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Customizing Autodesk® Inventor®

Define Customization?

Customization of any software application can be interpreted in many ways. AutoCAD has always been
regarded as an extremely flexible application because of the many ways to customize and program it to
suit users’ needs. The customization tools available to Autodesk Inventor users has improved greatly over
the years, given that Inventor is a much more narrowly focused application intended to be used for
mechanical design.

This paper and presentation gives an overview of customization tools and techniques Autodesk Inventor,
including user interface, templates, styles, scripting, VBA macros, add-ins and external programs, and
using Autodesk Inventor Automation Professional (Autodesk Intent) to build engineered to order systems.

User Interface Customization

The first investment in customization you should make is not software, but a hardware device. A 3D
motion controller is pretty much a must-have Ul improvement. The amount of view manipulation required
for 3D part and assembly modeling work means the payback for these devices is almost immediate.

Even if you do invest in a 3D motion controller, the ViewCube introduced with Inventor 2009 provides
some useful tools to generate consistent view generation for all users.

¢ Inyou templates, you can reset the top
and home views to have the Z-axis Up
instead of Y Up in the default views.

TOP TOP

@ X Y

4 ® »X
Default Custom

Examine other ViewCube options; educate your users or co-workers on what is available. Settings 1 like:

e Perspective views with ortho faces. Changing to a view
normal to one of the ViewCube planes changes the view
style to an orthographic projection (great for generally , i
prismatic parts). \ Py | i

e Show compass below the view cube (drag the compass
for a constrained orbit about the Up axis)

Application Options (Promote Consistency — Allow user changes)
A number of settings on the Assembly and Drawing tabs are of interest for users with large data sets.
Experiment with the following settings to gauge their effect on your models and work flows:
Assembly:
o Defer updates (Checked): Takes some getting used to, but can imprqve performance of
constraint placement and in-place editing. Manual updates required Eﬁ .

e Cross part geometry projection (Unchecked): Unless you plan on using adaptive relationships on
a regular basis, consider turning this off to prevent undesired, slower to solve relationships.
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Drawing:

Display line weight (Uncheck)

Show preview as (select partial or bounding box): Considerable time saving placing views of large
assemblies

Memory saving mode (Checked): Use this one with caution, increases capacity but slows view
creation. In addition, no undo is available and some odd side affects have been noted.

Whatever your settings, Export them (XML file) and have all users Import these as a starting
point. Your policies will govern how users can make further changes.

Note: Inventor includes a default settings XML file if you need to start fresh.

Colors:

Color schemes control the graphics display in Inventor. Eight schemes are supplied, and you can
specify a gradient or background image for the graphics window background. Some of the color
choices are suspect (yellow on white!), and sight-impaired users may not favor any of the choices.
Fortunately, Inventor ships with a little known color scheme creation / modification tool you can use to
create your personal color scheme. This is a standalone application, close Inventor before using, or
restart Inventor to see the results of the edits.

%Program Files%\Autodesk\Inventor 2009\
SDK\UserTools\ColorSchemeEditor\Bin\InventorColorSchemeEditor.exe

Tip: Use the Backup menu > Registry Export tool before adding or modifying a
color schemes. You can re-import these registry keys if something goes wrong.

Template Customization (Styles and settings)

Model templates:

Purge local styles from templates if you are using the Styles Library (either read-only or full
access). The savings can be significant in larger assemblies.

If you use only a few materials, consider creating separate templates for different materials (part).
The following illustration shows the styles in a template for mild steel parts.

¥ Style and Standard Editor [Library - Read Only] i
L}
- \Color
Metal-Steel
= Lighting Colar Style
Two Lights Mame +
= &p Material Metal-Stesl 3
Steel, Mild
T A s e il il P .4.4*#*"‘)

You can include any amount of geometry in a part template. Although custom iParts have
replaced much of the need to do so. A single profile sketch for parts with a common profile, or
perhaps a common blank size that is further customized to a unique part.
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Drawing templates:

e Adiscussion of drawing setup is beyond the scope of this presentation, but is a large topic unto
itself. Tile block and border creation, sketched symbols, and annotation styles are all areas
requiring customization.

e |n addition, you can further customize defaults in a drawing template’s Document Properties.
Settings here include additional color options and other settings that affect capacity and
performance.

Standard.idw Document Settings

Standard | Sketch | Drawing | Sheet

[Joefer Updates

Cross Hatch Clipping
Memary Sawing Mode

Automated Centerlines. .. Use Application Options

Irvvalid Annokations shaded Views
Highlight Use Eitmap
[¥]Preserve Crphaned Annokations: CFfline Only
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Keyboard Customization

Keyboard customization is not as straight forward as it is in AutoCAD. If you are using a 3D motion
controller, you can program many common commands into the controller's keys. Just the fact that both
hands are typically occupied (mouse and controller) reduces the use of the keyboard.

None the less, they still are the fastest method to activate common commands. Inventor includes both
shortcuts (function keys and Ctrl/Shift/Alt + key combinations), and a set of AutoCAD like command
aliases. The aliases are divided into single and multi-character groups. The multi-character aliases are
not loaded by default.

e Between 3D motion controller buttons, single key aliases, and customized shortcuts you can
cover 90%-+ of the commands used daily.

e The concept of environments in Inventor makes keyboard customization even more flexible. The
2D sketch, part feature, assembly, drawing, and other environments all support custom keys in
their own environment. For example, the C key is assigned to the Center Point Circle command in
a sketch, and to the Chamfer command in the part feature environment. You can add others if
they don't interfere with another shortcut in the same environment.

o Simplify the complete set of keyboard shortcuts and aliases to match your workflow. Eliminate
seldom used shortcuts. Create unique per environment, single key aliases for commonly used
commands.

Other Ul Customization

Inventor does a great job presenting tools specific to the job at hand, most users find the panel interface
(previews indicate the ribbon interface is coming) to be quite efficient. However, you can customize the Ul
to your liking. To start, click Tools menu > Customize. Later in this presentation, you'll see how to add
custom tool buttons to any of the panels or toolbars in the Ul.
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Export and import
You can export the complete Ul settings to an XML file as a backup. Although you can transfer the xml

file to another machine and import it there, if the Ul contains buttons for macros or add-ins that are not
present on the second computer, the tools will be grayed out.

Find Tool (Assembly use)

One of the most underused tools in Inventor is :
the Find tool. It is available in both part and _

assembly files, but most of its use is in the Te. »  “pAssembly view - '

assembly environment. The larger your :
assemblies, the more time savings you can Alliam E
Representations ind
= il et g .

e

i

realize with this tool.

Each search selects matching objects that meet
the search criteria. Every release of Inventor
adds new searchable objects, properties, or
conditions. These additions are typically never
mentioned in the What's New document.

The saved searches are not stored in the document, rather in the registry. Each search is available in the
same environment (part, assembly) where it was created.

A simple registry export / import enables you to share these searches between users. Export the following
key (creates a .REG file).
HKEY_CURRENT_USER\Software\Autodesk\DesignTracking\7.1\FindExt\SavedSearches

Copy the .REG file to another machine and merge it (double-click the file) with the registry.

Customized Content

Although not a direct customization of the Inventor application, custom content deserves mention.

e Inventor ships with a set of read only part content libraries. You can copy part families to a
read/write custom library and modify the contents to suit. Placed in a shared location, all designs
can share you customized parts.

e iFeatures: Reusable sketches, feature, or group of features that can be placed in any part.

o Careful construction is required to enable placement with respect to desired geometry
(i.e. placement plane, other references generated in the creation of the iFeature.
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o Sketch only iFeatures can be used successfully with Skeleton modeling workflows
o Keep seed part where ide extracted (revisions)
o Free value, Range and List options for parameters

e iParts: Table driven part variations.
o Standard — complete definition or Custom - One of more user specified values
o Include property and parameter variations.
o Key values provide filtered selection method for correct version
o Members generated and saved as needed or you can pre-populate members.

\G
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Tip: Save members to library folder to prevent edits on standard iPart members.

e iAssemblies: Extends table driven variations concept to assemblies.
o Each variation is a custom assembly that can be further edited

o Can also create new member (iPart or iAssy) on placement.

Excel Driven Designs (or other software)

Design calculations drive parameter values in Inventor parts (feature size, location, etc) and assemblies
(constraint offsets). Many companies have engineering data / calculations in spreadsheets, or the data
can be easily exported to Excel. You can link to Excel sheets in the Parameters dialog box.

e You can use full power of Excel or other external application (Maple 12 can link to Inventor
parameters) to drive the design.

Select Gear Data Below +
Pitch 16
Face Hub
Teeth Width Dia Bore =
Gear #1 15/~ 0.750 0750 0375
Gear #2 15 [~] 0750 1560] O0B25] &
Ratio 2.1}18 3
20 %E =|Face Hub
74 idth Dia Bore
Gear #5 - 0.750]  1.190] 0E25
Gear # 3z [w] 0750 2.190 0.625
Ratio 4.3 247 Maote: Ratio 4:3 must be gn
Lot Radustion ] apd @ gom o g0l igea o
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An optional approach is to link values from other part or assembly files (more robust, less
overhead than Excel, but less flexibility)

o A common approach is to create key parameters in a separate part (no geometry in part).

o Each parameter is exported (checked in Parameters dialog box) to make it eligible for
inclusion in other files.

o The part is derived into other components in the design, and any or all parameters are
imported into the file.

o This is one of the fundamental concepts of derived component (skeleton based)
modeling.

Programming Customization

Inventor Tools Add-In

An Autodesk Inventor API developer (Atul Mathur) has written an add-in that can be very useful in getting
started with customizing Autodesk Inventor using the Application Programming Interface (API)

Highlights:

Requires only a minimum understanding of Inventor APl and VBA or VB Script
Helps develop an understanding of Inventor’s object model

You can move forward to VBA programming directly (tools can use VB Script / VBA or even
VB.Net

o You may want to move to more standard VBA / VB techniques as you become familiar
with the object model
Separate tools for parts, assemblies, drawings
Tools can be easily shared between users (Export / Import)

Especially suited to inquiry tasks, or modification tasks on higher level IV objects (first level
selectable geometry)

Workflow:

After installing the add-in, each environment has an additional panel. In addition, a My Tools item is
added to the context menu.

Assembly Panel ~

Assermbly Tools ga ﬁ & ‘ e s
AutoLimits S ! |
Design Accelerator " My Tools L4 all work planes off
@ e
Frame Generatar ’ i a Allwark planes on
Display Text with Icons Q:F qu fJ‘t N
e,
a- e S '_ i —— e “\-\.A-’ ol s i Mm«*a#‘lf



There are two options for creating new tools:

1.
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Select objects of interest before creating a tool. You will need to make a similar selection set
before invoking the finished tool, so keep the selections to a minimum.

r®

Start a new tools with no objects selected. You can then develop the tool to work with any objects
in the current document type (assembly, part, or drawing). This is much more flexible but requires

more understanding of Inventor’s objects.

The tool is a very nice learning tool if you select an object before starting a new tool. In the presentation,
I'll develop a tool to display thread information for a selected hole. The general workflow for this example
is as follows:

1.

In a part model with holes, change the selection
mode to Feature Priority.

Select a tapped hole feature. Right-click in the
graphics window background and select MyTools >
New. When the MyTools editor opens, the selection
for the new tools is generalized to a HoleFeature
object, not just the hole you selected. Enter a name
for the tool.

| m Select ~| 4o .

G
. % Feature Priotity

Eﬁelect Faces and Edges
i "\-_-n-’* "H B

Hame

Huale Infarmation

Selected objects
HaoleFeaturs

Enviranment: Part

Subrouting: haleinformation ;

r_ Mx“'\m ) Frrp—— ¥

On the next page you can edit some general properties of the tool. You can use VB Script
(recommended to start) or VBA. You can also change to scope of objects that the tool can work
with from a context menu in the Type cell. A HoleFeature object is a specialized PartFeature
(derived from PartFeature), while an Object can represent any selection in the current document.

BE ]

Developed by:

t_runrm

Proagramming lanquage
@ TBScript. . . Wisual Basic Scripting Edition
OV‘.ERA ....... Visual Basic for Application

Hame Type
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-
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Change tvpe ko Object by
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4.

Editing
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| ]

Click Next to edit the script. T ———
Selected nputs Chiect deals holefaaive * Samad Hole Faaless

|
]

The editor displays the selected

object (stored in a variable named Pttty
holeFeature), the properties and i
methods (actions) associated with

the selected object’s type, and the

current values of these properties

for the selected object.

The lower right window is the
script editor.

= |umpry]

Mithods |85 ol | Trace Serick Bacro signaturs

| 'TODO: Mrite the script for this tool here in VBScript symbtax
v the proparties and methods of the selacted objacts
"Fou can aleo mee Ehe propertics and msthods pf related obfects

<l * Tew | [ A ok | [ Cacei
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The VBScript tab to the left of the editor has some common code snippets that you can drag and
drop into the code editor.

You can also drag and drop properties and methods into the script. You can change property
values (if they are read/write), or apply methods of the object’s type.

BIG TIP: Select a method or property and press F1 to view a specific help topic

The following script shows the thread information for a selected tapped hole. A message also
shows if the hole is not tapped.

Dim msg
If holeFeature.Tapped Then
msg = "Thread data: " + holeFeature.TapInfo.ThreadDesignation
If holeFeature.TapInfo.FullTapDepth Then
msg = msg + " Full Depth"
Else
msg = msg + " x " + holeFeature.TapInfo.ThreadDepth.Expression
End If
MsgBox msg
Else
MsgBox "Hole is not tapped"
End If

Tools:

Switch to the Tools Panel (Part Tools, Assembly Tools, or Drawing Tools)
Hold down the Ctrl Key and click the tool on the panel.

If required, you are prompted to select objects to match the inputs for the tool (i.e. a hole feature
in our example)

10
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Using VBA to Create or Edit a Tool:

You can choose to switch between VBScript and VBA code in the tool editor. The MyTools add-in
controls the interaction between Inventor and your tool regardless of the environment.

e This can be a good method to move to VBA macros.
e You can copy and paste the code to a macro once you are more familiar with VBA syntax.

e Advantage VBA: In VBA, you can place break points and step through the tool's code to more
closely examine and debug it. In VBScript, you must run the complete script to see if it works.

e Advantage VBScript: The tools editor shows the current value of all properties of the selected
input without running the script.

VBA Macros

VBA macros are typically the first tool people have used to customize Inventor. Similar to AutoCAD,
Inventor has a VBA editor and macro selection environment. Some common macro tasks:

e Retrieve or change iProperty values in a document.

e Manipulate parameter values in a part or assembly to change geometry

e Revise, format, or alter drawing annotations such as text, dimensions, or view labels.

You will need to discover how to reach the appropriate object(s) to begin writing the macro. The following
diagram is lifted directly from the API help and shows a very simplified view of Inventor’s object hierarchy.

Apnplication
I
I |
Documents Environments
I [
I I Environment
PartDocument AszemblyDocume nt
’_I_‘ [
| |
sketches Features Compone ntOccurrences Constraints

ExtrudeFeature FevaolveFeature

Creating Macros

You can create macros either in a specific document, or in a common macro project called the Application
Project. The Application Project is loaded when you start Inventor. It is highly recommended to create all
your macros in the Application project except for one-off or add-hoc macros to accomplish a special task
in a particular document. Do not create Auto-run or other macros in your templates.

Tips:

e Create additional Modules in the Application Project to group common macros. How you group
them I'll leave up to you, by task or document type are typical divisions.

11
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A macro must be defined as a Public Subroutine, with no parameters. This means the format of a
macro added to a project is as follows:

Public Sub AllOccurrencePlanesOff() ‘empty brackets () indicate no parameters
‘your code goes here
End Sub

Note: The Public keyword is optional, subroutines are public by default

If you add the macro to the Application Project, the following name shortcut is available:
ThisApplication (not case sensitive) — refers to the top-level Application object

To obtain the active document object, use ThisApplication.ActiveDocument

Notes:

e You cannot use the common ThisDocument shortcut since the Application Project is
not associated with any one document. This shortcut is available for macros contained
in a Document Project.

e The active document is the top level document in the current window, not any
document you may be editing in-place.

Learn about break points and watches as soon as possible. These tools enable you to examine
the objects involved in your macro in great detail. Drag and drop variables or objects from your
code to the Watches window to examine current values.

Dim occur Lz Compornentlccnrrence

Break Point — [ = -Fur Each occur I* dur_:.CumpunentDefinitiun.F)ccurrences v
If occur.Definitigfl.Document.FullFileName = matchName Then f
-
ﬂ Expy : 1 |Value |Type -
] coc. CompanertDefinition | OhjectARx)
.t Watch

— |_CurveldBodies] atc CurvedB
[_CurveBodies) CurveBodid
[ Awbas L, Tabloplingoess® Detintionke. . ausiestt b nEalSe  ams. pomesth g gleation --.Jq_@h.’

Use the Object Browser (press F2 in the VBA editor) to search for specific objects or to browse
the Inventor Object Hierarchy.

o You can consider the ComponentDefintion object in both part and assembly documents
as the top-level geometry object in the document. For a part document, it contains
parameters, features, sketches, and so on. In an assembly document, it provides access
to parameters, component occurrences, and constraints (which also reference
parameters)

12
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Classes Members of ssemblyDocurment'
Bl AssemblyComponentDefinitions | |=% Close

Bl AssemblyConstraint ey Cormpacted

Bl AssemblyConstraints =5 | ComponentDefinition

Bl AssemblyConstraintsEnumeratar =% CreateHighlightSet
BliAssemblyDocument ! |eE DatabaseRevisionld

Bl AssemblyEvents & DefaultCommand

B AssemblyOptions bl & Designtviewlnfo

Fropetty ComponentDefinition Az AssemblyComponentDefinition
resad-only
ldember of Inventor AssemblyDocument
Gets the ComponentCefinition that resides in this file (housing the Occurrences, immediate Assembly Constrairts, etc.)
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Common APl issues in Macros

A number of common issues arise in accessing object in the Inventor API, especially as the level of
complexity of your macros increases. The following outlines a couple of these issues and some
suggestions to keep them from causing you problems.

Object type is too general

Many of Inventor’s objects take advantage of Inheritance. For example:

Inventor’s object model includes a Document object, a PartDocument object, an
AssemblyDocument object, a DrawingDocument object, and so on.

The Document object can be thought of as a foundation for all other types of document objects. It
contains properties and methods common to all document types.

Each specific document type “Inherits” from the Document object, thereby obtaining all of the
properties, methods, and events of the Document object. They each add properties and methods
specific to the document type (assembly, part, ...) to make it a more specialized document. You
can store a PartDocument object in a variable of type Document since it inherited all of the object
information from the Document object type. However, a PartDocument cannot be stored in a

variable of type AssemblyDocument since they each contain different specialized properties,
methods, and events.

A number of properties and methods in the Inventor API return one or more document objects.
For example, the ThisApplication.Documents property contains a collection of all open
documents, which may a mixture of any or all document types. The Documents property stores
each one as a generic Document object, but underneath, each document knows its true type. You
can check the DocumentType property of the document to determine its actual type. Intellisense
presents you a enumerated list of the Inventor document types.

Dim docZ As Document
For Each dociZ In Thiskipplication.Documents
If docZ.DocumentType =

= khssemblyDocumentObject i
End If @ kDesighElementDocumeantobpest
Hext @ kDrawingDocumentobject
g Sub E kForeigndodelDocumentOhject
E kMoDocument
E kParnCocument2hbject
E kPresentationDocumentObject hdl

L VW VTR Y

. ‘\H =~ "\_-‘"\-*.-.‘—--.-_.ﬂ___"‘-—--‘ﬂ_ il 'u&_,r\\ . l————
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e You can then assign the object to a variable of the more detailed type, and use Intellisense to
access the full range of properties and methods of the more specific object.

To Set or not to Set

Many new API users get trapped by the keyword Set in program statements. In VBA (but not VB.Net),
you must use the keyword Set when assigning a value to a variable whose data type is not one of the
native data types built in to VBA. These native types are ones such as String, Integer, Double, or
Boolean. This means assignment of many Inventor object requires the Set keyword. Your macro will
display an error if you have neglected to add the Set keyword where required. This should be your first
consideration when an error occurs on a line with an assignment statement.

Dim docz As Document

For Each docz In Thislpbl Microsoft Visual Basic
If docs.DocumentType

el ani. b

Dim assyDboc As As 'l‘j Campile errar:
[ EEENLNEE doc?| . Invalid use of property
End If | ok || Hep |
Next

. i‘:& . ‘_\_'\M.A._‘_‘_L. \’M -‘\M‘_ 'Hir'

Macro Recorder (?)

Inventor does not currently include a macro recorder. However, once you are comfortable with creating a
VBA macro, you can use a tool included with Inventor to quickly develop macros that combine multiple
steps a user would commonly perform. There are two pieces to this solution, the Event Watcher
application that ships with Inventor, and the CommandManager object in the API.

Event Watcher Application (EventWatcher.exe)

e You must install the SDK with V2009 for access to this tool. It is located in the following folder:
%Program Files%\Autodesk\Iinventor 2009\SDK\DeveloperTools\Tools\EventWatcher\bin\Release\

To use the tool, start Inventor, and then run the EventWatcher,exe application.
o You are presented with a list of events that occur as the user interacts with Inventor.

e The event of interest is UserinputEvents.OnActivateCommand. This event fires for most button
clicks and menu picks by the user.

e Check this event in the list.

I_I LB = | CTen LACLY [ )| S e ) LD Y L L )

I zerlnputE vents. OndctivateCommand
11l ! Ml TR T Ol U1 F |
ettt eettabhabatteatthetm:

[] UserdnputE vents. Orlrag

[] UserlnputE ventz. OnT eminateCommand

UszerlnterfgoeE ventz. OnE nyi tCh
,u_§erner f‘i.\ﬁr«ls i nglru:_u;mﬁn angi.,

e In Inventor, perform the actions you want to automate:

14
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Return to the Event Watcher application. The internal name of the Inventor command is listed for each
menu selection.

[zerl nputE vents. OnédctivateCommatnd
CommandM ame: “'AzzemblyE nhSeldll0ccurencesCnd" *—
Context: Mo contest information

I zerlnputE vents. OndctivateCommand

Commandt ame: ".-’-'-.sseml:nl_l,lEn:nmpSuppressiDnEtHEmd"1—
Context: Mo context information

CommandManager Object

The CommandManager object in the Inventor API enables you to execute most of the tools exposed
through the Inventor Ul in a macro.

e Create a new macro under the Application Project. In the macro, declare a variable of type
CommandManager, and assign it a reference to the CommandManager object. This object is a
property of the top-level application object.

e Copy the internal command name into a program statement that will execute the command.

e Create an additional program statement for each command. The following illustration shows the
format to execute the two commands.

Public Sub 3uppressalllccursi()

Din cmdMgr 4= CommandManager

et cndMgr = ThisApplication.CommandManager /

cudMgr. ControlDefinitions. itenl"AssenblyEnhieldll0ccurrencesCnd™) . Execute
cudMgr. ControlDefinitions. iten("AssenblyConpSuppressionCtxCnd™) . Execute

“~

End 3Zub

Notes:

e The above macro assumes that at least one occurrence is pre-selected. You might
want to add a conditional statement to check the current Selection Set count before
proceeding with the commands.

e The suppress command acts as a toggle, selecting a suppressed occurrence in the
browser, and then running the macro unsuppresses all occurrences.

15
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Interacting with the User

Even simple macros may require some interaction with the user. Typically the user may need to input
values or select geometry for the macro.

You can create a User Interface (Ul) for your macro with one or more User Forms.

If your macro requires a selection of Inventor entities (e.g. features or sketch entities in a
part, components in an assembly, or dimensions or a view in a drawing), you can structure
your macro to look at the currently selected objects (ActiveDocument.SelectSet object).

o Eachitem in the selection set is stored using a generic object type (can store any
selectable object). As outlined above, you can check for expected types and act only on
objects that meet your type criteria.

You can create more sophisticated selection methods in VBA macros, but programs of that
complexity are probably more suited to an add-in.

The tools available to create VBA forms (User interfaces) are quite limited when compared to
those in a .NET environment.

{ Shaft Keyseat NeteE:
B sanze e You can only display a form from a macro,
L;r I"SLT not directly.
angle: [ 0deg % o Use the statement formName.Show
:meF’aﬂx J vbModeless to display the form over the
. :::::i Inventor window while enabling the user to
M I interact with the Inventor Ul
P e Use formName.Show to display the form
R ks an restrict user input to controls on the
o | | form (until the form is hidden or closed).

Inventor Add-Ins

Add-ins are applications written in an separate programming environment (typically a .NET language in
Visual Studio). They provide a number of advantages over VBA macros:

e An add-in loads into Inventor’s process space as Inventor itself is loading. The add-in is always
available and the in-process execution gives the best possible performance.

e You can create and manage commands that can range from a simple task completed on a button
click, to complete applications with multiple Ul forms that integrate into all Inventor systems such
as graphics (previews), and undo / redo.

A number of the components in Inventor and Inventor Professional are themselves implemented as add-

ins.

Add-In Manager 2009 g'
Available Add-Ins Load Behavior ’
Content Center Startup [ Loaded
Content Center Item Translator Startup [ Loaded
CustomCommand Startup [ Loaded
Design Accelerator Startup [ Loaded
Drag & Drop Interoperability Startup [ Loaded
ESKD Support
Frame Generator Startup [ Loaded
Inventor Studio Startup [ Loaded
Inventor Yault Startup [ Loaded

-\%qu?i o e A e \SMMDM"\\
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Creating an Add-In

Inventor includes (you must install separately) a set of wizard to create the framework for an add-in. A
running add-in can be created in a couple of minutes, but a useful add-in takes a bit more time.

e Once you have a running add-in, feel free to copy code from previous .NET projects or some of
the resources listed below.

e You can create, and with some workarounds, distribute add-ins created with the free versions of
VB.NET or C#.

Add-In / Programming Resources

e The API documentation/ help system, although not perfect, contains good examples of how to get
started with add-ins and work with many of the API objects.

e The SDK examples installed with Inventor are great starting points for more sophisticated add-in
development. Pick and choose code snippets, classes, or a complete code example on how to
best create a custom command that mimics native Inventor tool functionality.

e Autodesk Inventor Customization Discussion forum

http://discussion.autodesk.com/forums/forum.jspa?forumiD=120

e Brian Ekin’s blog (Inventor API Designer / Guru)
http://modthemachine.typepad.com

e ADN (Autodesk Developer Network) — Support for professional / company developers
http://www.autodesk.com/adn

Running and Debugging

As Inventor starts, it examines the registry for a list of add-ins registered to work with the current version.
Your add-in must add suitable information to the registry in order to be loaded.

On your development machine, the registration happens each time you compile your add-in. The wizard
adds two subroutines to the StandardAddInServer class. You can edit the settings in the Register
subroutine to limit your add-in to work only with a particular version of Inventor, or refresh its user
interface elements when a new version is released, as well as other settings.

#Hegion "COM Fegistration™

' Begisters this classz as an 4ddIn for Inventor.

' Thisz function is called when the assewbly is registered for COM.
ZComFegisterFunctiondttribute()> _

Public Shared Sub Register (BvVal t 4s Typel

Dim clssRoot As RegistryKEevy = Registry.ClassesRoot j
Iim clsid 4s RegistryKey = Nothing ?

Dim subKevy 43 RegisztryEey = Nothing

Try

clzid = clssRBoot.CreateSubKey ("CLAEIDY™ + AddInGuid(t))
™ -\*w..*nn.g;ﬂd.sw‘“ﬂﬂnﬂingﬂ. ot A S L e e oo g .

To debug your application, set appropriate break points in your code and set two values on the debug tab
of the project’s Properties page. When you start the add-in from the IDE, Inventor will load and then
pause at your code breakpoints in the same fashion as a VBA macro.
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Application F
Configuration:| | Active (Debug) ™| Flatform: | Ackive (Any CPLD i
Compile
Start Action
Debug r
() Start project f
References ;
(#) Start external program:  |am FilestAutodeski Inventar 2009EimInventor. exe E
ResCHESS () Stark browser with URL:
B TPTRRy ¢ L SN Weae e ey SN ___b‘a.’* gy Y BT

Code protection

When you compile your .DLL file in.NET, the result is intermediate language code called MSIL. This code
is recompiled into machine specific binary code just before it is run the first time. There are a number of
tools that can disassemble this intermediate code into the original VB.NET or C# code. There are also
tools to help you, obfuscation and encryption can help prevent decompilers from making sense of your
code if you are planning to distribute your add-in.

Distributing Add-ins to your users

Standard, professional, and enterprise versions of Visual Studio enable you to create installer programs,
but you can do without if you are distributing add-ins within your company. The add-in must be registered
(and write those entries to the registry) on each machine you want to run it on. A simple batch file can
used to register the add-in, and another can be used to unregister it if you want to remove it from
Inventor’s eyes. Since 32bit and 64bit versions of Inventor require add-ins to use the matching version of
the .NET framework (32 or 64), you must use the appropriate batch file. In all of the following batch files, it
is assumed your add-in creates a dll named MyAddIn.dll. Use Notepad to create each file and save with a
.bat file extension.

Copy your dll and the two batch files to the same folder and then run the registration batch file. The
regasm application calls the Register subroutine in your add-in to add the appropriate keys to the registry.

Thanks to Brian Ekins (Autodesk) for the following batch files:
32 bit add-in registration

@echo off
C:\WINDOWS\Microsoft. NET\Framework\v2.0.50727\RegAsm.exe /codebase MyAddIn.dll
PAUSE

32 bit add-in unregister

@echo off
C:\WINDOWS\Microsoft. NET\Framework\v2.0.50727\RegAsm.exe /codebase /u MyAddIn.dll
PAUSE

64 bit add-in register / unregister

@echo off

C:\WINDOWS\Microsoft. NET\Framework64\v2.0.50727\RegAsm.exe /codebase MyAddIn.dll
PAUSE

@echo off
C:\WINDOWS\Microsoft. NET\Framework64\v2.0.50727\RegAsm.exe /codebase /u MyAddIn.dll
PAUSE
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What other options are there other than add-ins?

External programs (VB.NET, C#, C++) using Inventor API

Run outside Inventor memory space (out of process), so can be slower for some types of
operations.

Cannot customize Inventor user interface.
Are not started with Inventor.
Color scheme organizer, event watcher applications are both external programs.

Apprentice Server Application (ActiveX server)

In an add-in, your application is embedded inside the Inventor process. In an Apprentice Server
application, a subset of Inventor is embedded in your application. These in-process applications
are much faster than out of process applications.

Subset of Inventor API functionality, mostly read-only access to data in Inventor documents.
Properties and attributes are read/write, file references can be changed.

Does not require Inventor to be installed on computer running the application

Free download (Http://www.autodesk.com/inventorview

Autodesk Inventor Automation Professional (Autodesk Intent)

Autodesk Inventor Automation Professional is an engineering automation software environment that
captures rules by which designs are generated, and then uses those rules to configure instances of the
design. Most often, these rules govern repetitive activity such as repeated calculations, low-value
activities (looking up parts in a catalog), and intricate, detailed configurations of a part or assembly model.

The following illustration shows three configurations of an Autodesk Inventor Automation Professional
driven support assembly. Predefined Inventor parts and assemblies are configured to meet engineering
rules incorporated into the Intent designs.

Intent can capture detailed engineering, business, and other rules in its designs. These may include:

e Design rules

Typically includes company and engineering
standards for product designs.
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e Geometric and spatial rules Initial user-configured
These are rules to drive the size and product from Intant

placement of components in each unique
instance of the product driven by the design. S \

These rules typically drive Autodesk Inventor Intent exports CAD madel to
CFD software |

parameters to configure the model.
Intent initiates CFD analysis.

e Engineering calculations

The Intent language supports programming
constructs that can be combined to support
complex engineering calculations. In

+  CFD inputs imported from Excel

addition, engineering data output from other ¢ CFDresuts fle speciied

software can be integrated into Intent

Intent dmeen model
updates
S

—— — — — e et

designs. (see illustration) T l o

Intent evaluates CFD
results

e Cost and pricing rules

You can combine database access with
Intent or external software based business
rules to help provide complete Engineer-to-
order systems.

e Manufacturing rules

Process requirements, tooling and other
manufacturing requirements can be
incorporated into, or driven from Intent
designs.

Design rule satisfied

Where does Autodesk Inventor Automation Professional fit?

Currently, Autodesk Inventor Automation Professional is a relatively new product that is not marketed
widely. You must work with Autodesk and their team to implement an ETO project. This makes it likely
that initial adoptions will be for larger scale ETO solutions.

As the product matures it will be a powerful tool for automating repetitive design tasks and creating
Engineered to order solutions for a wide range of companies.

Other Design Automation Applications

There are a number of other design automation solutions that integrate with Autodesk Inventor. I've heard
good things about iLogic™ from Logimetrix, and there a couple of other solutions listed at:

http://mfgcommunity.autodesk.com/external.php?link=http://partnerproducts.autodesk.com/

Summary

Although Autodesk Inventor is thought of a more complete or focused software application than AutoCAD,
there are plenty of opportunities to introduce customization. You can customize the application itself to
meet the needs of users, and provide custom macros, add-ins, or other programs to create efficiencies in
model creation, documentation, and related activities.

Happy coding out there!
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