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A “taste” of what it’s like to use Inventor’s API.

Class summary



At the end of this class, you will be able to:

 Learn how to create a simple Visual Basic .NET program.

 Discover the basic concepts of Inventor’s programming interface.

 Learn how to create a program that works with parameters.

 Learn how to create a program that works with iProperties.

Key learning objectives



VBA (Visual Basic for Applications)

 Free

 Comes with Inventor

 Best for Inventor RAD (Rapid Application Development)

 Best for debugging Inventor code

 Old technology

 Limited to macros (can’t create an add-in)

 Difficult to share programs

 Limited system functionality

 Custom dialogs are very limited

Choosing a Language



 Visual Basic (VB.Net)
 New language that is similar to VBA

 Better language features

 Very powerful library (.NET)

 Creates exe’s and dll’s (needed to create add-ins)

 Easy to share programs

 Useful for programs besides customizing Inventor

 Excellent custom dialogs

 C#

 C++

Choosing a Language



Visual Studio

(Less than 250 PCs or less than $1 Million US Dollars in annual revenue.)



 What we’re going to do:
 Change the value of a parameter.

 Changing a parameter value in the user interface.
1. Start Inventor

2. Open the document

3. Run the Parameters command

4. Find the parameter in the dialog

5. Edit the value

6. Dismiss the dialog

7. Update the document

Exercise One



1. Connect to Inventor.

2. Get the active part document.

3. Watch for and react to the track bar being moved.

4. Change the value of the related parameter and update 

the model.

5. Dismiss when Cancel is clicked.

Exercise One



Step 1: Create a Project



The “Visual” Part of Visual Basic



 Classes

 Objects

 Properties

 Name, Text, etc.

 Methods

 Refresh, 

BringToFront, etc.

 Events

 Click, etc.

Classes, Objects, Methods, Properties, and Events



 1 TrackBar control

 1 Label control

 1 button

Step 2: Design your Dialog

(The “Visual” Part of Programming)





 Where to put your code

 Event Handlers

 Functions and Subs

 How to use objects

 Calling properties:

 ObjectName.PropertyName = value

lblParam.Text = "Some New Text"

 value = Object.PropertyName

 Calling methods:

 ObjectName.MethodName(argument1, argument2)

Step 3: Write the Code 



 A Sub that VB calls when a certain action occurs.

 Double-click Cancel button to create handler.

 Handling the Cancel button click.

 Use drop-downs in code window to choose other events.

Control Event Handlers

Me.Close()



Handling the TrackBar Scroll event. 





Variables



Variables



 Dim Mini As Object
 Mini = CreateCar("My Car")

 Dim Mini As Car
 Mini = CreateCar("Wife's Car")

Variables



 Double – For all floating point numbers (1.5, 3.14)
Dim angle As Double = 30.5

 Long and Integer – For all whole numbers (8, 345667)

 Long – Up to 9,223,372,036,854,775,807 

 Integer – Up to 2,147,483,647

 String – Any textual information (“Hello”, “1.5”)
Dim input As String = "abc 123"

 Inventor Types

 Other less commonly used types: Date, Byte, Currency

Commonly Used Variable Types



 API objects represent 

things in Inventor

 Hierarchy indicates 

ownership

 Traverse hierarchy to 

access specific 

objects

Inventor API Object Model



Inventor API Object Model

Application

PartDocument

PartComponentDefinition

Documents

ModelParameter

ModelParameters

Parameter

Parameters

UserParameter

UserParameters



Telling Visual Basic about Inventor



Add Event Handler for Form Shown



Private Sub Form1_Shown(sender As Object, e As EventArgs) Handles Me.Shown
' Get the Inventor Application object.
Dim invApp As Inventor.Application
invApp = GetObject(, "Inventor.Application")

' Get the active document.  This assumes it's a part document.
Dim partDoc As Inventor.PartDocument
partDoc = invApp.ActiveDocument

' Get the Parameters collection.
Dim params As Inventor.Parameters
params = partDoc.ComponentDefinition.Parameters

' Get the Parameters using its name.
Dim param as Inventor.Parameter
param = params.Item("Length")

End Sub

ApplicationApplication

PartDocument

Documents

Connect to Inventor

Application

PartDocument

PartComponentDefinition

Documents

Parameters

Application

PartDocument

PartComponentDefinition

Documents

Parameters

Parameter



Public Class Form1
Dim name As String = "Brian"

Private Sub Form1_Shown(sender As Object, e As EventArgs) Handles Me.Shown
Dim invApp As Inventor.Application
invApp = GetObject(, "Inventor.Application")

For i As Integer = 1 To 10
Dim j As Integer
Debug.Print(invApp.Caption & name & i & j)

Next

j = 0
End Sub

End Class

Variable Scope



Public Class Form1
Dim partDoc as Inventor.PartDocument
Dim param As Inventor.Parameter

Private Sub Form1_Shown(sender As Object, e As EventArgs) Handles Me.Shown
' Get the Inventor Application object.
Dim invApp As Inventor.Application
invApp = GetObject(, "Inventor.Application")

' Get the active document.  This assumes it's a part document.
partDoc = invApp.ActiveDocument

' Get the Parameters collection.
Dim params As Inventor.Parameters
params = partDoc.ComponentDefinition.Parameters

' Get the Parameters using its name.
param = params.Item("Length")

End Sub
End Class

Fix Variable Scope

Application

PartDocument

PartComponentDefinition

Documents

Parameters

Parameter



Private Sub trkParam1_Scroll(…) Handles trkParam1.Scroll
lblParam1.Text = "Parameter 1 (" & trkParam1.Value & ")"

End Sub

Enhancing the Track Bar



Private Sub trkParam1_Scroll(…) Handles trkParam1.Scroll
Dim newValue As Double = trkParam.Value / 100

param.Expression = newValue
partDoc.Update()

lblParam1.Expression = "Parameter 1 (" & newValue & ")"
End Sub

Enhancing the Track Bar





 What if Inventor isn’t running?

 What if a part document isn’t active?

 What if you want it to work in an assembly?

 The track bar doesn’t show the current value.

 What if the parameter doesn’t exist?

Making it Better





1. Connect to Inventor.

2. Get the active document.

3. Get the Description iProperty.

4. When OK is clicked:

A. Assign the value of the text box to the iProperty.

B. Dismiss the form. 

5. When Cancel is clicked, dismiss the form.

Exercise Two



iProperties Object Model

Property

PropertySet

PropertySets

Application

PartDocument  (a)

Document  [a]

Documents

AssemblyDocument  (a)

DrawingDocument  (a)



 Class Diagram

Derivation

Dog

Mammal

Dolphin

Cow

Animal

Property

PropertySet

PropertySets

Application

PartDocument  (a)

Document  [a]

Documents

AssemblyDocument  (a)

DrawingDocument  (a)



Open existing project “ChangeiProperties.sln” from:

C:\Datasets\You Can Do It-How to write Programs for Inventor\ChangeiProperties - Start

Open the Existing Project



Design Your Form



Reference the Inventor Library



iProperties Object Model

Property

PropertySet

PropertySets

Application

PartDocument  (a)

Document  [a]

Documents

AssemblyDocument  (a)

DrawingDocument  (a)



btnOK_Click(sender As Object, e As EventArgs) Handles btnOK.Click
' Get the Inventor Application object.
Dim invApp As Inventor.Application
invApp = GetObject(, "Inventor.Application")

' Get the active document.
Dim doc As Inventor.Document
doc = invApp.ActiveDocument

' Get the PropertySets collection.
Dim propSets As Inventor.PropertySets
propSets = doc.PropertySets

End Sub

ApplicationApplication

Document

Documents

PropertySets

Application

Document

Documents

Connect to Inventor



PropertySet and Property Names



' Get the PropertySets collection.
Dim propSets As Inventor.PropertySets
propSets = doc.PropertySets

' Get the design tracking property set.
Dim designTrackPropSet As Inventor.PropertySet
designTrackPropSet = propSets.Item("Design Tracking Properties")

' Get the description property.
Dim descProp As Inventor.Property
descProp = designTrackPropSet.Item("Description")

' Set the value of the property using the value in the text box.
descProp.Value = txtDescription.Text

Me.Close()
End Sub

Get the Properties

PropertySets

Application

Document

Documents

PropertySet

PropertySets

Application

Document

Documents

Property

PropertySet

PropertySets

Application

Document

Documents



Private Sub btnOK_Click(sender As Object, e As EventArgs) Handles btnOK.Click
' Get the Inventor Application object.
Dim invApp As Inventor.Application
invApp = GetObject(, "Inventor.Application")

' Get the active document.
Dim doc As Inventor.Document
doc = invApp.ActiveDocument

' Get the design tracking property set.
Dim designTrackPropSet As Inventor.PropertySet
designTrackPropSet = doc.PropertySets.Item("Design Tracking Properties")

' Get the description property.
Dim descProp As Inventor.Property
descProp = designTrackPropSet.Item("Description")

' Set the values of the properties using the values in the text boxes.
descProp.Value = txtDescription.Text

' Close the form.
Me.Close()

End Sub

Code for OK



Real-World Example



 You’ve created an executable.

 It can be distributed.

 You can run it from Explorer.

 You can create a one-line VBA macro to run it from 

inside Inventor.

 You can convert your program to an add-in.

Running Your Programs



 API Help

 SDK

 Web (Blogs)

 Books

 Online Resources

 Google

 Microsoft MSDN

 Microsoft Virtual Academy

 Inventor Customization Forum

What Now?
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