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SolidWorks API: From Basics to Automation


Introduction

Welcome to the world of SolidWorks automation! If you are an experienced SolidWorks user looking to take your skills to the next level, this book is for you. We will show you how to use the SolidWorks API (Application Programming Interface) to automate routine tasks, create custom tools, and significantly increase your productivity.

This book is written specifically for engineers, designers, and anyone already familiar with SolidWorks but with no programming experience. We will start with the very basics and gradually move on to more complex topics, providing clear explanations, practical code examples, and visual illustrations.

What you will learn from this book:


	What the SolidWorks API is and why it is so important for your work.

	The basics of programming in VBA (Visual Basic for Applications) – the language used to write macros in SolidWorks.

	How to interact with SolidWorks through the API: opening, saving, and modifying documents.

	How to programmatically create and edit sketches, features, and assemblies.

	How to manage configurations, custom properties, and materials.

	How to create drawings and populate them with data automatically.

	Advanced topics such as error handling, API events, and creating custom dialog boxes.



Get ready to unlock the full potential of SolidWorks and turn it into an even more powerful tool for your work!



Preface

SolidWorks is not just a 3D modeling program; it is a comprehensive platform that underpins countless engineering projects worldwide. However, like any powerful tool, its true potential is unleashed when it is adapted and extended to meet the specific needs of the user. This is where the SolidWorks API comes into play.

My experience with SolidWorks and its API has shown that many engineers and designers spend an enormous amount of time on repetitive tasks. Creating similar parts, generating drawings with minor changes, updating properties – all of this can be automated, freeing up valuable time for creativity and solving more complex engineering problems. This book was born out of a desire to share the knowledge and experience gained over years of working with the SolidWorks API, and to help other specialists achieve a new level of efficiency.

I have tried to make the material as accessible and practical as possible. Each section contains not only theoretical explanations but also ready-to-use code examples that you can immediately apply in your work. I believe that the best way to learn is through practice, so I encourage you to experiment with the code, modify it, and adapt it to your tasks.

This book is not just a reference; it is a guide that will help you go from a beginner to a confident SolidWorks API user. I hope it becomes your reliable companion in the world of automated design and helps you create amazing things.

Good luck with your programming and design!

[Your Name/Author’s Name (if applicable)] [Date]
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Chapter 1: What is SolidWorks API and Why Does an Engineer Need It?


1.1. What is an API?

Imagine SolidWorks as a huge and very smart robot that can do many things: draw sketches, extrude parts, assemble them, create drawings, and much more. Usually, you control this robot using a mouse and keyboard, clicking buttons and entering data into its interface.

But what if you need the robot to perform 1000 identical operations? For example, change the color of 500 parts or create 2000 holes according to a specific pattern? Doing this manually would be very long and tedious, and most importantly, boring and prone to errors.

This is where the API (Application Programming Interface) comes to the rescue. Think of an API as a special language you can “talk” to the SolidWorks robot directly, giving it commands in the form of program code. Instead of clicking buttons with a mouse, you write instructions that the robot understands and executes automatically.

An API is a set of ready-made “tools” and “rules” that SolidWorks developers have provided to us so that we can create our own programs that will control SolidWorks. These programs can be simple macros or complex applications.



1.2. Why Does an Engineer Need SolidWorks API?

As an engineer or designer, you face routine tasks every day. The SolidWorks API allows you to automate these tasks, freeing up your time for more creative and complex work. Here are some examples of what you can do with the API:


	Automating routine operations:

	Mass modification of file properties (e.g., adding part number, material, author name).

	Automatic creation of PDF drawings or STEP models.

	Changing the dimensions of multiple parts from an Excel list.

	Creating standard holes or features on multiple parts.




	Creating custom tools:

	Developing your own dialog boxes for quick parameter input and creating complex parts.

	Creating macros for generating reports (e.g., bill of materials).

	Tools for checking design standards.




	Integration with other systems:

	Linking SolidWorks with databases for project or product management.

	Exporting data from SolidWorks to other programs (e.g., for calculations or analysis).

	Importing data from other systems to automatically create models.




	Increasing productivity and reducing errors:

	Automation eliminates human factors when performing repetitive tasks.

	Speeds up the design process and documentation release.

	Allows you to focus on innovation, not monotonous work.






Imagine being able to press one button, and SolidWorks itself creates 100 variations of a part, generates drawings for each of them, and saves everything to the correct folders. This is the power of the SolidWorks API!



1.3. Where to Find SolidWorks API?

The SolidWorks API comes with the SolidWorks installation. You don’t need to install anything extra. The main tool for working with the API in SolidWorks is the VBA (Visual Basic for Applications) editor, which is built directly into SolidWorks. You can access it through the SolidWorks menu: Tools > Macro > New/Edit.

In addition to VBA, the SolidWorks API can be used with other programming languages such as C#, VB.NET, Python, and C++. However, for beginners and for most automation tasks, VBA is the simplest and most accessible option, as it does not require installing additional development environments and compilers.

In this book, we will focus on VBA, as it is the ideal language for a quick start and understanding the basic principles of working with the SolidWorks API.




Chapter 2: Introduction to SolidWorks API and VBA Basics

Before we dive into the details of the SolidWorks API, we need to master the basic concepts of the programming language we will be using – VBA (Visual Basic for Applications). Don’t be intimidated by the word “programming”! VBA is very easy to learn, especially for those who are already familiar with the logic of working in SolidWorks. We will cover only the basics necessary to write effective macros.


2.1. VBA Basics for SolidWorks: Your First Macro

VBA is a programming language developed by Microsoft that is built into many Office applications (Excel, Word, Access) and, of course, SolidWorks. It allows you to automate tasks within these applications.

How to open the VBA editor in SolidWorks:


	Launch SolidWorks.

	Go to the menu Tools > Macro > New… or Tools > Macro > Edit… (if you want to edit an existing macro).

	The Microsoft Visual Basic for Applications window will open – this is our VBA editor.



In the VBA editor, you will see several windows:


	Project Explorer window: This displays all open VBA projects, including SW_VBA_MACRO (your current macro) and projects associated with open SolidWorks documents.

	Properties Window: Displays the properties of the selected object.

	Code Window: This is the main window where you will write your code.

	Immediate Window: Useful for quickly testing code or displaying variable values.



Your first macro: “Hello, SolidWorks!”

Let’s write the simplest macro that will just display a message on the screen. This is the classic “Hello World” in the programming world.


	In the Project Explorer window, find VBAProject (SW_VBA_MACRO). Expand it, then expand Modules and double-click Module1 (or create a new module if it doesn’t exist).

	In the Code Window, enter the following code:



Sub HelloSolidWorks()
    ' This macro displays a simple message
    MsgBox "Hello, SolidWorks! This is my first macro!"
End Sub

Let’s break down the code:


	Sub HelloSolidWorks(): Sub (short for Subroutine) declares the beginning of a new procedure (macro). HelloSolidWorks is the name of our macro. The parentheses () indicate that the macro has no input parameters.

	' This macro displays a simple message: Lines starting with an apostrophe (') are comments. They are ignored by the program and serve to explain the code to a human. It is very important to comment your code so that you (or someone else) can understand what it does later.

	MsgBox "Hello, SolidWorks! This is my first macro!": This is the main command. MsgBox (short for Message Box) is a built-in VBA function that displays a dialog box with a message. The message text must be enclosed in double quotes ".

	End Sub: Declares the end of the procedure.



How to run the macro:


	Save the macro (File > Save SW_VBA_MACRO.swp).

	Close the VBA editor.

	In SolidWorks, go to the menu Tools > Macro > Run…

	In the window that appears, find your SW_VBA_MACRO.swp file (or whatever name you saved it under), select it, and click “Open.”

	In the next window, select HelloSolidWorks from the list and click “Run.”



You should see a dialog box with your message! Congratulations, you have just written and run your first SolidWorks macro!

Basic VBA concepts:


	Variables: These are “containers” for storing data. Before using a variable, it is usually declared using the keyword Dim (short for Dimension).

Sub ExampleVariables()
    Dim myNumber As Integer ' Declare the myNumber variable as an integer
    Dim myText As String    ' Declare the myText variable as a text string
    Dim myBoolean As Boolean ' Declare the myBoolean variable as a boolean value (True/False)

    myNumber = 10           ' Assign a value to the myNumber variable
    myText = "SolidWorks API" ' Assign a value to the myText variable
    myBoolean = True        ' Assign a value to the myBoolean variable

    MsgBox "Number: " & myNumber & ", Text: " & myText & ", Boolean: " & myBoolean
End Sub


	As Integer, As String, As Boolean are data types. They indicate what type of information the variable can store. This helps VBA manage memory efficiently and prevent errors.

	& is the concatenation operator for strings. It is used to join text and variable values.




	Conditions (If…Then…Else): Allow you to execute different code depending on whether a condition is met.

Sub CheckNumber()
    Dim num As Integer
    num = 15

    If num > 10 Then
        MsgBox "Number is greater than 10"
    ElseIf num = 10 Then
        MsgBox "Number is equal to 10"
    Else
        MsgBox "Number is less than 10"
    End If
End Sub


	Loops (For…Next, Do While…Loop): Allow you to repeat the same block of code multiple times.

Sub LoopExample()
    Dim i As Integer

    ' For...Next loop: repeats a specified number of times
    For i = 1 To 5
        Debug.Print "Iteration " & i ' Prints text to the Immediate window
    Next i

    Dim counter As Integer
    counter = 0

    ' Do While...Loop: repeats as long as the condition is true
    Do While counter < 3
        MsgBox "Counter: " & counter
        counter = counter + 1
    Loop
End Sub


	Debug.Print is a very useful command for debugging. It prints text to the Immediate window of the VBA editor without showing dialog boxes.




	Functions: These are blocks of code that perform a specific task and can return a value. Unlike Sub, a Function always returns a result.

Function AddTwoNumbers(num1 As Integer, num2 As Integer) As Integer
    AddTwoNumbers = num1 + num2 ' The function returns the sum of two numbers
End Function

Sub UseFunction()
    Dim result As Integer
    result = AddTwoNumbers(5, 7) ' Call the function and store the result
    MsgBox "Sum: " & result
End Sub




These are just the most basic elements of VBA. For most SolidWorks API tasks, this will be sufficient. The main thing is to understand the logic and syntax. Now that we have a basic understanding of VBA, we can move on to how the SolidWorks API “communicates” with SolidWorks.




Chapter 3: Core API Building Blocks: Objects, Properties, Methods

The SolidWorks API is built on the concept of objects. Imagine SolidWorks as a huge constructor set, consisting of many parts. Each such “part” in the API is an object. For example, the SolidWorks application itself is an object, an open document is an object, a sketch is an object, a feature (extrusion, cut) is an object, even a single face or edge is an object.


3.1. API Objects: Who’s Who in SolidWorks?

Each object in the SolidWorks API has its unique name and type. Here are some of the most commonly used objects:


	SldWorks.SldWorks (or simply SldWorks): This is the main object. It represents the running SolidWorks application. Through it, you gain access to all other objects.

	ModelDoc2: Represents an open SolidWorks document. This can be a part (PartDoc), an assembly (AssemblyDoc), or a drawing (DrawingDoc). ModelDoc2 is the base type for all documents.

	Feature: Represents a model feature (e.g., extrusion, cut, fillet, pattern).

	Sketch: Represents a sketch.

	SelectionMgr: An object that manages selected elements in SolidWorks.

	Body2: Represents a solid body in a part or assembly.



To start working with the SolidWorks API, you always need to first get a reference to the SldWorks.SldWorks object. This is like “connecting” to SolidWorks.

Sub ConnectToSolidWorks()
    Dim swApp As SldWorks.SldWorks ' Declare the swApp variable as a SolidWorks object
    
    ' Get a reference to the running SolidWorks instance
    Set swApp = Application.SldWorks
    
    If Not swApp Is Nothing Then
        MsgBox "Successfully connected to SolidWorks!"
    Else
        MsgBox "SolidWorks is not running or failed to connect."
    End If
End Sub

Explanations:


	Dim swApp As SldWorks.SldWorks: We declare the swApp variable and specify that it will store an object of type SldWorks.SldWorks. This is called Early Binding. It is preferred because it provides IntelliSense (code completion) and better performance. To enable this, you need to add a reference to the SolidWorks API library in your VBA project (Tools > References… > find and check SolidWorks 20xx Type Library).

	Set swApp = Application.SldWorks: The keyword Set is used to assign a value to object variables. Application.SldWorks is a way to get a reference to the current running instance of SolidWorks.

	If Not swApp Is Nothing Then: We check if we successfully obtained the reference. If swApp is not Nothing (i.e., not empty), then the connection was successful.



Once you are connected to SolidWorks, you can access the active document:

Sub GetActiveDocument()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2 ' Declare the swModel variable as a ModelDoc2 object
    
    Set swApp = Application.SldWorks
    
    If Not swApp Is Nothing Then
        Set swModel = swApp.ActiveDoc ' Get a reference to the active document
        
        If Not swModel Is Nothing Then
            MsgBox "Active document: " & swModel.GetPathName ' Display the file path
        Else
            MsgBox "No active document."
        End If
    Else
        MsgBox "SolidWorks is not running or failed to connect."
    End If
End Sub


	swApp.ActiveDoc: This is an example of how one object (swApp) can provide access to other objects (ActiveDoc returns a ModelDoc2 object).

	swModel.GetPathName: This is an example of a method of the swModel object that returns the file path.





3.2. Properties: What Do We Know About an Object?

A property is a characteristic of an object that describes its state or data. Think of properties as adjectives describing a noun (object). For example, a “part” object can have properties: Name, Material, Volume, Length, etc.

You can both read property values and change them (if the property is writable).

Example of reading a property:

Sub ReadDocumentName()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If Not swModel Is Nothing Then
        MsgBox "Document name: " & swModel.GetTitle
    Else
        MsgBox "No active document."
    End If
End Sub


	swModel.GetTitle: This property returns the title (name) of the document.



Example of changing a property (if writable):

Sub ChangePartMaterial()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swPart As SldWorks.PartDoc
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If Not swModel Is Nothing And swModel.GetType = swDocumentTypes_e.swDocumentType_ePart Then
        Set swPart = swModel
        swPart.Material = "AISI 304"
        swModel.EditRebuild3 ' Rebuild the model to apply changes
        MsgBox "Material changed to AISI 304."
    Else
        MsgBox "Active document is not a part or no document is active."
    End If
End Sub


	swPart.Material = "AISI 304": Here we are setting the Material property of the PartDoc object. Note that Material is a property specific to PartDoc and not ModelDoc2.

	swModel.EditRebuild3: After changing certain properties, especially those affecting geometry or appearance, you often need to rebuild the model for the changes to take effect.





3.3. Methods: What Can an Object Do?

A method is an action that an object can perform. Think of methods as verbs. For example, a “document” object can Open, Save, Close. A “sketch” object can CreateLine, CreateCircle.

Methods often take parameters (arguments) that provide additional information needed to perform the action, and they can return a value (result).

Example of a method with parameters and a return value:

Sub CreateNewPart()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sTemplatePath As String
    Dim nErrors As Long
    Dim nWarnings As Long
    
    Set swApp = Application.SldWorks
    
    If Not swApp Is Nothing Then
        ' Get the default part template path
        sTemplatePath = swApp.GetUserPreferenceStringValue(swUserPreferenceStringValue_e.swFileTemplatesPath) & "\part.prtdot"
        
        ' Create a new part document
        Set swModel = swApp.NewDocument3(sTemplatePath, 0, 0, nErrors)
        
        If Not swModel Is Nothing Then
            MsgBox "New part created: " & swModel.GetTitle
        Else
            MsgBox "Failed to create new part. Error code: " & nErrors
        End If
    Else
        MsgBox "SolidWorks is not running or failed to connect."
    End If
End Sub

Explanations:


	swApp.NewDocument3(sTemplatePath, 0, 0, nErrors): This is a method of the SldWorks object. It takes several parameters:

	sTemplatePath: The path to the template file for the new document.

	0, 0: These are placeholder parameters for width and height, typically used for drawings, but often set to 0 for parts/assemblies.

	nErrors: A variable that will receive an error code if the operation fails.




	The method returns a ModelDoc2 object (the newly created document) or Nothing if it fails.



Understanding objects, properties, and methods is fundamental to working with the SolidWorks API. Once you grasp these concepts, you can start exploring the vast SolidWorks API documentation and build powerful automation tools.




Chapter 4: Document Management: Opening, Saving, and Closing

Automating the opening, saving, and closing of SolidWorks documents is a fundamental task in API programming. This chapter will cover the various methods available for these operations, their parameters, and best practices for their use.


4.1. Connecting to SolidWorks and Opening Documents

Before you can work with any SolidWorks document, you need to establish a connection to the SolidWorks application itself. We covered this in Chapter 3, but it’s worth reiterating the basic connection method.

Sub ConnectAndOpenDocument()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sFilePath As String
    Dim nErrors As Long
    Dim nWarnings As Long
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running. Please start SolidWorks and try again.", vbCritical
        Exit Sub
    End If
    
    sFilePath = "C:\SolidWorks_Projects\MyPart.SLDPRT" ' Replace with your actual file path
    
    ' Open the document
    ' swOpenDocOptions_e.swOpenDocOptions_Silent - opens without showing dialogs
    Set swModel = swApp.OpenDoc6(sFilePath, swDocumentTypes_e.swDocumentType_ePart, _
                                 swOpenDocOptions_e.swOpenDocOptions_Silent, "", nErrors, nWarnings)
    
    If Not swModel Is Nothing Then
        MsgBox "Document opened successfully: " & swModel.GetTitle
    Else
        MsgBox "Failed to open document. Error code: " & nErrors & ", Warnings: " & nWarnings, vbCritical
    End If
End Sub

Explanation of OpenDoc6 parameters:


	sFilePath (String): The full path to the document you want to open.

	swDocumentTypes_e (Long): The type of document (e.g., swDocumentType_ePart, swDocumentType_eAssembly, swDocumentType_eDrawing). It’s crucial to specify the correct type.

	swOpenDocOptions_e (Long): Options for opening the document. swOpenDocOptions_Silent is commonly used to prevent SolidWorks from displaying dialog boxes during the opening process, which is essential for automation.

	sConfiguration (String): The name of the configuration to open. Leave as an empty string "" to open the default or last active configuration.

	nErrors (ByRef Long): A variable that will receive error codes (swFileLoadError_e) if the operation fails.

	nWarnings (ByRef Long): A variable that will receive warning codes (swFileLoadWarning_e).



Pro Tip: Always check if the returned swModel object is Nothing after calling OpenDoc6. If it is, the document failed to open, and you should handle the error using the nErrors and nWarnings variables.



4.2. Creating New Documents

To create a new SolidWorks document, you use the NewDocument3 method of the SldWorks object. This method allows you to specify the template to use for the new document.

Sub CreateNewDrawingDocument()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sTemplatePath As String
    Dim nErrors As Long
    Dim nWarnings As Long
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running.", vbCritical
        Exit Sub
    End If
    
    ' Get the default drawing template path
    sTemplatePath = swApp.GetUserPreferenceStringValue(swUserPreferenceStringValue_e.swFileTemplatesPath) & "\a-drawing.drwdot"
    
    ' Create a new drawing document
    Set swModel = swApp.NewDocument3(sTemplatePath, 0, 0, nErrors)
    
    If Not swModel Is Nothing Then
        MsgBox "New drawing created successfully: " & swModel.GetTitle
    Else
        MsgBox "Failed to create new drawing. Error code: " & nErrors, vbCritical
    End If
End Sub

Explanation of NewDocument3 parameters:


	sTemplatePath (String): The full path to the template file (.prtDot, .asmDot, .drwDot). You can get the path to standard templates via swApp.GetUserPreferenceStringValue(swUserPreferenceStringValue_e.swFileTemplatesPath).

	nErrors (ByRef Long): A variable for error codes (swNewDocumentError_e).



Attention! Common mistake: Make sure the template path is correct. If the template is not found, NewDocument3 will return Nothing, and your macro will not be able to continue. Always check the return value.



4.3. Saving Documents: Save, SaveAs, SaveAs2, SaveAs3, SaveAs4

SolidWorks API provides several methods for saving documents, each with its own features and intended for different scenarios.


	swModel.Save: The simplest method. Saves the active document if it has been saved before. If the document is new and has not been saved yet, SolidWorks will prompt a “Save As…” dialog, which is undesirable for automation.

Sub SaveCurrentDocument()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2

    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc

    If Not swModel Is Nothing Then
        If swModel.GetPathName <> "" Then ' Check if the document has been saved before
            swModel.Save
            MsgBox "Document saved."
        Else
            MsgBox "Document has not been saved before. Use SaveAs for the first save."
        End If
    Else
        MsgBox "No active document."
    End If
End Sub


	swModel.SaveAs: Saves the document under a new name. Opens a “Save As…” dialog if a full path is not specified. Also not recommended for full automation.


	swModel.SaveAs2: Allows saving the document under a new name without a dialog box. An older method, but still encountered.

Sub SaveAsExample2()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sNewPath As String

    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc

    If Not swModel Is Nothing Then
        sNewPath = "C:\Temp\MySavedPart_V2.SLDPRT"
        swModel.SaveAs2 sNewPath, swSaveAsVersion_e.swSaveAsCurrentVersion, True, False
        MsgBox "Document saved as: " & sNewPath
    Else
        MsgBox "No active document."
    End If
End Sub


	swModel.SaveAs3: An improved version of SaveAs2, adding more saving options. Also considered outdated.


	swModel.SaveAs4: Recommended method for saving documents in SolidWorks API. Provides maximum control over the saving process, including version, options, and error handling.

Sub SaveAsExample4()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sNewPath As String
    Dim nErrors As Long
    Dim nWarnings As Long
    Dim bRet As Boolean

    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc

    If Not swModel Is Nothing Then
        sNewPath = "C:\Temp\MySavedPart_Final.SLDPRT"

        ' SaveAs4 parameters:
        ' 1. File path (String)
        ' 2. Save version (Long - swSaveAsVersion_e)
        ' 3. Save options (Long - swSaveAsOptions_e)
        ' 4. Errors (Long - ByRef)
        ' 5. Warnings (Long - ByRef)
        bRet = swModel.SaveAs4(sNewPath, swSaveAsVersion_e.swSaveAsCurrentVersion, _
                              swSaveAsOptions_e.swSaveAsOptions_Silent, nErrors, nWarnings)

        If bRet Then
            MsgBox "Document successfully saved as: " & sNewPath
        Else
            MsgBox "Error saving. Errors: " & nErrors & ", Warnings: " & nWarnings
        End If
    Else
        MsgBox "No active document."
    End If
End Sub

Explanation of SaveAs4 parameters:


	sFilePath (String): The full path, including file name and extension, where the document will be saved.

	swSaveAsVersion_e (Long): The SolidWorks version in which the file will be saved. swSaveAsCurrentVersion saves in the current version.

	swSaveAsOptions_e (Long): Save options. swSaveAsOptions_Silent suppresses dialog boxes. Other useful options include swSaveAsOptions_SaveReferenced (save all referenced documents), swSaveAsOptions_Copy (save as a copy, without changing the active document).

	nErrors (ByRef Long): Error codes (swFileSaveError_e).

	nWarnings (ByRef Long): Warning codes (swFileSaveWarning_e).






Pro Tip: Always use SaveAs4 for saving documents in automated scenarios. This gives you full control and allows you to handle potential errors and warnings.



4.4. Closing Documents: CloseDoc and CloseAllDocuments

After working with a document, it is important to close it correctly to free up SolidWorks resources.


	swModel.CloseDoc: Closes a specific document. The method returns True if the document was successfully closed, and False otherwise (e.g., if there are unsaved changes and the user canceled saving).

Sub CloseActiveDocument()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim bRet As Boolean

    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc

    If Not swModel Is Nothing Then
        ' swCloseDocOptions_e.swCloseDocOptions_Silent - close without prompting to save
        ' swCloseDocOptions_e.swCloseDocOptions_PromptToSave - prompt to save
        ' swCloseDocOptions_e.swCloseDocOptions_DoNotSave - do not save changes
        bRet = swModel.CloseDoc(swCloseDocOptions_e.swCloseDocOptions_Silent)

        If bRet Then
            MsgBox "Document " & swModel.GetTitle & " successfully closed."
        Else
            MsgBox "Failed to close document or user canceled saving."
        End If
    Else
        MsgBox "No active document to close."
    End If
End Sub


	swApp.CloseAllDocuments: Closes all open SolidWorks documents. Also accepts save options.

Sub CloseAllOpenDocuments()
    Dim swApp As SldWorks.SldWorks
    Dim bRet As Boolean

    Set swApp = Application.SldWorks

    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running."
        Exit Sub
    End If

    ' swCloseDocOptions_e.swCloseDocOptions_Silent - close all without prompting to save
    bRet = swApp.CloseAllDocuments(swCloseDocOptions_e.swCloseDocOptions_Silent)

    If bRet Then
        MsgBox "All SolidWorks documents closed."
    Else
        MsgBox "Failed to close all documents or user canceled saving."
    End If
End Sub




Attention! Common mistake: When closing documents with unsaved changes, if you do not use swCloseDocOptions_Silent or swCloseDocOptions_DoNotSave, SolidWorks will display a dialog box prompting to save. This will stop macro execution. Always explicitly specify close options to ensure your macro runs without interruption.

Practice:


	Task 1: Write a macro that opens an existing part (e.g., C:\SolidWorks_Files\SamplePart.SLDPRT), then saves a copy of it under a new name (e.g., C:\Temp\SamplePart_Copy.SLDPRT) and closes both parts without saving changes to the original.

	Task 2: Create a new drawing document based on a standard template, add a view of an existing part (e.g., C:\SolidWorks_Files\AnotherPart.SLDPRT) to it, save the drawing, and close it.

	Task 3: Develop a macro that checks if there are unsaved changes in the active document. If there are, prompt the user to save them (using MsgBox with vbYesNoCancel buttons) and perform the appropriate action.






Chapter 5: Working with Sketches and Geometry: Creation and Editing

Sketches are the foundation of most features in SolidWorks. In this chapter, we will explore how to programmatically create new sketches, add geometric objects (lines, circles, arcs) to them, and manage their dimensions and relations.


5.1. Creating a New Sketch: CreateSketch2

To create a new sketch, you need to select a plane or face on which it will be located. Then, the CreateSketch2 method of the ModelDoc2 object is used.

Sub CreateNewSketchOnFrontPlane()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swSelMgr As SldWorks.SelectionMgr
    Dim swFeat As SldWorks.Feature
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    ' Select the Front Plane
    bRet = swModel.Extension.SelectByID2("Front Plane", "PLANE", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        ' Create a new sketch on the selected plane
        swModel.CreateSketch2
        MsgBox "New sketch created on the Front Plane."
    Else
        MsgBox "Failed to select the Front Plane."
    End If
End Sub

Explanations:


	swModel.Extension.SelectByID2: This method is used for programmatic selection of objects in SolidWorks. It is very powerful and requires precise specification of the object name, its type, and coordinates. For planes (Front Plane, Top Plane, Right Plane), coordinates are not important.

	swModel.CreateSketch2: Creates a new sketch on the actively selected plane or face.



Pro Tip: Always check the result of SelectByID2. If the selection fails, subsequent sketch operations may lead to errors. To select faces or vertices, you will need their exact coordinates.



5.2. Adding Sketch Geometry: Lines, Circles, Arcs

After creating a sketch, you can add geometric primitives to it. For this, methods of the SketchManager object are used.

Sub AddSketchGeometry()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swSketchMgr As SldWorks.SketchManager
    Dim swSketchSeg As SldWorks.SketchSegment
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    ' Make sure we are in sketch editing mode
    If Not swModel.SketchManager.ActiveSketch Is Nothing Then
        Set swSketchMgr = swModel.SketchManager
        
        ' Add a line
        ' AddLine(x1, y1, z1, x2, y2, z2)
        Set swSketchSeg = swSketchMgr.CreateLine(0, 0, 0, 0.1, 0, 0)
        MsgBox "Line added."
        
        ' Add a circle
        ' CreateCircle(centerX, centerY, centerZ, radius)
        Set swSketchSeg = swSketchMgr.CreateCircle(0.05, 0.05, 0, 0.02)
        MsgBox "Circle added."
        
        ' Add an arc (by 3 points)
        ' CreateArc(x1, y1, z1, x2, y2, z2, x3, y3, z3)
        Set swSketchSeg = swSketchMgr.CreateArc(0.02, 0.08, 0, 0.08, 0.08, 0, 0.05, 0.1, 0)
        MsgBox "Arc added."
        
        ' Exit sketch editing mode
        swSketchMgr.InsertSketch True ' True to save changes
    Else
        MsgBox "You need to enter sketch editing mode. Run the CreateNewSketchOnFrontPlane macro first."
    End If
End Sub

Explanations:


	swModel.SketchManager: An object that provides methods for working with sketches.

	swSketchMgr.CreateLine(x1, y1, z1, x2, y2, z2): Creates a line between two points. Coordinates are specified in meters.

	swSketchMgr.CreateCircle(centerX, centerY, centerZ, radius): Creates a circle by center and radius.

	swSketchMgr.CreateArc(x1, y1, z1, x2, y2, z2, x3, y3, z3): Creates an arc by three points (start, end, point on arc).

	swSketchMgr.InsertSketch(True): Exits sketch editing mode. True means saving changes, False means canceling.



Attention! Common mistake: Coordinates in SolidWorks API are always specified in meters, regardless of the units set in your SolidWorks model. If your model uses millimeters, you will need to convert values (e.g., divide millimeters by 1000 to get meters).



5.3. Adding Dimensions and Relations

Dimensions and relations (constraints) are key to defining and stabilizing sketch geometry. You can add them programmatically.

Sub AddDimensionsAndRelations()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swSketchMgr As SldWorks.SketchManager
    Dim swSelMgr As SldWorks.SelectionMgr
    Dim swDispDim As SldWorks.DisplayDimension
    Dim swSketchSeg1 As SldWorks.SketchSegment
    Dim swSketchSeg2 As SldWorks.SketchSegment
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    ' Make sure we are in sketch editing mode
    If Not swModel.SketchManager.ActiveSketch Is Nothing Then
        Set swSketchMgr = swModel.SketchManager
        Set swSelMgr = swModel.SelectionManager
        
        ' Create two lines for example
        Set swSketchSeg1 = swSketchMgr.CreateLine(0, 0, 0, 0.1, 0, 0)
        Set swSketchSeg2 = swSketchMgr.CreateLine(0, 0, 0, 0, 0.1, 0)
        
        ' Add a dimension to the first line (length 0.1 meters)
        bRet = swSketchSeg1.Select4(True, Nothing) ' Select the segment
        Set swDispDim = swModel.AddDimension(0.05, -0.01, 0) ' Add dimension at specified position
        swDispDim.SetSystemValue2 0.1, swInches, False ' Set dimension value (0.1 meters)
        swModel.ClearSelection2 True ' Clear selection
        
        ' Add a relation (e.g., perpendicular between the two lines)
        bRet = swSketchSeg1.Select4(True, Nothing)
        bRet = swSketchSeg2.Select4(True, Nothing)
        swModel.SketchAddPerpendicularRelation
        swModel.ClearSelection2 True
        
        swSketchMgr.InsertSketch True
    Else
        MsgBox "You need to enter sketch editing mode. Run the CreateNewSketchOnFrontPlane macro first."
    End If
End Sub



5.4. Editing Geometry and Dimensions

After creating geometry and dimensions, you can programmatically change their values. This is especially useful for parametric modeling.

Sub EditSketchDimension()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swDispDim As SldWorks.DisplayDimension
    Dim swDim As SldWorks.Dimension
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    swModel.ClearSelection2 True
    
    ' Select the dimension by its name (e.g., "D1@Sketch1")
    ' The dimension name can be found in the FeatureManager design tree or via API
    bRet = swModel.Extension.SelectByID2("D1@Эскиз1", "DIMENSION", 0, 0, 0, True, 0, Nothing, 0)
    
    If bRet Then
        Set swDispDim = swModel.SelectionManager.GetSelectedObject6(1, -1)
        Set swDim = swDispDim.GetDimension
        
        If Not swDim Is Nothing Then
            ' Set new dimension value (e.g., 0.07 meters)
            swDim.SetSystemValue2 0.07, swInches
            swModel.EditRebuild3
            MsgBox "Dimension successfully changed to 70 mm."
        Else
            MsgBox "Failed to get Dimension object."
        End If
    Else
        MsgBox "Dimension 'D1@Sketch1' not found or not selected."
    End If
End Sub

Explanations:


	swModel.Extension.SelectByID2("D1@Эскиз1", "DIMENSION", ...): Selecting a dimension by its name. Dimension names usually have the format D<number>@<sketch_name>. You can find the dimension name by hovering over it in SolidWorks or using the debugger.

	swModel.SelectionManager.GetSelectedObject6(1, -1): Retrieves the selected object. 1 means the first selected object, -1 means any object type.

	swDispDim.GetDimension: Retrieves the Dimension object from DisplayDimension. The Dimension object contains the actual dimension data.






Chapter 6: Working with Features and Assemblies

Features are


6.1. Creating Features: Extrusions, Cuts, Fillets


Sub CreateExtrudedBoss()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swFeatMgr As SldWorks.FeatureManager
    Dim swFeat As SldWorks.Feature
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swFeatMgr = swModel.FeatureManager
    
    ' Assuming a sketch named "Sketch1" exists and is active
    ' Select the sketch to be used for the extrusion
    bRet = swModel.Extension.SelectByID2("Sketch1", "SKETCH", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        ' Create an extruded boss/base feature
        ' Extrude(Flip, Type, Direction, T1, T2, D1, D2, Solid, Merge, UseFeatScope, UseAutoSelect, UseContour, Contour)
        ' Parameters:
        ' Flip: True for reverse direction
        ' Type: swEndConditions_e (e.g., swEndConditions_Blind for blind extrusion)
        ' Direction: True for direction 1, False for direction 2
        ' T1: Depth of extrusion in direction 1 (meters)
        ' T2: Depth of extrusion in direction 2 (meters)
        ' D1: Draft angle in direction 1 (radians)
        ' D2: Draft angle in direction 2 (radians)
        ' Solid: True for solid feature, False for surface feature
        ' Merge: True to merge result with existing body
        ' UseFeatScope: True to use feature scope
        ' UseAutoSelect: True to auto-select bodies for feature scope
        ' UseContour: True to use selected contours
        ' Contour: Array of contours (optional)
        Set swFeat = swFeatMgr.FeatureExtrusion3(True, _
                                                swEndConditions_Blind, _
                                                False, _
                                                0.05, 0, 0, 0, False, False, False, False, 0, 0)
        
        If Not swFeat Is Nothing Then
            MsgBox "Extruded boss created."
        Else
            MsgBox "Failed to create extruded boss."
        End If
    Else
        MsgBox "Sketch1 not found or not selected."
    End If
End Sub



	swFeatMgr.FeatureExtrusion3: This method creates an extruded boss/base feature. It has many parameters to control the extrusion direction, depth, draft, and other options.

	swEndConditions_Blind: Specifies a blind end condition for the extrusion.





Sub CreateExtrudedCut()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swFeatMgr As SldWorks.FeatureManager
    Dim swFeat As SldWorks.Feature
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swFeatMgr = swModel.FeatureManager
    
    ' Assuming a sketch named "Sketch2" exists and is active on a face
    ' Select the sketch to be used for the cut
    bRet = swModel.Extension.SelectByID2("Sketch2", "SKETCH", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        ' Create an extruded cut feature
        ' Cut(Flip, Type, Direction, T1, T2, D1, D2, Solid, Merge, UseFeatScope, UseAutoSelect, UseContour, Contour)
        Set swFeat = swFeatMgr.FeatureCut3(True, _
                                          swEndConditions_Blind, _
                                          False, _
                                          0.02, 0, 0, 0, False, False, False, False, 0, 0)
        
        If Not swFeat Is Nothing Then
            MsgBox "Extruded cut created."
        Else
            MsgBox "Failed to create extruded cut."
        End If
    Else
        MsgBox "Sketch2 not found or not selected."
    End If
End Sub



Sub CreateFillet()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swFeatMgr As SldWorks.FeatureManager
    Dim swFeat As SldWorks.Feature
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swFeatMgr = swModel.FeatureManager
    
    ' Select an edge to fillet (replace with actual edge selection logic)
    ' For demonstration, let's assume an edge is selected manually or by its coordinates
    ' Example: SelectByID2("Edge@Part1/Feature1", "EDGE", x, y, z, False, 0, Nothing, 0)
    
    ' For simplicity, let's assume an edge is already selected
    ' You would typically select an edge using swModel.Extension.SelectByID2 or similar
    
    ' Create a constant radius fillet
    ' Fillet(Type, Radius, Items, ItemCount)
    ' Type: swFilletType_e (e.g., swFilletType_ConstantRadius)
    ' Radius: Fillet radius in meters
    ' Items: Array of selected edges/faces
    ' ItemCount: Number of items in the array
    
    ' This example assumes an edge is pre-selected. In a real macro, you'd select it.
    ' For example, if you have a part with a simple extruded block, you could select one of its edges.
    
    ' To make this example runnable, let's assume we have a part with a single edge to fillet.
    ' This is a placeholder for actual selection logic.
    ' For instance, if you have a block, you can select one of its edges like this:
    ' bRet = swModel.Extension.SelectByID2("Edge@Part1/Extrude1", "EDGE", 0.05, 0.05, 0, False, 0, Nothing, 0)
    
    ' If an edge is selected, proceed with fillet creation
    If swModel.SelectionManager.GetSelectedObjectCount2(1) > 0 Then
        Set swFeat = swFeatMgr.CreateFillet(swFilletType_ConstantRadius, 0.005, Empty, 0)
        
        If Not swFeat Is Nothing Then
            MsgBox "Fillet created."
        Else
            MsgBox "Failed to create fillet. Ensure an edge is selected."
        End If
    Else
        MsgBox "No edge selected for fillet. Please select an edge and run again."
    End If
End Sub




6.2. Modifying Features


Sub ModifyExtrusionDepth()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swFeat As SldWorks.Feature
    Dim swExtrude As SldWorks.FeatureExtrude
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    ' Select the feature by its name (e.g., "Boss-Extrude1")
    bRet = swModel.Extension.SelectByID2("Boss-Extrude1", "FEATURE", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        Set swFeat = swModel.SelectionManager.GetSelectedObject6(1, -1)
        Set swExtrude = swFeat.SpecificFeature
        
        If Not swExtrude Is Nothing Then
            ' Set new depth (e.g., 0.07 meters)
            swExtrude.SetDepth 0.07, True, True
            swModel.EditRebuild3
            MsgBox "Extrusion depth modified to 70 mm."
        Else
            MsgBox "Selected feature is not an extrusion."
        End If
    Else
        MsgBox "Feature 'Boss-Extrude1' not found or not selected."
    End If
End Sub



	swFeat.SpecificFeature: This property returns the specific interface for the feature (e.g., FeatureExtrude for an extrusion, FeatureCut for a cut). You need to cast the generic Feature object to its specific type to access its unique methods and properties.

	swExtrude.SetDepth: Method to change the depth of an extrusion. The parameters control the new depth and whether to rebuild the model.





6.3. Working with Assembly Components


Sub AddComponentToAssembly()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim swComp As SldWorks.Component2
    Dim sPartPath As String
    Dim vConfigNames As Variant
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document."
        Exit Sub
    End If
    
    Set swAssembly = swModel
    
    sPartPath = "C:\SolidWorks_Projects\MyPart.SLDPRT" ' Replace with the path to the part you want to add
    
    ' Add component to assembly
    ' AddComponent(ComponentName, ConfigurationName, X, Y, Z)
    ' For X, Y, Z, use 0,0,0 for default placement, or specific coordinates for precise placement
    Set swComp = swAssembly.AddComponent(sPartPath, "", 0, 0, 0)
    
    If Not swComp Is Nothing Then
        MsgBox "Component '" & swComp.Name2 & "' added to assembly."
    Else
        MsgBox "Failed to add component."
    End If
End Sub



	swAssembly.AddComponent: Adds a new component to the assembly. You specify the path to the part/assembly file, the configuration name (empty string for default), and the X, Y, Z coordinates for placement.




Sub MoveComponent()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim swComp As SldWorks.Component2
    Dim vXform As Variant
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document."
        Exit Sub
    End If
    
    Set swAssembly = swModel
    
    ' Select the component to move (replace with actual component selection logic)
    ' Example: SelectByID2("Part1-1@Assembly1", "COMPONENT", 0, 0, 0, False, 0, Nothing, 0)
    bRet = swModel.Extension.SelectByID2("MyPart-1@Assembly1", "COMPONENT", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        Set swComp = swModel.SelectionManager.GetSelectedObject6(1, -1)
        
        If Not swComp Is Nothing Then
            ' Create a transformation matrix (e.g., translate by 0.1m in X, 0.05m in Y)
            Set vXform = swApp.CreateTransform(0.1, 0.05, 0, 0, 0, 0, 1)
            
            ' Transform the component
            swComp.Transform2 vXform
            swModel.EditRebuild3
            MsgBox "Component moved."
        Else
            MsgBox "Selected object is not a component."
        End If
    Else
        MsgBox "Component 'MyPart-1@Assembly1' not found or not selected."
    End If
End Sub



	swApp.CreateTransform: Creates a transformation matrix. This is a powerful way to define translations, rotations, and scaling for components.

	swComp.Transform2: Applies the transformation to the component.





6.4. Managing Mates


Sub AddConcentricMate()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim swMate As SldWorks.Mate2
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document."
        Exit Sub
    End If
    
    Set swAssembly = swModel
    
    ' Select two cylindrical faces/edges for a concentric mate
    ' Replace with actual selection logic for your components
    ' Example: SelectByID2("CylinderFace1@Part1-1@Assembly1", "FACE", ...)
    '          SelectByID2("CylinderFace2@Part2-1@Assembly1", "FACE", ...)
    
    ' For demonstration, assume two cylindrical faces are selected
    ' You would typically select them using swModel.Extension.SelectByID2
    
    If swModel.SelectionManager.GetSelectedObjectCount2(1) = 2 Then
        ' Add a concentric mate
        ' AddMate(Type, Align, LockRotation, Name)
        ' Type: swMateType_e (e.g., swMateType_Concentric)
        ' Align: swMateAlign_e (e.g., swMateAlign_Aligned)
        ' LockRotation: True to lock rotation for concentric mates
        ' Name: Name of the mate
        Set swMate = swAssembly.AddMate(swMateType_Concentric, swMateAlign_Aligned, False, "MyConcentricMate")
        
        If Not swMate Is Nothing Then
            MsgBox "Concentric mate added."
        Else
            MsgBox "Failed to add concentric mate. Ensure two cylindrical faces/edges are selected."
        End If
    Else
        MsgBox "Please select exactly two cylindrical faces or edges to add a concentric mate."
    End If
End Sub



	swAssembly.AddMate: Creates a new mate. You need to select the entities to be mated before calling this method.





6.5. Working with Configurations


Sub ActivateConfiguration()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    ' Activate a specific configuration
    ' ActivateConfiguration(ConfigurationName, Update)
    ' Update: True to update the model after activation
    bRet = swModel.ShowConfiguration2("Configuration_A")
    
    If bRet Then
        MsgBox "Configuration 'Configuration_A' activated."
    Else
        MsgBox "Failed to activate configuration 'Configuration_A'."
    End If
End Sub



	swModel.ShowConfiguration2: Activates the specified configuration.




Sub AddNewConfiguration()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swConfigMgr As SldWorks.ConfigurationManager
    Dim swConfig As SldWorks.Configuration
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swConfigMgr = swModel.ConfigurationManager
    
    ' Add a new configuration
    ' AddConfiguration(Name, Description, Comment, Options, ParentName, DisplayStateName, SuppressFeatures, SuppressMates, SuppressComponents)
    Set swConfig = swConfigMgr.AddConfiguration("New_Config", "New configuration created by macro", "", _
                                               swConfigurationOptions_e.swConfigurationOption_SuppressNewFeatures, _
                                               "Default", "", False, False, False)
    
    If Not swConfig Is Nothing Then
        MsgBox "New configuration '" & swConfig.Name & "' added."
    Else
        MsgBox "Failed to add new configuration."
    End If
End Sub



	swConfigMgr.AddConfiguration: Adds a new configuration with various options for suppressing features, mates, and components.





6.6. Managing Custom Properties


Sub ReadCustomProperty()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swCustPropMgr As SldWorks.CustomPropertyManager
    Dim sPropValue As String
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swCustPropMgr = swModel.Extension.CustomPropertyManager("") ' "" for document-level custom properties
    
    ' Get the value of a custom property
    bRet = swCustPropMgr.Get("Material", sPropValue)
    
    If bRet Then
        MsgBox "Material custom property value: " & sPropValue
    Else
        MsgBox "Custom property 'Material' not found."
    End If
End Sub



	swModel.Extension.CustomPropertyManager(""): Gets the custom property manager for the document. An empty string "" indicates document-level properties. You can specify a configuration name to get configuration-specific properties.

	swCustPropMgr.Get: Retrieves the value of a custom property.




Sub AddOrModifyCustomProperty()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swCustPropMgr As SldWorks.CustomPropertyManager
    Dim lRet As Long
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        MsgBox "No active document."
        Exit Sub
    End If
    
    Set swCustPropMgr = swModel.Extension.CustomPropertyManager("")
    
    ' Add or set a custom property
    ' Add3(Name, Type, Value, ResolvedValue)
    ' Type: swCustomInfoType_e (e.g., swCustomInfoText)
    ' Value: The value to set
    ' ResolvedValue: Not used for setting, but for getting resolved values
    lRet = swCustPropMgr.Add3("PartNumber", swCustomInfoText, "PN-12345", "")
    
    If lRet = swCustomInfoAddResult_e.swCustomInfoAddResult_Success Then
        MsgBox "Custom property 'PartNumber' added/modified successfully."
    Else
        MsgBox "Failed to add/modify custom property 'PartNumber'. Error code: " & lRet
    End If
End Sub



	swCustPropMgr.Add3: Adds a new custom property or modifies an existing one. You specify the property name, type, and value.






Chapter 7: Drawing Automation



7.1. Creating a New Drawing


Sub CreateNewDrawing()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim sTemplatePath As String
    Dim nErrors As Long
    Dim nWarnings As Long
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running.", vbCritical
        Exit Sub
    End If
    
    ' Get the default drawing template path
    ' Replace "a-drawing.drwdot" with your actual template name if different
    sTemplatePath = swApp.GetUserPreferenceStringValue(swUserPreferenceStringValue_e.swFileTemplatesPath) & "\a-drawing.drwdot"
    
    ' Create a new drawing document
    ' NewDocument3(TemplateName, PaperSize, Width, Height, Errors)
    ' PaperSize: swDwgPaperSizes_e (e.g., swDwgPaperSizes_A3)
    ' Width, Height: in meters (only used if PaperSize is swDwgPaperSizes_Custom)
    Set swModel = swApp.NewDocument3(sTemplatePath, swDwgPaperSizes_A3, 0, 0, nErrors)
    
    If Not swModel Is Nothing Then
        MsgBox "New drawing created successfully: " & swModel.GetTitle
    Else
        MsgBox "Failed to create new drawing. Error code: " & nErrors, vbCritical
    End If
End Sub



	swApp.NewDocument3: Used to create a new document. For drawings, you specify the template path and paper size.

	swDwgPaperSizes_A3: An enumeration for standard paper sizes. You can also use swDwgPaperSizes_Custom and provide Width and Height in meters.





7.2. Adding Views


Sub AddStandardViewsToDrawing()
    Dim swApp As SldWorks.SldWorks
    Dim swDraw As SldWorks.DrawingDoc
    Dim swModel As SldWorks.ModelDoc2
    Dim swView As SldWorks.View
    Dim sModelPath As String
    Dim vViews As Variant
    Dim i As Long
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eDrawing Then
        MsgBox "No active drawing document."
        Exit Sub
    End If
    
    Set swDraw = swModel
    
    sModelPath = "C:\SolidWorks_Projects\MyPart.SLDPRT" ' Replace with the path to your model
    
    ' Add standard views (Front, Top, Right, Isometric)
    ' CreateDrawViewFromModelView3(ModelPath, ViewType, X, Y, Scale)
    ' ViewType: swStandardViews_e (e.g., swStandardView_Front)
    ' X, Y: Coordinates for the view center on the drawing sheet (in meters)
    ' Scale: View scale (e.g., 1 for 1:1, 0.5 for 1:2)
    
    Set swView = swDraw.CreateDrawViewFromModelView3(sModelPath, swStandardView_Front, 0.1, 0.2, 1)
    If Not swView Is Nothing Then MsgBox "Front view added."
    
    Set swView = swDraw.CreateDrawViewFromModelView3(sModelPath, swStandardView_Top, 0.1, 0.1, 1)
    If Not swView Is Nothing Then MsgBox "Top view added."
    
    Set swView = swDraw.CreateDrawViewFromModelView3(sModelPath, swStandardView_Right, 0.2, 0.2, 1)
    If Not swView Is Nothing Then MsgBox "Right view added."
    
    Set swView = swDraw.CreateDrawViewFromModelView3(sModelPath, swStandardView_Isometric, 0.3, 0.3, 1)
    If Not swView Is Nothing Then MsgBox "Isometric view added."
    
    swDraw.ForceRebuild True ' Rebuild the drawing to display views
End Sub



	swDraw.CreateDrawViewFromModelView3: Creates a drawing view from a specified model and standard view type.

	swStandardViews_e: Enumeration for standard views like Front, Top, Right, Isometric.

	Coordinates X, Y are in meters relative to the bottom-left corner of the drawing sheet.

	swDraw.ForceRebuild True: Important to call after adding views to ensure they are displayed correctly.





7.3. Adding Dimensions and Annotations


Sub AddDimensionAndNoteToDrawing()
    Dim swApp As SldWorks.SldWorks
    Dim swDraw As SldWorks.DrawingDoc
    Dim swView As SldWorks.View
    Dim swDispDim As SldWorks.DisplayDimension
    Dim swNote As SldWorks.Note
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swDraw = swApp.ActiveDoc
    
    If swDraw Is Nothing Or swDraw.GetType <> swDocumentTypes_e.swDocumentType_eDrawing Then
        MsgBox "No active drawing document."
        Exit Sub
    End If
    
    ' Get the first view on the active sheet (assuming one exists)
    Set swView = swDraw.GetFirstView
    If Not swView Is Nothing Then
        Set swView = swView.GetNextView ' Skip the sheet view
    End If
    
    If swView Is Nothing Then
        MsgBox "No views found on the drawing sheet."
        Exit Sub
    End If
    
    ' Add a linear dimension to the view
    ' Select two points in the view to define the dimension
    ' This requires selecting sketch segments or model edges within the view
    ' For demonstration, let's assume we have two points (x1,y1,z1) and (x2,y2,z2) in model space
    ' and we want to dimension the distance between them.
    ' In a real scenario, you would select entities in the view to dimension.
    
    ' Example: Add a note
    ' InsertNote(Text, X, Y, Z, Angle, FontName, FontHeight, Bold, Italic, Underline, Strikeout, Justification)
    Set swNote = swDraw.InsertNote("This is an automated note.", 0.1, 0.05, 0, 0, "Arial", 0.003, False, False, False, False, swTextJustification_e.swTextJustificationLeft)
    If Not swNote Is Nothing Then MsgBox "Note added."
    
    swDraw.ForceRebuild True
End Sub




7.4. Working with Tables


Sub AddBillOfMaterialsTable()
    Dim swApp As SldWorks.SldWorks
    Dim swDraw As SldWorks.DrawingDoc
    Dim swView As SldWorks.View
    Dim swBomTable As SldWorks.BomTableAnnotation
    Dim sModelPath As String
    
    Set swApp = Application.SldWorks
    Set swDraw = swApp.ActiveDoc
    
    If swDraw Is Nothing Or swDraw.GetType <> swDocumentTypes_e.swDocumentType_eDrawing Then
        MsgBox "No active drawing document."
        Exit Sub
    End If
    
    ' Get the first view on the active sheet (assuming it's a model view)
    Set swView = swDraw.GetFirstView
    If Not swView Is Nothing Then
        Set swView = swView.GetNextView ' Skip the sheet view
    End If
    
    If swView Is Nothing Then
        MsgBox "No model views found on the drawing sheet. Cannot add BOM."
        Exit Sub
    End If
    
    ' Add a Bill of Materials table
    ' InsertBomTable4(View, BomType, Configuration, TableTemplate, TopLevelOnly, ResolvedOnly, X, Y)
    ' BomType: swBomType_e (e.g., swBomType_TopLevelOnly)
    ' Configuration: Name of the configuration to use for the BOM
    ' TableTemplate: Path to a BOM template file (e.g., "C:\ProgramData\SolidWorks\SolidWorks 20xx\templates\bom-standard.sldbomtbt")
    ' X, Y: Coordinates for the top-left corner of the table (in meters)
    Set swBomTable = swDraw.InsertBomTable4(swView, swBomType_TopLevelOnly, "Default", _
                                            "C:\ProgramData\SolidWorks\SolidWorks 2023\templates\bom-standard.sldbomtbt", _
                                            False, False, 0.01, 0.2)
    
    If Not swBomTable Is Nothing Then
        MsgBox "Bill of Materials table added."
    Else
        MsgBox "Failed to add Bill of Materials table. Ensure the model has a BOM and the template path is correct."
    End If
End Sub



	swDraw.InsertBomTable4: Inserts a Bill of Materials table into the drawing. You need to specify the view it’s associated with, the BOM type, configuration, and a template file.

	swBomType_TopLevelOnly: Specifies that only top-level components should be included in the BOM.

	TableTemplate: The path to a SolidWorks BOM template file (.sldbomtbt). You will need to adjust this path to your SolidWorks installation.





Sub AddGeneralTableAndPopulate()
    Dim swApp As SldWorks.SldWorks
    Dim swDraw As SldWorks.DrawingDoc
    Dim swTable As SldWorks.TableAnnotation
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swDraw = swApp.ActiveDoc
    
    If swDraw Is Nothing Or swDraw.GetType <> swDocumentTypes_e.swDocumentType_eDrawing Then
        MsgBox "No active drawing document."
        Exit Sub
    End If
    
    ' Add a general table
    ' InsertTableAnnotation(TableType, X, Y, Columns, Rows, Width, Height)
    ' TableType: swTableAnnotationType_e (e.g., swTableAnnotation_General)
    ' X, Y: Coordinates for the top-left corner of the table (in meters)
    ' Columns, Rows: Number of columns and rows
    ' Width, Height: Not typically used for general tables, set to 0
    Set swTable = swDraw.InsertTableAnnotation(swTableAnnotation_General, 0.01, 0.1, 3, 4, 0, 0)
    
    If Not swTable Is Nothing Then
        ' Populate cells
        bRet = swTable.Text(0, 0) = "Header 1"
        bRet = swTable.Text(0, 1) = "Header 2"
        bRet = swTable.Text(0, 2) = "Header 3"
        
        bRet = swTable.Text(1, 0) = "Data A1"
        bRet = swTable.Text(1, 1) = "Data B1"
        bRet = swTable.Text(1, 2) = "Data C1"
        
        bRet = swTable.Text(2, 0) = "Data A2"
        bRet = swTable.Text(2, 1) = "Data B2"
        bRet = swTable.Text(2, 2) = "Data C2"
        
        MsgBox "General table added and populated."
    Else
        MsgBox "Failed to add general table."
    End If
End Sub



	swDraw.InsertTableAnnotation: Inserts a general table. You specify its type, position, and dimensions.

	swTable.Text(Row, Column): Used to set the text content of a specific cell in the table. Rows and columns are 0-indexed.







Chapter 8: User Interfaces (UserForms in VBA)



8.1. Basics of Creating a UserForm




	Open the VBA Editor: In SolidWorks, go to Tools > Macro > New/Edit.

	Insert a UserForm: In the VBA editor, go to Insert > UserForm.

	Design the UserForm: A new UserForm will appear. You can drag and drop controls from the Toolbox (if not visible, go to View > Toolbox) onto the form. You can resize the form and controls, and set their properties (e.g., Caption, Name, Font) in the Properties Window.






	Insert a UserForm (e.g., UserForm1).

	From the Toolbox, drag a CommandButton onto the form. Change its Caption property to “Click Me”. Change its Name property to cmdClickMe.

	From the Toolbox, drag a Label onto the form. Change its Caption property to “Hello World!”. Change its Name property to lblMessage.





	Double-click the cmdClickMe button on the UserForm. This will open the code window for UserForm1 and create a Private Sub cmdClickMe_Click() event handler.

	Add the following code inside the event handler:



Private Sub cmdClickMe_Click()
    lblMessage.Caption = "Button was clicked!"
    MsgBox "You clicked the button!"
End Sub


Sub ShowMyUserForm()
    UserForm1.Show
End Sub




8.2. Example: Simple Data Entry Form



	Insert a new UserForm (e.g., frmPartData).

	Add two Label controls with Caption “Part Name:” and “Material:”.

	Add two TextBox controls next to the labels. Name them txtPartName and txtMaterial.

	Add a CommandButton with Caption “OK” and Name cmdOK.

	Add another CommandButton with Caption “Cancel” and Name cmdCancel.




' In frmPartData code module
Private Sub cmdOK_Click()
    Me.Hide ' Hide the form, but don't unload it yet
End Sub

Private Sub cmdCancel_Click()
    ' Clear textboxes and then hide/unload
    txtPartName.Text = ""
    txtMaterial.Text = ""
    Me.Hide
End Sub


Sub GetPartDataFromUserForm()
    Dim sPartName As String
    Dim sMaterial As String
    
    Load frmPartData ' Load the form into memory
    frmPartData.Show ' Display the form
    
    ' After the form is hidden (e.g., by clicking OK or Cancel)
    sPartName = frmPartData.txtPartName.Text
    sMaterial = frmPartData.txtMaterial.Text
    
    Unload frmPartData ' Unload the form from memory
    
    If sPartName <> "" Then
        MsgBox "Part Name: " & sPartName & vbCrLf & "Material: " & sMaterial
        ' Here you would use swApp.NewDocument3 and set custom properties
    Else
        MsgBox "Operation canceled by user."
    End If
End Sub



	Me.Hide: Hides the UserForm but keeps it loaded in memory, allowing you to access the values of its controls.

	Load frmPartData: Loads the UserForm into memory without displaying it. This is useful if you need to set initial values for controls before showing the form.

	Unload frmPartData: Removes the UserForm from memory. It’s good practice to unload forms when you are done with them to free up resources.

	vbCrLf: A VBA constant for a new line character, used to format the message box output.





8.3. Event Handling and Input Validation





	Add a Label “Quantity:” and a TextBox txtQuantity to frmPartData.

	Add the following code to the cmdOK_Click event handler:



' In frmPartData code module
Private Sub cmdOK_Click()
    If Not IsNumeric(txtQuantity.Text) Then
        MsgBox "Please enter a valid number for Quantity.", vbExclamation
        txtQuantity.SetFocus ' Set focus back to the textbox
        Exit Sub ' Exit the event handler, do not hide the form
    End If
    Me.Hide
End Sub



	IsNumeric(txtQuantity.Text): A VBA function that returns True if the expression can be evaluated as a number, False otherwise.

	vbExclamation: Displays an exclamation mark icon in the message box.

	txtQuantity.SetFocus: Moves the cursor to the txtQuantity textbox, making it easier for the user to correct the input.

	Exit Sub: Exits the current subroutine. If validation fails, we exit the cmdOK_Click event handler without hiding the form, allowing the user to correct the input.







Chapter 9: Working with Geometry and Mathematical Transformations



9.1. Geometric Objects




	MathPoint: Represents a point in 3D space.

	MathVector: Represents a vector in 3D space.

	MathTransform: Represents a transformation matrix (translation, rotation, scaling).

	Curve: A generic interface for various curve types (lines, circles, arcs, splines).

	Surface: A generic interface for various surface types (planes, cylinders, cones, spheres).




Sub CreateAndManipulateMathObjects()
    Dim swApp As SldWorks.SldWorks
    Dim swMathUtil As SldWorks.MathUtility
    Dim swPoint1 As SldWorks.MathPoint
    Dim swPoint2 As SldWorks.MathPoint
    Dim swVector1 As SldWorks.MathVector
    Dim swVector2 As SldWorks.MathVector
    Dim vArray As Variant
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running.", vbCritical
        Exit Sub
    End If
    
    Set swMathUtil = swApp.GetMathUtility
    
    If swMathUtil Is Nothing Then
        MsgBox "Failed to get MathUtility.", vbCritical
        Exit Sub
    End If
    
    ' Create MathPoint objects
    vArray = Array(0#, 0#, 0#) ' X, Y, Z coordinates
    Set swPoint1 = swMathUtil.CreatePoint(vArray)
    MsgBox "Point 1: (" & swPoint1.ArrayData(0) & ", " & swPoint1.ArrayData(1) & ", " & swPoint1.ArrayData(2) & ")"
    
    vArray = Array(0.1, 0.2, 0.3)
    Set swPoint2 = swMathUtil.CreatePoint(vArray)
    MsgBox "Point 2: (" & swPoint2.ArrayData(0) & ", " & swPoint2.ArrayData(1) & ", " & swPoint2.ArrayData(2) & ")"
    
    ' Create MathVector objects
    vArray = Array(1#, 0#, 0#) ' X, Y, Z components
    Set swVector1 = swMathUtil.CreateVector(vArray)
    MsgBox "Vector 1: (" & swVector1.ArrayData(0) & ", " & swVector1.ArrayData(1) & ", " & swVector1.ArrayData(2) & ")"
    
    vArray = Array(0#, 1#, 0#)
    Set swVector2 = swMathUtil.CreateVector(vArray)
    MsgBox "Vector 2: (" & swVector2.ArrayData(0) & ", " & swVector2.ArrayData(1) & ", " & swVector2.ArrayData(2) & ")"
    
    ' Perform vector operations
    Dim swCrossProd As SldWorks.MathVector
    Set swCrossProd = swVector1.Cross(swVector2) ' Cross product
    MsgBox "Cross Product (Vector1 x Vector2): (" & swCrossProd.ArrayData(0) & ", " & swCrossProd.ArrayData(1) & ", " & swCrossProd.ArrayData(2) & ")"
    
    Dim dDotProd As Double
    dDotProd = swVector1.Dot(swVector2) ' Dot product
    MsgBox "Dot Product (Vector1 . Vector2): " & dDotProd
    
    Dim dDistance As Double
    dDistance = swPoint1.Distance(swPoint2) ' Distance between points
    MsgBox "Distance between Point1 and Point2: " & dDistance
End Sub



	swApp.GetMathUtility: Returns the MathUtility object, which is essential for creating and manipulating geometric objects.

	swMathUtil.CreatePoint(vArray): Creates a MathPoint from a 3-element array of doubles (X, Y, Z).

	swMathUtil.CreateVector(vArray): Creates a MathVector from a 3-element array of doubles (X, Y, Z components).

	swPoint.ArrayData and swVector.ArrayData: Properties that return the coordinates/components as a variant array.

	Cross, Dot, Distance: Methods for performing common vector and point operations.





9.2. Mathematical Transformations



Sub CreateAndApplyTransform()
    Dim swApp As SldWorks.SldWorks
    Dim swMathUtil As SldWorks.MathUtility
    Dim swTransform As SldWorks.MathTransform
    Dim swPoint As SldWorks.MathPoint
    Dim swTransformedPoint As SldWorks.MathPoint
    Dim vArray As Variant
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running.", vbCritical
        Exit Sub
    End If
    
    Set swMathUtil = swApp.GetMathUtility
    
    If swMathUtil Is Nothing Then
        MsgBox "Failed to get MathUtility.", vbCritical
        Exit Sub
    End If
    
    ' Create a point at (0,0,0)
    vArray = Array(0#, 0#, 0#)
    Set swPoint = swMathUtil.CreatePoint(vArray)
    MsgBox "Original Point: (" & swPoint.ArrayData(0) & ", " & swPoint.ArrayData(1) & ", " & swPoint.ArrayData(2) & ")"
    
    ' Create a translation transform (move by 0.1 in X, 0.2 in Y, 0.3 in Z)
    ' CreateTransform(X, Y, Z, XAxisX, XAxisY, XAxisZ, YAxisX, YAxisY, YAxisZ, ZAxisX, ZAxisY, ZAxisZ, Scale)
    ' For simple translation, set rotation components to identity matrix and scale to 1
    Set swTransform = swMathUtil.CreateTransform(0.1, 0.2, 0.3, _
                                                1, 0, 0, _
                                                0, 1, 0, _
                                                0, 0, 1, _
                                                1)
    
    ' Apply the transform to the point
    Set swTransformedPoint = swPoint.Transform(swTransform)
    MsgBox "Transformed Point: (" & swTransformedPoint.ArrayData(0) & ", " & swTransformedPoint.ArrayData(1) & ", " & swTransformedPoint.ArrayData(2) & ")"
    
    ' Create a rotation transform (rotate 90 degrees around Z axis)
    ' CreateTransform(X, Y, Z, XAxisX, XAxisY, XAxisZ, YAxisX, YAxisY, YAxisZ, ZAxisX, ZAxisY, ZAxisZ, Scale)
    ' Rotation matrix for 90 deg around Z: [[0, -1, 0], [1, 0, 0], [0, 0, 1]]
    Set swTransform = swMathUtil.CreateTransform(0, 0, 0, _
                                                0, 1, 0, _
                                                -1, 0, 0, _
                                                0, 0, 1, _
                                                1)
    
    Set swTransformedPoint = swPoint.Transform(swTransform)
    MsgBox "Rotated Point (90 deg Z): (" & swTransformedPoint.ArrayData(0) & ", " & swTransformedPoint.ArrayData(1) & ", " & swTransformedPoint.ArrayData(2) & ")"
End Sub



	swMathUtil.CreateTransform: Creates a MathTransform object. This method is complex as it requires 13 parameters: X, Y, Z for translation, 9 values for the 3x3 rotation matrix (representing the new X, Y, Z axes of the transformed coordinate system), and a scale factor.

	For a pure translation, the rotation matrix components should form an identity matrix (1,0,0, 0,1,0, 0,0,1).

	For a pure rotation, the translation components should be 0,0,0.




	swPoint.Transform(swTransform): Applies the transformation to the MathPoint object, returning a new transformed MathPoint.





9.3. Applying Transformations to SolidWorks Objects




Sub MoveComponentWithTransform()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim swComp As SldWorks.Component2
    Dim swMathUtil As SldWorks.MathUtility
    Dim swTransform As SldWorks.MathTransform
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document."
        Exit Sub
    End If
    
    Set swAssembly = swModel
    Set swMathUtil = swApp.GetMathUtility
    
    If swMathUtil Is Nothing Then
        MsgBox "Failed to get MathUtility.", vbCritical
        Exit Sub
    End If
    
    ' Select the component to move (replace with actual component selection logic)
    ' Example: SelectByID2("Part1-1@Assembly1", "COMPONENT", 0, 0, 0, False, 0, Nothing, 0)
    bRet = swModel.Extension.SelectByID2("MyPart-1@Assembly1", "COMPONENT", 0, 0, 0, False, 0, Nothing, 0)
    
    If bRet Then
        Set swComp = swModel.SelectionManager.GetSelectedObject6(1, -1)
        
        If Not swComp Is Nothing Then
            ' Create a translation transform (move by 0.1m in X, 0.05m in Y)
            Set swTransform = swMathUtil.CreateTransform(0.1, 0.05, 0, _
                                                        1, 0, 0, _
                                                        0, 1, 0, _
                                                        0, 0, 1, _
                                                        1)
            
            ' Apply the transform to the component
            swComp.Transform2 swTransform
            swModel.EditRebuild3
            MsgBox "Component moved using MathTransform."
        Else
            MsgBox "Selected object is not a component."
        End If
    Else
        MsgBox "Component not found or not selected."
    End If
End Sub



	swComp.Transform2 swTransform: This method applies the MathTransform to the component, effectively moving and/or rotating it within the assembly.







Chapter 10: Integration with External Applications



10.1. Interacting with Microsoft Excel




Sub ReadFromExcelAndModifyPart()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swPart As SldWorks.PartDoc
    Dim excelApp As Object
    Dim excelWorkbook As Object
    Dim excelSheet As Object
    Dim dLength As Double
    Dim dWidth As Double
    Dim dHeight As Double
    Dim bRet As Boolean
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_ePart Then
        MsgBox "No active part document."
        Exit Sub
    End If
    
    Set swPart = swModel
    
    On Error GoTo ErrorHandler
    
    Set excelApp = CreateObject("Excel.Application")
    excelApp.Visible = True ' Set to False for silent operation
    
    Set excelWorkbook = excelApp.Workbooks.Open("C:\SolidWorks_Projects\PartData.xlsx") ' Replace with your Excel file path
    Set excelSheet = excelWorkbook.Sheets("Dimensions")
    
    dLength = excelSheet.Cells(1, 1).Value / 1000 ' Convert mm to meters if Excel is in mm
    dWidth = excelSheet.Cells(1, 2).Value / 1000
    dHeight = excelSheet.Cells(1, 3).Value / 1000
    
    ' Assuming your part has global variables or dimensions linked to these names
    ' For example, if you have dimensions named "D1@Sketch1", "D2@Sketch1", "D3@Extrude1"
    ' You would need to get the dimension objects and set their values
    
    ' Example: Modify a dimension named "Length@Part1"
    bRet = swModel.Extension.SelectByID2("Length@Part1", "DIMENSION", 0, 0, 0, False, 0, Nothing, 0)
    If bRet Then
        Dim swDim As SldWorks.Dimension
        Set swDim = swModel.SelectionManager.GetSelectedObject6(1, -1).GetDimension
        If Not swDim Is Nothing Then
            swDim.SetSystemValue2 dLength, swInches ' Use swInches for meters
        End If
    End If
    swModel.ClearSelection2 True
    
    ' Rebuild the model to apply changes
    swModel.EditRebuild3
    MsgBox "Part dimensions updated from Excel."
    
ExitHandler:
    On Error Resume Next
    If Not excelWorkbook Is Nothing Then
        excelWorkbook.Close SaveChanges:=False
    End If
    If Not excelApp Is Nothing Then
        excelApp.Quit
    End If
    Set excelSheet = Nothing
    Set excelWorkbook = Nothing
    Set excelApp = Nothing
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description, vbCritical
    Resume ExitHandler
End Sub



	CreateObject("Excel.Application"): Creates a new instance of the Excel application. GetObject can be used to connect to an already running instance.

	excelApp.Workbooks.Open: Opens an Excel workbook.

	excelWorkbook.Sheets("Dimensions"): Accesses a specific sheet by name.

	excelSheet.Cells(Row, Column).Value: Reads the value from a specific cell.

	Important: Remember to convert units if your Excel data is in millimeters and SolidWorks API expects meters (divide by 1000).

	Error handling (On Error GoTo ErrorHandler) and proper object cleanup (Set ... = Nothing) are crucial when working with external applications.





10.2. Working with Text Files




Sub ReadPartNumbersFromTextFile()
    Dim sFilePath As String
    Dim iFileNum As Integer
    Dim sLine As String
    Dim sPartNumber As String
    
    sFilePath = "C:\SolidWorks_Projects\PartNumbers.txt" ' Replace with your text file path
    iFileNum = FreeFile ' Get a free file number
    
    On Error GoTo ErrorHandler
    
    Open sFilePath For Input As #iFileNum ' Open the file for reading
    
    Do While Not EOF(iFileNum) ' Loop until end of file
        Line Input #iFileNum, sLine ' Read a line from the file
        sPartNumber = Trim(sLine) ' Remove leading/trailing spaces
        
        If sPartNumber <> "" Then
            MsgBox "Read Part Number: " & sPartNumber
            ' Here you could use the part number, e.g., to open a SolidWorks part
            ' swApp.OpenDoc6 sPartNumber & ".SLDPRT", ...
        End If
    Loop
    
ExitHandler:
    On Error Resume Next
    Close #iFileNum ' Close the file
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description, vbCritical
    Resume ExitHandler
End Sub



	FreeFile: Returns the next available file number for use with Open.

	Open sFilePath For Input As #iFileNum: Opens the specified file for reading.

	EOF(iFileNum): Returns True when the end of the file is reached.

	Line Input #iFileNum, sLine: Reads an entire line from the file into the sLine variable.

	Close #iFileNum: Closes the file. Always close files after you are done with them.




Sub WritePartListToTextFile()
    Dim sFilePath As String
    Dim iFileNum As Integer
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim vComponents As Variant
    Dim swComp As SldWorks.Component2
    Dim i As Long
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document."
        Exit Sub
    End If
    
    Set swAssembly = swModel
    
    sFilePath = "C:\SolidWorks_Projects\AssemblyComponents.txt" ' Replace with your desired output file path
    iFileNum = FreeFile
    
    On Error GoTo ErrorHandler
    
    Open sFilePath For Output As #iFileNum ' Open the file for writing (creates or overwrites)
    
    Print #iFileNum, "Component Name,Quantity,Path"
    
    vComponents = swAssembly.GetComponents(False) ' Get all components (False for top-level only)
    
    If Not IsEmpty(vComponents) Then
        For i = LBound(vComponents) To UBound(vComponents)
            Set swComp = vComponents(i)
            Print #iFileNum, swComp.Name2 & ",1,"
        Next i
    End If
    
ExitHandler:
    On Error Resume Next
    Close #iFileNum
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description, vbCritical
    Resume ExitHandler
End Sub



	Open sFilePath For Output As #iFileNum: Opens the file for writing. If the file exists, its content will be overwritten. Use For Append to add to the end of an existing file.

	Print #iFileNum, ...: Writes data to the file. You can use commas to separate values for CSV format.





10.3. Interacting with Databases




Sub ReadFromAccessDatabase()
    Dim conn As Object ' ADODB.Connection
    Dim rs As Object   ' ADODB.Recordset
    Dim sConnString As String
    Dim sSQL As String
    
    On Error GoTo ErrorHandler
    
    Set conn = CreateObject("ADODB.Connection")
    Set rs = CreateObject("ADODB.Recordset")
    
    sConnString = "Provider=Microsoft.ACE.OLEDB.12.0;Data Source=C:\SolidWorks_Projects\MyDatabase.accdb;Persist Security Info=False;"
    conn.Open sConnString
    
    sSQL = "SELECT PartNumber, Description FROM Parts"
    rs.Open sSQL, conn
    
    If Not rs.EOF Then
        Do While Not rs.EOF
            MsgBox "Part Number: " & rs.Fields("PartNumber").Value & vbCrLf & _
                   "Description: " & rs.Fields("Description").Value
            rs.MoveNext
        Loop
    Else
        MsgBox "No records found in the Parts table."
    End If
    
ExitHandler:
    On Error Resume Next
    If Not rs Is Nothing Then
        If rs.State = 1 Then rs.Close ' adStateOpen = 1
        Set rs = Nothing
    End If
    If Not conn Is Nothing Then
        If conn.State = 1 Then conn.Close ' adStateOpen = 1
        Set conn = Nothing
    End If
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description, vbCritical
    Resume ExitHandler
End Sub



	References: To use ADO with early binding (recommended for IntelliSense), you need to add a reference to “Microsoft ActiveX Data Objects x.x Library” in your VBA project (Tools > References…). Otherwise, use Object as the type and CreateObject for late binding.

	CreateObject("ADODB.Connection"): Creates a connection object.

	sConnString: The connection string specifies the database provider and data source. For Access, Microsoft.ACE.OLEDB.12.0 is common for .accdb files.

	conn.Open sConnString: Opens the database connection.

	CreateObject("ADODB.Recordset"): Creates a recordset object to hold query results.

	rs.Open sSQL, conn: Executes an SQL query and populates the recordset.

	rs.EOF: Checks for the end of the recordset.

	rs.Fields("FieldName").Value: Accesses data from a specific field in the current record.

	rs.MoveNext: Moves to the next record.





Sub WriteToAccessDatabase()
    Dim conn As Object ' ADODB.Connection
    Dim sConnString As String
    Dim sSQL As String
    
    On Error GoTo ErrorHandler
    
    Set conn = CreateObject("ADODB.Connection")
    
    sConnString = "Provider=Microsoft.ACE.OLEDB.12.0;Data Source=C:\SolidWorks_Projects\MyDatabase.accdb;Persist Security Info=False;"
    conn.Open sConnString
    
    ' Example: Insert a new part
    sSQL = "INSERT INTO Parts (PartNumber, Description) VALUES ('PN-001', 'New Part from Macro')"
    conn.Execute sSQL
    MsgBox "New part inserted."
    
    ' Example: Update an existing part
    sSQL = "UPDATE Parts SET Description = 'Updated Description' WHERE PartNumber = 'PN-001'"
    conn.Execute sSQL
    MsgBox "Part updated."
    
ExitHandler:
    On Error Resume Next
    If Not conn Is Nothing Then
        If conn.State = 1 Then conn.Close
        Set conn = Nothing
    End If
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description, vbCritical
    Resume ExitHandler
End Sub





Chapter 11: Advanced Topics and Best Practices



11.1. Error Handling



Sub ExampleErrorHandling()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    
    On Error GoTo ErrorHandler
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        Err.Raise vbObjectError + 1000, "ExampleErrorHandling", "SolidWorks application not found."
    End If
    
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Then
        Err.Raise vbObjectError + 1001, "ExampleErrorHandling", "No active SolidWorks document."
    End If
    
    MsgBox "Active document: " & swModel.GetTitle
    
Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description & " (Error Code: " & Err.Number & ")", vbCritical
    Resume Next ' Continue execution at the line immediately following the line that caused the error
    ' Or Resume 0 ' Resume at the line that caused the error (use with caution, can lead to infinite loops)
    ' Or Exit Sub ' Exit the subroutine
End Sub



	On Error GoTo ErrorHandler: When an error occurs, execution jumps to the line labeled ErrorHandler.

	Err.Raise: Allows you to raise custom errors, providing a specific error number, source, and description.

	Err.Description, Err.Number: Properties of the Err object that provide information about the last error.

	Resume Next: Continues execution at the statement immediately following the one that caused the error. Useful for handling non-critical errors.

	Exit Sub: Exits the current subroutine. Often used after handling a critical error.





Sub InlineErrorHandling()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    
    On Error Resume Next ' Enable inline error handling
    Set swApp = GetObject("SldWorks.Application") ' Attempt to get running instance
    If Err.Number <> 0 Then ' Check if an error occurred
        MsgBox "SolidWorks is not running. Starting new instance..."
        Set swApp = CreateObject("SldWorks.Application")
        swApp.Visible = True
        Err.Clear ' Clear the error after handling
    End If
    On Error GoTo 0 ' Disable inline error handling and revert to default
    
    If swApp Is Nothing Then
        MsgBox "Could not start SolidWorks.", vbCritical
        Exit Sub
    End If
    
    Set swModel = swApp.ActiveDoc
    If swModel Is Nothing Then
        MsgBox "No active document."
    Else
        MsgBox "Active document: " & swModel.GetTitle
    End If
End Sub



	Be Specific: Handle specific errors when possible, rather than a generic On Error GoTo for the entire macro.

	Inform the User: Provide clear, user-friendly messages about what went wrong.

	Log Errors: For complex macros, consider writing error details to a log file for debugging.

	Clean Up: Ensure that objects are properly released and files are closed even if an error occurs.





11.2. Performance Optimization




	
Sub OptimizePerformance()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2

    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc

    If swModel Is Nothing Then Exit Sub

    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swSketchAddDisplayRelations, False
    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swSketchAddInferenceRelations, False
    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swDisplayGrid, False

    swModel.SetDisplayValidation False ' Disable display updates
    swModel.SetEnableContourSelection False ' Disable contour selection

    swApp.SetStatusBarText "Processing... Please wait."

    ' *** Your API operations here ***
    ' Example: Add many features or modify many dimensions

    swModel.SetDisplayValidation True ' Re-enable display updates
    swModel.SetEnableContourSelection True ' Re-enable contour selection
    swModel.GraphicsRedraw2 ' Force a redraw

    swApp.SetStatusBarText "Done."

    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swSketchAddDisplayRelations, True
    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swSketchAddInferenceRelations, True
    swApp.SetUserPreferenceToggle swUserPreferenceToggle_e.swDisplayGrid, True
End Sub


	swModel.SetDisplayValidation False: Prevents SolidWorks from updating the graphics display after each operation.

	swModel.GraphicsRedraw2: Forces a redraw of the graphics area.

	swApp.SetStatusBarText: Provides feedback to the user during long operations.




	

	

	

	





11.3. Debugging Macros




	Breakpoints: Click in the gray margin next to a line of code to set a breakpoint. Execution will pause at this line, allowing you to inspect variables.

	Step Into (F8): Executes code one line at a time, stepping into subroutines/functions.

	Step Over (Shift+F8): Executes code one line at a time, but executes subroutines/functions as a single step.

	Locals Window: Displays the values of all variables in the current scope.

	Immediate Window (Ctrl+G): Allows you to execute single lines of code, print variable values (Debug.Print), or change variable values during a break.

	Watch Window: Allows you to monitor specific variables or expressions.





	Use Debug.Print: Sprinkle Debug.Print statements throughout your code to output variable values and track execution flow.

	Isolate the Problem: If an error occurs, try to narrow down the problematic section of code. Comment out sections until the error disappears, then uncomment them one by one.

	Check API Return Values: Always check the return values of API methods (e.g., If Not swModel Is Nothing Then, If bRet Then) to ensure operations were successful.

	Consult the API Help: The SolidWorks API Help (accessible from the VBA editor via F1 when an API object/method is selected) is an invaluable resource for understanding parameters, return values, and error codes.





11.4. Using Events




	

	
' In Class Module: clsEventHandlers
Public WithEvents swApp As SldWorks.SldWorks

Private Sub Class_Initialize()
    Set swApp = Application.SldWorks
End Sub

Private Sub swApp_FileOpenPostNotify(FileName As String)
    MsgBox "Document opened: " & FileName
End Sub

Private Sub swApp_ActiveModelDocChange()
    Dim swModel As SldWorks.ModelDoc2
    Set swModel = swApp.ActiveDoc
    If Not swModel Is Nothing Then
        MsgBox "Active document changed to: " & swModel.GetTitle
    Else
        MsgBox "No active document."
    End If
End Sub


	
' In a Standard Module (e.g., Module1)
Dim g_clsEvents As New clsEventHandlers ' Global variable to keep the class alive

Sub StartEventMonitoring()
    ' The Class_Initialize event will fire automatically when g_clsEvents is created
    MsgBox "SolidWorks event monitoring started."
End Sub

Sub StopEventMonitoring()
    Set g_clsEvents = Nothing ' Release the object, stopping event monitoring
    MsgBox "SolidWorks event monitoring stopped."
End Sub






	WithEvents: This keyword enables the object to raise events that can be handled by your code.

	Class_Initialize: An event that fires when an instance of the class is created.

	swApp_FileOpenPostNotify, swApp_ActiveModelDocChange: Examples of SolidWorks application events. The VBA editor will list available events for an object declared WithEvents in the dropdowns at the top of the code window.

	Global Variable: The class instance (g_clsEvents) must be declared as a global variable (or at least module-level) to persist throughout the SolidWorks session. If it’s declared locally within a Sub, it will go out of scope and stop monitoring events once the Sub finishes.







Chapter 12: Practical Examples and Case Studies



12.1. Example 1: Automatic Assembly Creation from a Part List



Sub CreateAssemblyFromExcelList()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim excelApp As Object
    Dim excelWorkbook As Object
    Dim excelSheet As Object
    Dim iRow As Long
    Dim sPartNumber As String
    Dim lQuantity As Long
    Dim sConfig As String
    Dim sPartPath As String
    Dim swComp As SldWorks.Component2
    Dim nErrors As Long
    Dim nWarnings As Long
    
    Set swApp = Application.SldWorks
    
    If swApp Is Nothing Then
        MsgBox "SolidWorks is not running.", vbCritical
        Exit Sub
    End If
    
    On Error GoTo ErrorHandler
    
    Set excelApp = CreateObject("Excel.Application")
    excelApp.Visible = False
    
    Set excelWorkbook = excelApp.Workbooks.Open("C:\SolidWorks_Projects\AssemblyList.xlsx")
    Set excelSheet = excelWorkbook.Sheets("Components")
    
    Set swModel = swApp.NewDocument3("C:\ProgramData\SolidWorks\SolidWorks 2023\templates\assembly.asmdot", 0, 0, nErrors)
    If swModel Is Nothing Then
        MsgBox "Failed to create new assembly document.", vbCritical
        GoTo ExitHandler
    End If
    Set swAssembly = swModel
    
    iRow = 2 ' Start from row 2, assuming row 1 is headers
    Do While excelSheet.Cells(iRow, 1).Value <> ""
        sPartNumber = excelSheet.Cells(iRow, 1).Value
        lQuantity = excelSheet.Cells(iRow, 2).Value
        sConfig = excelSheet.Cells(iRow, 3).Value
        
        sPartPath = "C:\SolidWorks_Projects\Parts\" & sPartNumber & ".SLDPRT" ' Adjust part directory
        
        If Dir(sPartPath) <> "" Then ' Check if part file exists
            For l = 1 To lQuantity
                Set swComp = swAssembly.AddComponent(sPartPath, sConfig, 0, 0, 0)
                If Not swComp Is Nothing Then
                    Debug.Print "Added component: " & swComp.Name2
                Else
                    Debug.Print "Failed to add component: " & sPartNumber
                End If
            Next l
        Else
            MsgBox "Part file not found: " & sPartPath, vbExclamation
        End If
        
        iRow = iRow + 1
    Loop
    
    swModel.EditRebuild3
    MsgBox "Assembly created successfully from Excel list."
    
ExitHandler:
    On Error Resume Next
    If Not excelWorkbook Is Nothing Then
        excelWorkbook.Close SaveChanges:=False
    End If
    If Not excelApp Is Nothing Then
        excelApp.Quit
    End If
    Set excelSheet = Nothing
    Set excelWorkbook = Nothing
    Set excelApp = Nothing
    Set swComp = Nothing
    Set swAssembly = Nothing
    Set swModel = Nothing
    Set swApp = Nothing
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description & " (Error Code: " & Err.Number & ")", vbCritical
    Resume ExitHandler
End Sub




12.2. Example 2: Generating a Report on Part Properties in an Assembly


Sub GenerateAssemblyPropertyReport()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swAssembly As SldWorks.AssemblyDoc
    Dim vComponents As Variant
    Dim swComp As SldWorks.Component2
    Dim swCompModel As SldWorks.ModelDoc2
    Dim swCustPropMgr As SldWorks.CustomPropertyManager
    Dim sPropValue As String
    Dim sReportLine As String
    Dim sReportFilePath As String
    Dim iFileNum As Integer
    Dim i As Long
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eAssembly Then
        MsgBox "No active assembly document.", vbCritical
        Exit Sub
    End If
    
    Set swAssembly = swModel
    
    sReportFilePath = "C:\SolidWorks_Projects\AssemblyReport.csv"
    iFileNum = FreeFile
    
    On Error GoTo ErrorHandler
    
    Open sReportFilePath For Output As #iFileNum
    Print #iFileNum, "Component Name,Part Number,Material,Weight"
    
    vComponents = swAssembly.GetComponents(True) ' True for all components, including sub-assemblies
    
    If Not IsEmpty(vComponents) Then
        For i = LBound(vComponents) To UBound(vComponents)
            Set swComp = vComponents(i)
            Set swCompModel = swComp.GetModelDoc2
            
            If Not swCompModel Is Nothing Then
                Set swCustPropMgr = swCompModel.Extension.CustomPropertyManager("")
                
                sReportLine = swComp.Name2 & ","
                
                ' Get Part Number
                If swCustPropMgr.Get("PartNumber", sPropValue) Then
                    sReportLine = sReportLine & sPropValue & ","
                Else
                    sReportLine = sReportLine & ","
                End If
                
                ' Get Material
                If swCustPropMgr.Get("Material", sPropValue) Then
                    sReportLine = sReportLine & sPropValue & ","
                Else
                    sReportLine = sReportLine & ","
                End If
                
                ' Get Weight (assuming it's a custom property)
                If swCustPropMgr.Get("Weight", sPropValue) Then
                    sReportLine = sReportLine & sPropValue
                Else
                    sReportLine = sReportLine & ""
                End If
                
                Print #iFileNum, sReportLine
            End If
        Next i
    End If
    
    MsgBox "Assembly report generated at: " & sReportFilePath
    
ExitHandler:
    On Error Resume Next
    Close #iFileNum
    Set swCustPropMgr = Nothing
    Set swCompModel = Nothing
    Set swComp = Nothing
    Set swAssembly = Nothing
    Set swModel = Nothing
    Set swApp = Nothing
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description & " (Error Code: " & Err.Number & ")", vbCritical
    Resume ExitHandler
End Sub




12.3. Example 3: Automatic PDF Drawing Creation for All Configurations


Sub ExportDrawingPDFsForAllConfigurations()
    Dim swApp As SldWorks.SldWorks
    Dim swModel As SldWorks.ModelDoc2
    Dim swDraw As SldWorks.DrawingDoc
    Dim vConfigNames As Variant
    Dim sConfigName As String
    Dim sPDFPath As String
    Dim lErrors As Long
    Dim lWarnings As Long
    Dim bRet As Boolean
    Dim i As Long
    
    Set swApp = Application.SldWorks
    Set swModel = swApp.ActiveDoc
    
    If swModel Is Nothing Or swModel.GetType <> swDocumentTypes_e.swDocumentType_eDrawing Then
        MsgBox "No active drawing document.", vbCritical
        Exit Sub
    End If
    
    Set swDraw = swModel
    
    On Error GoTo ErrorHandler
    
    ' Get all configuration names from the model referenced by the drawing
    ' Assuming the drawing references a single model
    Dim swRefModel As SldWorks.ModelDoc2
    Set swRefModel = swDraw.GetFirstView.GetReferencedModel
    
    If swRefModel Is Nothing Then
        MsgBox "Drawing does not reference a model.", vbCritical
        GoTo ExitHandler
    End If
    
    vConfigNames = swRefModel.GetConfigurationNames
    
    If IsEmpty(vConfigNames) Then
        MsgBox "No configurations found in the referenced model.", vbInformation
        GoTo ExitHandler
    End If
    
    For i = LBound(vConfigNames) To UBound(vConfigNames)
        sConfigName = vConfigNames(i)
        
        ' Activate the configuration in the referenced model
        bRet = swRefModel.ShowConfiguration2(sConfigName)
        If Not bRet Then
            Debug.Print "Failed to activate configuration: " & sConfigName
            GoTo NextConfig
        End If
        
        ' Rebuild the drawing to update for the new configuration
        swDraw.ForceRebuild True
        
        sPDFPath = "C:\SolidWorks_Projects\PDF_Exports\" & swDraw.GetTitle & "_" & sConfigName & ".pdf"
        
        ' Export as PDF
        ' SaveAs(FileName, Version, Options, Errors, Warnings)
        ' swSaveAsOptions_e.swSaveAsOptions_Silent - suppress dialogs
        ' swSaveAsVersion_e.swSaveAsCurrentVersion - save in current SW version
        bRet = swDraw.SaveAs(sPDFPath, swSaveAsVersion_e.swSaveAsCurrentVersion, _
                             swSaveAsOptions_e.swSaveAsOptions_Silent, lErrors, lWarnings)
        
        If bRet Then
            Debug.Print "Exported PDF for configuration " & sConfigName & ": " & sPDFPath
        Else
            Debug.Print "Failed to export PDF for configuration " & sConfigName & ". Errors: " & lErrors & ", Warnings: " & lWarnings
        End If
NextConfig:
    Next i
    
    MsgBox "PDF export process completed."
    
ExitHandler:
    On Error Resume Next
    Set swRefModel = Nothing
    Set swDraw = Nothing
    Set swModel = Nothing
    Set swApp = Nothing
    Exit Sub
    
ErrorHandler:
    MsgBox "An error occurred: " & Err.Description & " (Error Code: " & Err.Number & ")", vbCritical
    Resume ExitHandler
End Sub







Appendix A: SolidWorks API Object Cheat Sheet











	Object Name
	Description
	Key Properties/Methods
	Notes





	SldWorks.SldWorks
	The main SolidWorks application object.
	ActiveDoc, GetMathUtility, NewDocument3, OpenDoc6, CloseAllDocuments, SetUserPreferenceToggle, SetStatusBarText
	The entry point for almost all API operations.



	ModelDoc2
	Represents any SolidWorks document (part, assembly, drawing).
	GetTitle, GetPathName, EditRebuild3, Extension, SketchManager, SelectionManager, SaveAs4, CloseDoc
	Base class for PartDoc, AssemblyDoc, DrawingDoc.



	PartDoc
	Represents a SolidWorks part document.
	Material, AddFeature (for direct feature creation)
	Inherits from ModelDoc2.



	AssemblyDoc
	Represents a SolidWorks assembly document.
	AddComponent, GetComponents, AddMate
	Inherits from ModelDoc2.



	DrawingDoc
	Represents a SolidWorks drawing document.
	CreateDrawViewFromModelView3, InsertBomTable4, InsertNote, GetFirstView, ForceRebuild
	Inherits from ModelDoc2.



	Feature
	Represents a feature in a part or assembly (e.g., Extrude, Cut, Fillet).
	Name, SpecificFeature
	Generic feature object; cast to specific feature type for detailed control.



	SketchManager
	Manages sketch operations within a ModelDoc2.
	ActiveSketch, CreateLine, CreateCircle, CreateArc, InsertSketch
	Used for creating and modifying sketch entities.



	SelectionMgr
	Manages selected entities in SolidWorks.
	GetSelectedObject6, GetSelectedObjectCount2, ClearSelection2
	Used to retrieve selected objects and clear selections.



	CustomPropertyManager
	Manages custom properties for a document or configuration.
	Get, Add3, Delete
	Access via ModelDoc2.Extension.CustomPropertyManager("ConfigurationName").



	ConfigurationManager
	Manages configurations within a ModelDoc2.
	AddConfiguration, GetActiveConfiguration, GetConfigurationNames
	Used to create, activate, and list configurations.



	MathUtility
	Provides methods for creating and manipulating mathematical objects.
	CreatePoint, CreateVector, CreateTransform
	Essential for geometric calculations and transformations.



	MathPoint
	Represents a point in 3D space.
	ArrayData, Transform, Distance
	Used for precise coordinate manipulation.



	MathVector
	Represents a vector in 3D space.
	ArrayData, Cross, Dot, Transform
	Used for directional and positional calculations.



	MathTransform
	Represents a 3D transformation matrix (translation, rotation, scale).
	ArrayData
	Applied to MathPoint, MathVector, and Component2 for transformations.



	Component2
	Represents a component (part or sub-assembly) within an assembly.
	Name2, GetModelDoc2, Transform2, Suppress, Unsuppress
	Used to control individual components in an assembly.



	View (Drawing)
	Represents a view on a drawing sheet.
	GetReferencedModel, GetScale, SetScale
	Used to manipulate drawing views.



	Note
	Represents a text annotation on a drawing.
	Text, SetText
	Used for adding and modifying general text notes.



	BomTableAnnotation
	Represents a Bill of Materials table on a drawing.
	GetCellText, SetCellText
	Used to interact with BOM tables.



	TableAnnotation
	Represents a general table on a drawing.
	Text (for cells)
	Used for creating and populating custom tables.







	swDocumentTypes_e: swDocumentType_ePart, swDocumentType_eAssembly, swDocumentType_eDrawing

	swEndConditions_e: swEndConditions_Blind, swEndConditions_ThroughAll, swEndConditions_UpToNext

	swOpenDocOptions_e: swOpenDocOptions_Silent, swOpenDocOptions_ReadOnly

	swSaveAsOptions_e: swSaveAsOptions_Silent, swSaveAsOptions_SaveReferenced, swSaveAsOptions_Copy

	swCloseDocOptions_e: swCloseDocOptions_Silent, swCloseDocOptions_DoNotSave

	swStandardViews_e: swStandardView_Front, swStandardView_Top, swStandardView_Isometric

	swCustomInfoType_e: swCustomInfoText, swCustomInfoNumber, swCustomInfoDate

	swMateType_e: swMateType_Concentric, swMateType_Coincident, swMateType_Parallel

	swConfigurationOptions_e: swConfigurationOption_SuppressNewFeatures






Appendix B: SolidWorks API and VBA Data Type Correspondence Table











	SolidWorks API Data Type
	VBA Data Type
	Description
	Example VBA Declaration





	long
	Long
	32-bit signed integer. Used for error codes, counts, flags.
	Dim lError As Long



	double
	Double
	Double-precision floating-point number. Used for coordinates, dimensions, scales.
	Dim dLength As Double



	boolean
	Boolean
	True/False value.
	Dim bSuccess As Boolean



	BSTR (String)
	String
	Text string.
	Dim sName As String



	VARIANT
	Variant
	Can hold any type of data. Used for arrays, optional parameters, or when type is unknown.
	Dim vArray As Variant



	IDispatch* (Object)
	Object
	Generic object type. Used for late binding or when the specific object type is not known.
	Dim obj As Object



	Specific API Interface (e.g., ISldWorks, IModelDoc2)
	Specific Object Type (e.g., SldWorks.SldWorks, SldWorks.ModelDoc2)
	Specific SolidWorks API object interfaces. Recommended for early binding.
	Dim swApp As SldWorks.SldWorks



	SAFEARRAY
	Variant (array)
	Array of data. Often used for passing collections of points, vectors, or other data.
	Dim vPoints(2) As Double or Dim vPoints As Variant







	Units: SolidWorks API typically uses meters for linear dimensions and radians for angular dimensions, regardless of the unit system set in the SolidWorks user interface. Always convert your input/output values accordingly.

	Arrays: When the API expects an array (e.g., for coordinates), it often expects a Variant containing an array of Double values. For 3D points/vectors, this is usually a 0-indexed array of 3 doubles (e.g., Array(X, Y, Z)).

	Early vs. Late Binding:

	Early Binding (Recommended): Declare variables with specific SolidWorks API types (e.g., Dim swApp As SldWorks.SldWorks). Requires adding a reference to the SolidWorks Type Library in your VBA project (Tools > References…). Provides IntelliSense (code completion) and better performance.

	Late Binding: Declare variables as Object (e.g., Dim swApp As Object). Does not require adding a reference. More flexible for distributing macros to users with different SolidWorks versions, but lacks IntelliSense and can be slower.








Appendix C: Common SolidWorks API Error Codes




swFileLoadError_e (from OpenDoc6)









	Error Code
	Constant Name
	Description





	1
	swFileNotFoundError
	The specified file could not be found.



	2
	swFileOpenError
	A general error occurred while opening the file.



	3
	swInvalidFileTypeError
	The file is not a valid SolidWorks file.



	4
	swFutureVersion
	The file was created in a future version of SolidWorks.



	5
	swReadOnly
	The file is read-only.



	6
	swFileWithSameTitleAlreadyOpen
	A file with the same title is already open.



	7
	swLowResourcesError
	Insufficient system resources to open the file.



	8
	swNoDisplayError
	Cannot open the file because it has no display data.







swFileSaveError_e (from SaveAs4)









	Error Code
	Constant Name
	Description





	1
	swGenericSaveError
	A general error occurred while saving the file.



	2
	swReadOnlySaveError
	The file is read-only and cannot be overwritten.



	3
	swFileNameNotValid
	The specified file name is not valid.



	4
	swFileSaveAsDoNotOverwrite
	The file already exists and the swSaveAsOptions_DoNotOverwrite option was used.



	5
	swFileSaveAsInvalidFileExtension
	The file extension is not valid for the document type.



	6
	swFileSaveFormatNotAvailable
	The requested save format is not available.







swNewDocumentError_e (from NewDocument3)









	Error Code
	Constant Name
	Description





	1
	swTemplateNotFoundError
	The specified template file could not be found.



	2
	swInvalidTemplateError
	The specified file is not a valid SolidWorks template.



	3
	swInvalidPaperSizeError
	The specified paper size is not valid.







swCustomInfoAddResult_e (from CustomPropertyManager.Add3)









	Error Code
	Constant Name
	Description





	0
	swCustomInfoAddResult_Success
	The custom property was added or modified successfully.



	1
	swCustomInfoAddResult_InvalidName
	The specified property name is not valid.



	2
	swCustomInfoAddResult_InvalidType
	The specified property type is not valid.



	3
	swCustomInfoAddResult_InvalidValue
	The specified property value is not valid for the given type.







General Debugging Tips for Errors:


	Check Return Values: Always check the return value of API methods. A False boolean return or a Nothing object return usually indicates that an error occurred.

	Use On Error GoTo: Implement an error handler to catch unexpected errors and inspect the Err.Number and Err.Description properties.

	Consult the API Help: The SolidWorks API Help is the best resource for understanding the specific error codes for each method. Select the method in your VBA code and press F1 to open the relevant help page.






Appendix D: List of Useful Resources



Official SolidWorks Resources


	SolidWorks API Help:

	Description: The official and most comprehensive documentation for the SolidWorks API. It includes details on every object, method, property, and enumeration, often with code examples in VBA, C#, and VB.NET.

	How to Access: From the SolidWorks VBA editor, select any API keyword and press F1. You can also find it online on the SolidWorks website.




	SolidWorks Forums:

	Description: The official SolidWorks community forums have a dedicated section for API and macros. It’s a great place to ask questions, share solutions, and learn from other users.

	URL: https://forum.solidworks.com/




	SolidWorks Knowledge Base:

	Description: A searchable database of articles, tutorials, and solutions provided by SolidWorks technical support. It contains many articles related to API programming.

	How to Access: Requires a SolidWorks customer portal account.








Community and Third-Party Resources


	CADSharp.com:

	Description: A fantastic resource for learning SolidWorks API, offering tutorials, articles, and paid training courses. The content is high-quality and covers a wide range of topics from beginner to advanced.

	URL: https://www.cadsharp.com/




	CodeStack.net:

	Description: Another excellent resource with a wealth of code examples, tutorials, and in-depth articles on various aspects of the SolidWorks API. It also covers topics like creating add-ins and standalone applications.

	URL: https://www.codestack.net/




	AngelSix (YouTube Channel):

	Description: While not exclusively focused on SolidWorks API, this channel provides excellent tutorials on C# and WPF, which are essential for developing professional SolidWorks add-ins.

	URL: https://www.youtube.com/user/AngelSix




	Stack Overflow:

	Description: A popular Q&A site for programmers. You can find answers to many SolidWorks API questions by searching with tags like solidworks-api, vba, c#, etc.

	URL: https://stackoverflow.com/








Recommended Books


	“Automating SolidWorks 20xx Using Macros” by Mike Spens:

	Description: A practical guide to learning SolidWorks API using VBA, with many examples and step-by-step tutorials.




	“SolidWorks API 20xx: A-Z” by Gaurav Verma:

	Description: A comprehensive reference book covering a wide range of API topics.
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