored could easily be an external Excel file.

What | show in the code list of below, is the way to have your reference point sketch thing and
essentially wipe the slate clean and then stick on a whole bunch of points wherever you want
them. Another good feature of this patterning tool is | don't have to have any points in my
sketch. It's going to do a pattern of absolutely nothingness... and it's okay with that! Other
features would be squaking throwing up error messages like someone with their hair on fire.

Su Regular Pattern Tool |l xis = I Rectangular 4\
Direct = st 49 POR s.2 Circular
Delete Face IO MECIUC (IR —b—tes—p B2

[

Wherever you put a Point,
it makes an instance
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Key sections of the code:

Xl

oTG As TransientGeometry = ThisServer.TransientGeometry
oTO As TransientObjects = ThisServer.TransientObjects

oPoint As SketchPoint _
NewPoint As Point2d

\_
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'

Y Coord*(1/10)
(-(Y_Coord*2)/(( ~2)/Hog))*(1/10)

& Coord(0)*10 & & Coord(1)*10 &
Coord(@), Coord(1))

s +1
& UsedDiaphragms

atePoint? (See%)e)
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Closing

Getting used to this kind of workflow from Inventor is not for the faint of heart, but if you can get
it to work, you can do some amazing things and create some amazing models in
InfraWorks.

Most people don't realize, when they look at InfraWorks, that because it is connected to
Inventor you can do anything Inventor can do.

Since Inventor has integrated programming tool that is incredibly powerful...
...InfraWorks essentially has an integrated programming tool as well.

People can whine and complain that InfraWorks should use Revtit more and more so that they
can use Dynamo, but it already has an integrated (and better) tool for doing most of the
things that they would want to do in Dynamo.

When you're going to compare creating Revit families to what you can do in Inventor, Inventor
will crush Revit every single time. Inventor is just more suited to that type of work in the first
place, whereas Revit is focussed on a giant area/building models, with the Revit family builder
as an afterthought it seems.

I'm sure as Revit Integrations to InfraWorks becomes available people will use those tools a lot,

but | would be more excited to see better Inventor to Revit Integrations so that the InfraWorks
models coming into Revit are as amazing as they are in Inventor.
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