Creating Macros with the Revit API

This topic explains how to create macros in Revit. We will describe macro capabilities, the overall
workflow, specific installation steps, code examples, frequently asked questions, important caveats, and
related information about the Revit SDK.

Getting Started with Macros

First, let’s answer the question: “what are macros, and why would you use them”? Macros are
programs that are designed to help you save time, by automating repetitive tasks. Each macro performs
a series of pre-defined steps to accomplish a particular task. The steps should be repeatable and the
actions predictable.

For example, you might define a macro to add a grid to your project, to rotate a selected object, or to
collect information about the square footage of all the rooms in your structure. Other general
examples include:

e Locating and extracting Revit content to external files
e Automatically tweaking geometry or parameters

e Automatic creation of many types of elements

e Importing/exporting external file formats

Revit provides an Application Programming Interface (API) that allows you to extend the functionality of
the product. Experienced developers and Autodesk partners may already know that the Revit API lets
them add customized commands to the Tools > External Commands menu, or add new menus and
toolbars.

In addition to those APl extensions, starting in the Revit 2009 release you can use the API to define
macros that run in Revit. Unlike external commands and external applications, the macro functionality
is available to Revit after you install an “add-in” called Revit VSTA. We will explain the API differences
later in this topic, but for experienced developers, note that you do not need to register the macros in
Revit.ini, or add RevitAPI.dll as a reference.

VSTA is an acronym for Visual Studio Tools for Applications. It is a Microsoft technology that provides
the .NET framework for creating macros in C# and VB.NET based on specific applications. VSTA is the
next evolution of Visual Basic for Applications (VBA) that appears in several existing Autodesk
applications.
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Expect API Changes

It is very likely that the Revit API will change in subsequent product releases. This means that after
installing the next Revit release, you will need to edit and rebuild your macros to reflect the APl changes.

Revit VSTA Components

To create macros, you must install Revit VSTA on top of your existing Revit installation. The Revit
product and Revit VSTA versions must be the same.

You can use the Revit VSTA macro features in all Revit products: Revit Architecture, Revit Structure, and
Revit MEP., however, a separate Revit VSTA install, described below is required for each Revit product
that you want to be able to run macros . In this topic, we refer to any of these products generically as
“Revit” without a further qualifier.

Once installed, Revit VSTA provides:

e New items on the toolbar’s Tools menu:
0 Tools > Macros > Macros...
0 Tools > Macros > Launch VSTA IDE
e Macro Manager, a user interface launched by the Tools > Macros > Macros... menu option.
Macro Manager presents a list of macros you built previously that you can run, edit, or debug
(SteplInto). Macro Manager also provides options to create new macros using different types of
templates.
e An Integrated Development Environment (IDE) built into the product, the Revit VSTA IDE. You
can launch it several ways:
0 Tools > Macros > Launch VSTA IDE
0 From the Macro Manager, by selecting the New, Edit, or StepInto buttons
e Full access to the Revit API.
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Workflow Overview: The Initial Steps with Macros

The following diagram illustrates the initial steps with Revit VSTA and macro development.
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Workflow Overview: Creating, Building, and Running Macros

After installing Revit VSTA and starting Macro Manager, select the type of macro you want to create,
click New or Edit, and use the Revit VSTA IDE to define the macro, adding your implementation code.
When you are ready, you build the macro in the IDE. After the build succeeds, you can run the macro in
Macro Manager and observe the results. The following workflow illustrates the overall process, with the

numbering continued from the previous diagram.
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Now that we have introduced the overall process, let’s look at the specific steps.
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Installing Revit VSTA

Follow these steps to install the Revit VSTA on top of your existing Revit product installation:

1. Check that Revit is not running on your computer. Ifitis, close Revit.

2. Start the Revit installation program again from the product DVD or download kit (the same

program used to install the base Revit product).

3. On the main menu, select the option to Install Tools and Utilities, as shown here.

¥ Revit Architecture 2009

BE <

Revit Architecture 2009

+ 1 Read the Documentation
! Read and print the Readme, Installation Guide, and ather
important documentation

Install Products

E=_ Petform a standard installation an this waorkstation

== Create Deployments

= Create pre-configured deployments to install products on client
— warkstations.

| @ 2 Install Tools and Utilities

% Install network license ulilities, administrative and reporting
tools.

Exit

4. Proceed to the screen that lists the option for the Revit VSTA. For example, here is the option

from the Revit Architecture installer.

- Revit Architecture 2009

SE %)

Revit Architecture 2009

Installation Wizard

Information Select the Products to Install

[] sutodesk Metwork License Manager

« Read This First [ sarreport-Lits
Obtain a license (Reguired to instal SaMreport-Lite)
= Installing Rewit Architecture 2009

- Fegture Summary
= Known lssues
« Ltilties:

« Customer Project Samples

For more information use
“"Documentation” link belove.

Documentation

Cancel
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Follow the prompts, click Install, then Finish on the final Revit VSTA screen.

Start Revit and Notice Updated Tools Menu for Macros

After you install Revit VSTA, start the base Revit product. Open an existing project or create a new one.
Notice that the Tools menu contains a Macros submenu. Here is an example from Revit Architecture.
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You can also display toolbar shortcuts for Macro Manager and the VSTA IDE by right clicking in any gray
region of the docked toolbar and selecting VSTA Macros from the menu.
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Clicking the VSTA Macros option results in the addition of the following icons on the Revit toolbar.

Ej M acros E
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Using Macro Manager and the Revit VSTA IDE

Macro Manager is the user interface for:

e Selecting an option that launches the Revit VSTA IDE, where you can add, edit, build and debug
your macros.
e Running a previously built macro from a categorized list.

Shown here is the initial Macro Manager screen.

Macros

Macro name:

= Al macros;
= Application Level Macro Projects
AppCSharp
AppiizualB azic
= Document Level Macro Projects[My_Cape Houge.rmt]
DocCSharp
DocvisualB asic

Descripkion:

Close

The buttons are inactive because we have not yet selected two pieces of information:

e The scope or “level” of a macro
e The macro programming language.

For details, see the next section.

Application-Level and Document-Level Macros

In addition to selecting your preferred programming language (C# or VB.NET), you must choose one of
two levels for macros:

e Application-level macros: Choose this level if you want the macros to be available to all opened
Revit projects in the current instance of the Revit application. Note that if you send the .rvt file
to a person on another computer, application level macros would not be available.

o Document-level macros: Choose this level if you want to define macros that are embedded in
the currently open project’s .rvt file. Anyone who opens the .rvt can run the macros, provided
the person using the macro and the person who built the macro have both installed VSTA for
their respective Revit products.
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On the Macros dialog box, select your preferred macro level and the implementation language, C# or
VB.NET. When you click the New button, your selection determines the type of source code template

generated by Revit. The following table summarizes the options:

If you select this option... And then click New, it results in...

AppCSharp Application-level macro project source in C#,

opened in Revit VSTA IDE

AppVisualBasic Application-level macro project source in VB.NET,

opened in Revit VSTA IDE

DocCSharp Document-level macro source project in CH,

opened in Revit VSTA IDE

DocVisualBasic Document-level macro project source in VB.NET,

opened in Revit VSTA IDE

Macro Project File Locations

When you work in the Revit VSTA IDE, you must save and build the macros successfully before they will
appear in the Macro Manager’s categorized list. Before we look at an example of the initial code loaded

into the Revit VSTA IDE, let’s discuss where macro project files reside on your computer.

On disk, Application-level macro projects are stored in a subfolder of the Revit installation directory. For

example:

C:\Program Files\Revit Architecture 2009\Program\VstaMacros\AppAddIns\defaultAddins\...

Here is an example with Windows Explorer and the Application-level macro project’s files created for a

VB.NET implementation.

1 AppVisualBasic

File Edit “iew Favorites Tools  Help

GBack > ir /- Search ; Folders E'

Address [0 :\Program Files\Revit Architecture 2009 Progranmt¥skaMacrost ppaddins) def aulkaddInst A ppvisualBasic

Falders x Marne Size | Type
= | Revit Architecture 2009 | [CDbin File Falder
# ) Data )My Project File: Falder
) Journals [Dobj File: Falder
= I3) Program 3] appWisualBasic, vhpraj BKB Visual Basic Project file
) CER "ﬂ Thisapplication. designer . vb 3KB Visual Basic Source file
=) CIP |=| Thisapplication, designer , xml 1KB %ML Documnent
5 Pluglns 2] Thisapplication, vb 2KB  Visual Basic Source file
) Shaders
I3 UFT

= IZ) WstaMacros
= ) Appaddins
= ) defaultAddins
# ) AppCsharp
= | AppYisualBasic
120 bin
|0 My Project
[ () obj
7 DocAddIns

Date Modified
1/23/2008 10:22 AM
1/23/2008 10:22 AM
1/24/2008 2:45 PM
1/23/2008 10:22 AM
1/23/2008 10:22 AM
1/23/2008 10:22 AM
1/24/2008 5:49 PM
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Document-level macro projects are stored within an .rvt file. On disk, when the associated .rvt project
opens, any built and saved macro(s) are stored temporarily in:

C:\Program Files\Revit Architecture 2009\Program\VstaMacros\DocAddIns\defaultAddins\...

However, these Document-level macro files are deleted from your local computer when their
corresponding Revit project document (.rvt) closes. The saved Document-level macros are stored in the
.rvt file.

Tip: Remember that you must successfully build and save a macro project in the Revit VSTA IDE, as
explained in the next section, before it will appear in the Macro Manager’s categorized list.

Creating Your First Set of Macros

After you decide on the desired level and language for your macro, as discussed in prior sections of this
topic, highlight that type on the Macro Manager list and then click New.

Let’s walk through an example. In this first screen, select an Application-level macro and C# as the
implementation language:

L "
Macros .%
Macro name:
= All macrog

= Application Level Macro Projectz

AppVizualB asic
= Dlocument Level Macro Projectz(My_Cape_House )

DocCSharp
| tew |

DrocvizualB azic

e

Description:

Clase

Click the New button. Revit prompts you to name the macro. For example:

L 1

Macro

Macro name: M';.-'FirstMan:rn.ﬁ.ppCS|

8] 4 l l Cancel l
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The Revit VSTA IDE presents a starting template for Application-level macros in C#. Here is a portion of
the screen:

W RevitMacros - Revit VSTA for Architecture 2009

File Edit ‘iew Refactor Project  Build Debug Data  Tools  Window  Community  Help

AR e fe N DAY |

i pe i gk B B =2 g o)
| ~Thisapplication.cs* |

pp arp.csproj, ThisApplication E\v".| W MyFirstMacrofpp
| i AppCSh ThisApplicat [% | | =% MyFirsti AppiCS

®ogoo) e |

Fusing Iyvstem;
using Autodesk;
{using Autodesk.Rewvit;
uszing Lutodesk.Bevit.Elements:

[ namespace AppCSharp.cspro]

i
J—] public partial class Thisipplication
{
= private void Thislpplication 3tartup (ohject sender, Eventlrgs e)
{

Tl
=T

private wvoid Thislipplication Shutdown(object sender, Eventlrgs e)
i

- b

H F.FSTA generated cndel

= lpul:ulic vold MyFirstMacrolppC3()
i

Notice that in this C# template for Application-level macros, Revit VSTA has already:

e Included the necessary using directives
o Identified the AppCSharp namespace
e Started the ThisApplication class definition

e Started the methods for ThisApplication_Startup() and
ThisApplication_Shutdown()

e Started your new macro’s method, named MyF i rstMacroAppCS, giving you the opportunity
to add your implementation code between the braces
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Also note in the following screen how the Revit VSTA Project Explorer shows your context. You are
editing ThisApplication.cs:

Project Explaorar ~ 0 X
=d| Properties A

«+J] References
| Architecturez00g

Cﬁ This&pplication.cs
|1 Samples
AppvisualBasic
| Architecturez009

18] ThisApplication.vb
=d| My Project
DocCSharp!3be43bae-bbd1-4097-a109-92dde0e7f
=d| Properties
3] References
| Architecturez009

] ThisDocument.cs
DocvisualBasic!9bed3bse-bbdl -4c97-a1c3-92dded
| = Architecturez009

=] ThisDocument.vb
=d| My Project

<] 2]
clProject Explorer |Zl0ata Sources

Example: Application-Level Macro in C#

In the window for the ThisApplication.cs source code, you can now enter your macro code. For
example, here is the MyF i rstMacroAppCS method in C#:

public void MyFirstMacroAppCSQ)

{
Autodesk.Revit.Geometry.XYZ baseVec = this.Create.NewXYZ(1.0, 0.0, 0.0);
Autodesk._Revit.Geometry.XYZ upVec = this.Create._NewXYZ(0.0, 0.0, 1.0);
Autodesk._Revit.Geometry.XYZ origin = this.Create.NewXYZ(0.0, 0.0, 0.0);

Autodesk.Revit.Enums.TextAlignFlags align =
Autodesk._Revit.Enums.TextAlignFlags.TEF_ALIGN_LEFT |
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_TOP;

string strText = "My First Macro, App level, C#I';
double lineWidth = 4.0 /7 12.0;

View pView = this.ActiveDocument.ActiveView;

this.ActiveDocument.Create.NewTextNote(pView, origin, baseVec, upVec,
lineWidth, align, strText);
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In the example, the Revit APl Geometry.XYZ class is used to define a position (with X, Y, Z coordinates)
for a Text Note that the macro will add to the active view of the active document.

For now, you can skip any implementation of the startup and shutdown methods.

In your Revit VSTA IDE session, you can copy and paste the code snippet shown previously and insert it
into your macro’s method. After pasting the code from this documentation, check that no special
characters were added.

Build Macros in the Revit VSTA IDE
In the Revit VSTA IDE, select the Build option from the toolbar menu:

&% RevitMacros - Revit VSTA for Architecture 2009
File Edit Wiew Refactor Project | Build | Debug Data  Tools  Window  (

9] 25 - o @ g Ga [ || B Buld appCsharp M“p @S

ThisApplication.cs

“I% AppCSharp. csproj. ThisApplication v

OO0 e

i
é] public partial class Thisipplication
In this example, notice that you are building the AppCSharp project. Your Application-level C# macro’s
code resides in ThisApplication.cs. You can use the IDE’s Project Explorer to see its location on disk.

Reminder: After editing a macro’s code, remember to build it before opening the Macro Manager again
to run it. If your code is set up correctly, you should see a Build Succeeded message in the lower-left
corner (by default) of Revit VSTA. You do not build macros in the Macro Manager.

Run Macros in Macro Manager

Next, return to the main Revit product. To see this example macro in action, open one of your views,
such as a First Floor plan. As you will note from the code, this Application-level macro adds the Text
Note to the active view of the active document.

View pView = this.ActiveDocument.ActiveView;

this._ActiveDocument.Create._NewTextNote(pView, origin, baseVec, upVec,
lineWidth, align, strText);

Launch Macro Manager again by selecting Tools > Macros > Macros... from the toolbar menus. In Macro
Manager, find your macro, select it, and click Run. For example:
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-

..
Macros
Macra name:
= &ll macroz Run
= Applization Level Macra Projects
T e
P B ——— . Skeplnto
iMyFirstacroappls -
AppVizualBasic
= Diocument Level Macro Projects(My_Cape Hougze.rt)
DocCSharp
DocVizualB azic
Description:

Observe the Macro’s Results

After you click run, the macro will execute and should add a Text Note on the current view in Revit. Its
location may be difficult to notice. If you do not see the Text Note added by the macro, you can right-
mouse click anywhere on your view’s drawing area and select Zoom to Fit from the menu. For example:

Cancel

Find Referring Yisews

Zoam In Region
Zoom Ok £2:)
Zoom To Fik

Previous PanZoom

View Properties...

Then look for the Text Note and zoom-in on it, to verify that the macro worked. In the case of the view
we used, the Text Note appeared far to the right of the model. Your location may be different. When
we zoomed in and selected the Text Note, it looked like this:

o
My First Macro, App level,
C#l N
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Although you can experiment with the XYZ coordinates in the macro code (including negative numbers
like -300 for the X origin), the real point of this example is to notice that the macro really did add the
text note.

To remove the Text Note, you can select and delete it, or choose Edit > Undo Macro (Ctrl+Z) from the
Revit toolbar menu.

Example: Application-Level Macro in VB.NET

Next let’s return to the Macro Manager and add a similar example, this time in VB.NET.
In Macro Manager, select AppVisualBasic, and click New.

Give your macro a name, such as MyFirstMacroAppVB.

In the IDE, use the following code for the method:

Public Sub MyFirstMacroAppVB(Q)
Dim baseVec As Autodesk.Revit._Geometry.XYZ = Me.Create._NewXYZ(1.0, 0.0, 0.0)
Dim upVec As Autodesk.Revit.Geometry.XYZ = Me.Create.NewXYZ(0.0, 0.0, 1.0)
Dim origin As Autodesk.Revit.Geometry.XYZ = Me.Create.NewXYZ(0.0, 0.0, 0.0)
Dim align As Autodesk.Revit.Enums.TextAlignFlags =
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_LEFT Or
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_TOP

Dim strText As String = "My First Macro, App Level, VB_NET!"
Dim lineWidth As Double = 4.0 /7 12.0

Dim pView As Autodesk.Revit.Elements.View = Me.ActiveDocument.ActiveView

Me_ActiveDocument.Create.NewTextNote(pView, origin, baseVec, upVec, lineWidth,
align, strText)

End Sub

In this VB.NET example, we used the Me keyword pointer (instead of the this keyword pointer).
Also we used a different strText value for the Text Note.

Reminder: Be sure to build your project in the Revit VSTA IDE before trying to run it from Macro
Manager.

For this example, when you build the project in the Revit VSTA IDE, notice that you are building the
AppVisualBasic project. Your Application-level VB.NET macro’s code resides in ThisApplication.vb. You
can use the IDE’s Project Explorer to see its location on disk. To run your newly built macro, select it in
Macro Manager and click Run. Then if necessary, right-click in the active view and select Zoom to Fit
from the menu to see the Text Note added by your macro.

Accessing the Application Object in Document-Level Macros

Before we continue with additional MyFirstMacro™* examples, let’s talk about the Revit Application
object, and the use of keyword pointers.
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Developers know that in C#, you use the keyword this to return the current instance of an object. In
VB.NET, you use the keyword Me to return the current instance of an object.

In Revit, all of the Application-level macros are associated with the Appl ication object. Thus using
the this keyword (C#) or the Me keyword (VB.NET) always returns the APl Application object.
This includes all the application-wide data and settings.

In Document-level macros (specific to a .rvt), the this keyword (in C#) or the Me keyword (VB.NET)
returns the API Document object. If you need to access the Application object froma
Document-level macro, use:

this._Application .. or
Me._.Application

Example: Document-Level Macro in C#
For the next example, in Macro Manager, select DocCSharp and click New.
Give your macro a name, such as MyFirstMacroDocCS.

In the IDE, use the following code for the method:

public void MyFirstMacroDocCS(Q)

{
Autodesk.Revit.Geometry.XYZ baseVec = this.Application.Create.NewXYZ(1.0, 0.0, 0.0);
Autodesk.Revit.Geometry.XYZ upVec = this.Application.Create.NewXYZ(0.0, 0.0, 1.0);
Autodesk.Revit.Geometry.XYZ origin = this_Application.Create._NewXYZ(0.0, 0.0, 0.0);

Autodesk.Revit.Enums.TextAlignFlags align =
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_LEFT |
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_TOP;

string strText = "My First Macro, Document level, CS!";
double lineWidth = 4.0 /7 12.0;

View pView = this.ActiveView;

this.Create.NewTextNote(pView, origin, baseVec, upVec,
lineWidth, align, strText);

Notice the use of this.Application in this Document-level macro. For related information, see
“Accessing the Application Object in Document-Level Macros.”

Reminder: Be sure to build your project in the Revit VSTA IDE before trying to run it from Macro
Manager.

For this example, when you build the project in the Revit VSTA IDE, also notice that you are building the
DocCSharp project. Your Document-level C# macro’s code resides in ThisDocument.cs. You can use the
IDE’s Project Explorer to see its temporary location on disk. Recall that the code for successfully built
Document-level macros are stored in the .rvt file after you Save the .rvt file; the project files are
removed from the temporary location when you exit Revit.

To run your newly built macro, select it in Macro Manager and click Run. Then if necessary, right-click in
the active view and select Zoom to Fit from the menu to see the Text Note added by your macro.
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Example: Document-Level Macro in VB.NET
For the next example, in Macro Manager, select DocVisualBasic and click New.
Give your macro a name, such as MyFirstMacroDocVB.

In the IDE, use the following code for the method:

Public Sub MyFirstMacroDocVB()
Dim baseVec As Autodesk.Revit.Geometry.XYZ = Me.Application.Create._NewXYZ(1.0, 0.0, 0.0)
Dim upVec As Autodesk.Revit.Geometry.XYZ = Me.Application.Create.NewXYZ(0.0, 0.0, 1.0)
Dim origin As Autodesk.Revit.Geometry.XYZ = Me.Application.Create._NewXYZ(0.0, 0.0, 0.0)
Dim align As Autodesk.Revit.Enums.TextAlignFlags =
Autodesk.Revit.Enums.TextAlignFlags.TEF_ALIGN_LEFT Or
Autodesk.Revit_Enums.TextAlignFlags.TEF_ALIGN_TOP

Dim strText As String = "My First Macro, Doc Level, VB_NET!"
Dim lineWidth As Double = 4.0 /7 12.0

Dim pView As Autodesk.Revit.Elements.View = Me.ActiveView
Me.Create.NewTextNote(pView, origin, baseVec, upVec, lineWidth, align, strText)

End Sub

Reminder: Be sure to build your project in the Revit VSTA IDE before trying to run it from Macro
Manager.

For this example, when you build the project in the Revit VSTA IDE, notice that you are building the
DocVisualBasic project, and your Document-level VB.NET macro’s code resides in ThisDocument.vb. You
can use the IDE’s Project Explorer to see its temporary location on disk. Recall that the code for
successfully built Document-level macros are stored in the .rvt file after you Save the .rvt file; the
project files are removed from the temporary location when you exit Revit.

To run your newly built macro, select it in Macro Manager and click Run. Then if necessary, right-click in
the active view and select Zoom to Fit from the menu to see the Text Note added by your macro.
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The StepInto Option, and Debugging Macros

In Macro Manager, you can select a macro and click the SteplInto button to step through the selected

macros statements in the Revit VSTA IDE. Here are the subsequent steps:

o The macro will pause at the first statement. For example:

¥ flevitMacros [Mebupging) - Rewvil W5TA for Achitecture 2009

File Edt Vew Pojedt Bold Debug Osts Took Window Commundy Melp

TR R B A T el NN Al W e B N0 0 e A P ¥ I
Tlh.lmlc-nr.hnn_ -
A5 AppCSharp.cagr|, ThiApplcston W | glyMacrol() -

' =

= public woid AyMacrol()

IT’H#WHIIQMM!‘HﬂHdﬁ Tin chibrgen whuch ihabarmant i dobiubed feal, drag e itiw, MWMMMn:M.I

Mucodeak . Fevit . Geamerry, XYI baseVes = this, dbjeccFactory . Creacelbjece [“Aurode

Froject Explores
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LB ApoiTShaen
il Properies
& (Sl Pelerences
w ArghE et s 2000
) Thadopkcation cs
Appiimuanic
i At e 009
B Thaspeleation. vt
My Predect
(IF DocSharplebS T (- 24AF-4cek
* 5 Progerdies

&

object[] u:p'n'e-:_url:'_-l = | 0.0, 1.0, 0.0 13 & [l Befereras
Autodesk. Revit. Ceametry. XV upVes = chis.ObjeceFactory . Createlizject [Shutodesk = O AnchitechuredR -
cbjecct[] origin_arga = { 1.0, 1.0, 0.0 ): P = 5
Autodesi. Revit. Seometry. £Y2 origin = this.dbjectFactory.Createdbject (“Autode: Y oo —
=P Explor Cx SO S
ebjece[] end_args = [ -7.64, -0.40, 0.0 b: Eerojet xplorer [5100ts Soun
Aurodeak. Revic. Geamecry: X2 end = this,ObjectFactory. Creacedbject ("Autodealk . § Propertie: -0 %
chject[] elbov_args = -3.64, -0.490, 0.9 ); - o
€ ¥ =
o — il =
Okt - 0 X T
Thoww output from:  Debaag - __.' = L.
wams_sp¥losze’ {Hanaged): Losded -C:\WINDOWS|asseabiy\GAC_EETLiHicrosste VisuslStudic, Teols. Application &
"wete_spli.exs’ (Hanagedd: Losdsd "“C\WINDOUS sreaxblyiGAC ESIL\OSyrtes, Vindsus. Formesil. 0.0,.0__bI7sbafLl i
“wira_spil.exe’ (Hanaged): Loadsd °C:YWINDOUS, adsssblyyChC EITL\Sysren. Deawingy . 0.0.0_ BOJESETIL1AE0A3S"
frets_apll.exe’ (Managed): Losdsd °C:\WINDOWS) arssxblyiCAC ESIL\Syvten, buntine, Demakingi2.0.0,0_ bT7alchi
"pena_spri.ens’ (Managed): Loaded “CIAWINDOWIE|sssembly)GAC_EEIL\Microssin. Visualfvudic. Tools. Applicacion
fyats_apil. exze’ (Hanaged): Loadsd °C:\WINDOWS, assexblyiChC 32y Syseen Wabi2.0.0.0_ bhOIEELTE11d00aTa)y Syt et
“vEns_spil.exs” (Managedi: Losdsd “CWWIIDOUWD arpssbly\GAC MFILASyrces, ASAIphI.0.0.0 _bODLEE7E11A50mTaN T
‘e spdl. aie’ (Mamaged)! Laaded "C\Derumsstd and Fsvinga\e_yasguileocal Tsveinga\Applicanisn Dara\&ssd
fpeta_spdl,exe’ (Nansged): Loaded “CiVWINDOWS|srssabiyiGAC 33 Revit, Proxyil, 0,0, 0 4deli43387 746710 Ravris
L
A s = ]
aw.w:r. ,‘-,"J'.'-.i St ach ,j?.:n.ex}rr'u-'rm. T Duitput
Fonady Ln 29 o9 the b1
e Press the F10 key to step into each statement.

The Revit VSTA IDE provides features that go beyond Steplnto, allowing you to debug the macro in the

development environment.

From the Revit menu, choose Tools > Macros > Launch VSTA IDE
From the IDE menu, choose Start Debugging.
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public void HyEacrol()

]

abjecc[] bun‘u'ccl_-:p: = { 1.0, 0.0, 0.0 }:

Autodesk. Revie . Gecmecry. 72 baseWec = this.ObjeccFactory. Coentelb)ace ("
object(] upVec acgs = [ 0.0, 1.0, 0.0 };:

Autodesk, Revit  feometry. I7I gpWec = this,dbjectFactory.Createdbject [“A
objecc[) origim args = ([ 1.0, 1.0, 0.0 1

hurodeak,. Pevic  feomecey. TV oElgin = this.ObjectFaccory,.Creacelbhest (=)
sbject(] end acge = | =7.684, =0.40, 0.0 );

Autodesk, Pevit feametry. epd = thiz.(bjectlactory. Createlbject | "Auty
object[] elbow arge = [ -J.64, -0.%90, 0.0 )1
Aurodeak. Revic GeometTY. IV e2lbaw = this.ObjectFactory.Creacedbject (™A

Autodeak, Pevit  Enumd, Tescllignf lage align = Austodesk. Revit. Enums, Toxt

string stcText = "My Firstc Bacco!™r
double limeWidch = 4.0 / 1Z2.0;

View pWiew = this.kctivebocument . Lot iveView:

this.kotiveloowsent . Cresce. NewTextlote (pView, origin,
IinsWydeh, aligs, sceTesc):

bassVer, upWeo,

% [Project Explorer

- My

(5 Dot Shapebi=7 ] el 2686 -hckabioBiet
#*  all Froperties

# S Rl ereraed

= L dechbechaeaing

] ThaDeument o4
t.':il Do isusBlartnl 657 L el 2680 A et
¥
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|
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Press the F9 key to set a break point at the statement you want to debug.
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‘wata_apdl aze’ (Makeged) @ Lokdsd *C:iVINDOWE:addanbly'GAC MITL) Bysces. Windows Foresi2.0.0.0_ B7Tafafsls
‘vata_spdi.eze’ (Hanaped): Loaded °C;\MINDOWS|asseablyiGAC_MEIL\Systen. Drawing i, 0.0,0_bO3IeEi7ei1d00030" |
‘vEta_ep3l_axe” (Aanaged: Loadsd °C:\WINDOWE)&sseably'\GAC_HITLY Byscan. Puncine Pensringi I 0.0.0_ b77alel
fvzta_spdl.exe’ (Managed): Losded *C:\WITORE, asseablyi GAC_MSIL\Microsste. VisualStudio, Tools, Applicetion
‘vara_spil.eve’ (Aanaged): Loadsd “C:\WINDOWE.asseably\GAC 324 8ysces Wab\Z.0.0.0__BOFISC7E11450a% Y Sy el

|

< ¥
L Watch | g Tl Sack | P immediste Window | [T Cutput
Reacky Ln 33 ol 13 th13 [

e Switch back to Revit.

e  From the menu, choose Tools > Macros > Macros...

e |n Macro Manager, expand the project type and select your macro.

e Choose the Run option. In the IDE, the macro will execute and pause at the statement marked
with a break point.
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e Press the F10 key to step over each statement.
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Revit SDK, API Reference Documentation, and VSTA Samples

The Revit Software Development Kit (SDK) contains useful resources to help you understand the API and
create macros. The SDK includes the Revit APl reference documentation, the full SDK APl samples, and
the Revit VSTA samples. The Revit SDK is available on:

e The Revit DVD

e The Autodesk web site, at http://www.autodesk.com/revit-sdk. (Revit 2009 Beta customers:
this URL is not active yet.)

e The Autodesk Developer Network, http://adn.autodesk.com. If you are interested, please
contact your Autodesk representative for information about getting an ADN account.

On the web sites, the SDK is packaged in a ZIP file. After unzipping it and agreeing to the license text,
look for the Revit*APl.chm Help file. On a Windows computer, open the .chm and refer to the classes,
properties, and methods described there. For example:

2 Revitap! Help E]@1
a2 0 A & @

Hide Locate  Back  Fomward  Stop Refresh Home Prnt  Options
Contents ] [ndes ] ﬁearch] Faw:nrjtes] Application Class
= |} Autodesk. Revit Mamespace [ ] See Also Members
[+ @ ACADEsportOptions Clazs [l HCollapse All + Language Filter: All

[+ @ ACADImportDptions Class
+ @ APIObject Class
= lL'I Application Clazs

x , : ing |
Represents the & yici3l Basic (Declaration) 91M9
access to docL an

wide data and ¥ Visual Basic (Usage)

@ Application Members Namespace: v c
Application Constructor Assembly: R v visual c++ %
# @ Application Methads v r
[+ @ Application Properties = S',rntax B
[+ @ Application Events Iv JScript
@ BuiltinCategony Enumeration c# W xaML :
[+ @ CADExportOptions Clazs 3
# @ CADImportOptions Class [GuidAttribute ("66D283CE-9E65-4153-91DB-|
&) @ Categories Class [Cle.lsslnter:acef-‘-.tf.rlbgte 121f53£:1ter:acel‘i
e @ Category Class public class Application : AFICbject

e} @ CategomyFilter Clazs
[+ @ CategoryM ametd ap Class

Visual Basic (Declaration |
[+ @ CategomyM ametd aplterator Class ( )

& @ CategomSet Class <GuidAttribute ("66D283CE-SE65-4153-91DB-
[+ @ CategomS etiterator Clazs <Classinterfacefttribute (ClasalnterfaceT
[+ @ Colar Clazs Public Class Application _

[+ @ Construction Class Inherits AFICbject

[+ @ Controlleddpplication Clazs
= @ Document Class

@ DocumentSet Class Visual C++

B2 Documentsetiterator Class [Guiditcribute (L"660253CE-9EA5-4153-010B

i+ @ DWF2DExportDptions Class = [ClesaInterfaceAttribute (ClasalnterfaceT |y
+ @ DWF3DEsportDptions Class 1 < i | T >':'

Also see the Revit VSTA samples that are part of the SDK. You can find them under:
\Revit <release-year> SDK\VSTA Samples\...

The next section explains how to integrate the VSTA Samples into your Revit VSTA projects.
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Integrating VSTA Samples from SDK to IDE

Power users can learn useful APl techniques by using the VSTA samples provided with the Revit SDK.

To integrate the samples into your Revit projects, follow the steps described in this section.

Steps to Integrate One VSTA Sample: Rooms

First, let’s go through the steps to integrate one sample. We will use the C# Application-level sample
called Rooms. This macro finds all the room tags in the current project and presents a dialog box with
summary information.

As noted in the prior section “Revit SDK, APl Reference Documentation, and VSTA Samples,” the VSTA
Samples are provided by the separate Revit SDK.

Note that the SDK contains two samples folders:
\Revit <release-year> SDK\Samples\...

\Revit <release-year> SDK\VSTA Samples\...

For this exercise, refer to the samples under the \VSTA Samples\ folder. Specifically in this section, we
will use the sample under:

\Revit <release-year> SDK\VSTA Samples\CS\Rooms\...

Add Required References
Before you run the Rooms sample, open an .rvt that contains at least a few room tags.

The Rooms macro uses Windows Forms, , so we must add two references to our macro project in the
Revit VSA IDE:

1. System.Windows.Forms
2. System.Drawing

Starting in Macro Manager, select the AppCSharp type and click Edit.
In the IDE, go to the Project Explorer. Be default it is docked on the right side of the display.

For the AppCSharp macro project, right-click on the References section and select Add Reference... from
the menu.

In the Add Reference dialog, find and select System.Drawing and System.Windows.Form on
the list. Hold down the Ctrl key to do the multi-select operation. For example:
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P

Add Reference

MET | CoM || Projects || Browse | Recent
Component Mame Yersion Runtime Path Ll
System,DireckoryServic,,,  2.0.0.0 w2 050727 CHOMINDOMYS\Microsaf,
System,Drawing 2.0.0.0 v2,0,50727  CIWINDOWS\Microsaf,
System,Drawing, Design 2.0.0.0 vz 050727 CHOMIMDOMYS\Microsaf,
System.EnterpriseServices 2.0.0.0 v2.0.50727  C\WINDOWS\Microsaf,
System. Management 2.0.0.0 w2 050727 CHOMIMDOMY S\ Microsof,
System,Messaging 2.0.0.0 w2.0.50727  CWINDOWS\Microsaf,
System,Runtime, Remoking  2.0.0.0 V2 050727 CHOMIMDOMY S\ Microsaf,
System,Runtime. Serializ... 2.0.0.0 w2.0.50727  C\WINDOWS\Microsaf,
System, Security 2.0.0.0 V2050727 CWINDOWS\Microsof,
System,ServiceProcess 2.0.0.0 w2.0.50727  CWINDOWS\Microsaf,
System, Transactions 2.0.0.0 YZ.0.50727  CWINDOW S\ Microsof,
System.Web 2.0.0.0 w2.0.50727  C\WINDOWS\Microsaf .,
System.Web. Mobile Z.0.0.0 YZ.0.50727  CWINDOW S\ Microsof,
System.Web.RegularEx... 2.0.0.0 v2.0.50727  C\WINDOWS\Microsaf .| =
System,Web, Services 2.0.0.0 ve2,0,50727  CWINDOWS|\Microsof |
Swstem.Windows.Forms  2.0.0.0 w2 0.50727  CMINDOWS Microsof,
System.xml 2.0.0.0 vZ.0.50727  COMWINDOWS\Microsof |
(Il (>
OF, Zancel
ol

When you are ready, click OK.

The IDE’s Project Explorer is updated with the references:

Project Explorer -« 1 X

._'E,-*ﬂ AppCsharp
+-- [=d| Properties
=l | _ References
A Microsaft, VisualStudio, Tools, Applications, &dapter
A2 Microsoft, isualstudio, Tools, Applications, Contract
A Rewit, Prowy
A Svskem
A2 Syskem, Addin, Conkract
A System,Data
A Syskem, Drawing
A2 Syskem,Windows,Forms
A Svsker, <ML
=l | Architecturez2009
] Thisapplication.cs

Create Samples Folder in Revit VSTA IDE

In the IDE’s Project Explorer, right-click on the AppCSharp macro project, and select Add > New Folder

from the menu. For example:
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Project Explorer - App_Sharp - 01 X

=2 | 3 2]

.E AppCsharp

- [=d| Prope [#%)| Build
+- [+=] Refe .
S [ Archi Rebuild
cﬁ T Project Dependencies. ..
el AppYisua
:E |::_|:1 ) Project Build Crder. .,
=1 L= Archi
£ T| Add bl i) Mew Item...
| My P -
" DocCsha Add Reference. .. 23| Existing Ikem...
+- [=d| Prope Add web Reference. ., |._.I Mew Folder
+- [+d] Refe
5 B Archi Debug ¥ | 5] Windows Form,,.
& 1 gy cut 4| | User Contral..
_‘E Docisua et
= [ Archi e A Closs.
1E] T Rename
=d| My Pl .
= ‘== Properties

Name the folder Samples. Then right click on the Samples folder entry, and click Add > New Folder
again. Name the secondary folder Rooms.

Your Project Explorer should look similar to the following:

Project Explorer ~ 1 X
_E Appi_Sharp A

+- |=d| Propetties
=l | References
<2 Microsaft, Yisualstudio, Tools, &pplications, Adapter
42 Microsaft, Yisualstudio, Tools, spplications, Contrack
A Fewit, Prosxy
A Syskem
A Syskem,Addin. Contrack
A Syskern.Data
A2 Syskem.Drawing
A Syskem.windows, Forms
A Syskem, zML
=~ |5 Architecturez009
fﬁ Thisapplication.cs
= | Samples
|1 Riooms
_\E AppYisualBasic
= | Architecturez009
"&] Thisapplication.vb
=d|l Mw Priirrt

<] (3]

Outside of the IDE, using Windows Explorer, navigate to the Revit installation folders on the file system
and find the VstaMacros folders. Notice that the corresponding \Samples\Rooms\ folders have been
created in this location. For example:
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C? Rooms

© FEle Edit ¥ew Favorites Tools  Help

@Back N ) | Iﬁ' ,.._." Search

[

BEX)
#
.

: Address iqj C:\Program Files\Revit Architecture 2DEIQ'l,Pngram'l,\I'staMachs'l,F\ppAddIns'l,deFauItAddIns'g.C\[!Vj G0

Folders

= |3 Revit architecture 2009
* ) Data
) Journals
=l [5) Program
® I3 CErR
=) cp
I3 Pluglns
150 shaders
1) uPT
= 5 YstaMacros
= ) Appaddins
= 5 defaultaddins
= ) Appcsharp
& ) bin
& () obj
I.j Properties
= I Samples
(= Rooms
# 3 AppYisualBasic
# |5 DocAddIns
|5) WebDepot
I5) WebServices
£ l 1l

x MName =

i
| }

||
| (2 (&l _w | ]

0 objects (Disk free space: 55.2 GEB)

0 brytes }, My Computer

Copy Rooms Sample Files from Revit SDK to File System’s Rooms Subfolder

Still outside of the Revit VSTA IDE, copy the Rooms sample’s files from the unzipped Revit SDK into the
Rooms subfolder created on your file system. Here is an example for Revit Architecture, but your Revit

product’s path may be different:

From:

C:\My Documents\Revit 2009 SDK\VSTA Samples\CS\Rooms\*

To:

C:\Program Files\Revit Architecture
2009\Program\VstaMacros\AppAddIns\defaul tAddIns\AppCSharp\Samples\Rooms\*

At this point, your Rooms subfolder on the file system should look similar to the following example:
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oo mEX
. -

File Edit iew Favorites Tools  Help

@Back 2 -\_.-) J /-:\ Search v

Address |Iﬂ Ci\Program Files\Revit Architecture 2DD9'|,Prugram'l,'v'staMacros'|,F'.pp.ﬁ.ddIns\,deFault.ﬁ.ddIns'lﬂ Go

E[_—: Folders

Folders = Mame -
= 23 Revit Architecture 2009 ] ] RoomsData.cs
| Data - & command.cs
() Journals &) RoomInfoFarm,cs
= () Program <#] RoomInfoFarm, designer.cs
[+ 1) CER
o cp
|25 PlugIns
[25) shaders
I3 uPt

= I5) WstaMacros
=l ) Appaddins
= |5 defaultaddins
= I AppCsharp
# 1) bin
# [ obj
I Properties
= I3 Samples ‘ ‘
) Rooms
# (0 AppvisualBasic
# |} DocaddIns

|25 webDepot
L. |5) WwebServices | !
4] i) | B [&lom ] [»
4 objects (Disk free space: 55,2 GE) 34,0 KB "ﬂ Iy Compuker

Add Existing Files to AppCSharp macro Project in Revit VSTA IDE

Return to the Revit VSTA IDE. In the Project Explorer, right-click on the AppCSharp > Samples > Rooms
folder, select Add > Existing Item... from the menu:
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.F'rcuje-:t Explorer

2 | 3 7]
_E,-*ﬂ AppCSharp
[+~ [=d| Properties
=+ | _ References
{3 Microsaft, VisualStudio, Tools, Applications. Adapter
{3 Microsaoft, Visualstudio, Tools, Applications . Contract
i Revit . Proxy
i Syskem
{3 System.addin, Conkract
i System.Data
i Sysktem.Drawing
3 Swstem.Windows,Forms
1 Syskem, <ML
=+ | Architecturez009
o] Thisspplication.cs

=~ | & Samples
|1 Rooms
18] AppvisualEasic Add P el Mews Item...
= L Architectuy Exclude From Project |_J Existing Item. ..
2] ThisAp
=4 My Project| & Cut 4| Mew Folder
= :
: (5F] DocCharnlec E5| copy =] windows Form...
\CdProject Explarer ]
- - : FPaste ﬂ Ilser Conkral,.,
Properties
X Delete “g Class..,
Rooms Folder Prop
Renarne

7 iz=] Properties

Caldaw Bl=rm- .

Browse to the Rooms subfolder on the file system, under your Revit installation folder, select all the files
that comprise the Rooms sample, and click Add.

The refreshed Project Explorer for AppCSharp contains:

Project Explorer -« 01 X
.= Appcsharp ““

+- [=d| Properties
4 [+3] References
=l | ZF Architecturez009
':**_;l Thisa&pplication.cs
= |5 Samples
= |7 R.ooms
] Command.cs
+- == RoomInfoForm,cs
fﬁ RoomsData,cs
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Create and Build a RunSampleRooms Macro

You are now ready to create a macro that runs the Rooms sample. If you have been following the steps
in prior sections, you are in the Revit VSTA IDE, and ThisApplication.cs is open in the editing window.
You can add code for a macro that will run the Rooms sample.

First, add the using directive for the sample’s namespace:

using Revit._SDK.Samples.Rooms.CS;

Then add a method that is similar to the following:

/// Sample Rooms test
public void RunSampleRooms()

{

SamplesRoom sample = new SamplesRoom(this);
sample.Run(Q);
}

Save the project and then click Build from the IDE toolbar menu. At this point, your ThisApplication.cs
might look like the following example. We have collapsed the display of the MyFirstMacroAppCS
created earlier:

% RevitMacros - Revit VSTA for Architecture 2009

File Edit ‘“ew Refactor Project Buld Debug Data  Tools  Window  Community  Help
g - g | # G RS2 b 5E(E | &l =
/‘ihisnpplicatinn.cs] - X
|V[ﬁ.ﬁ.ppCSharp.csprnj.ThisF\ppIication M| iy Il]

Fusing Ivystemn; E
using Autodesk;

xaq|oag QQE\

using Autodesk.Rewvit;
using Autodesk.Revit.Elements:
using Rewit.ZDK.Samples.Foows.C3;

O namespace AppCSharp.csproj

{
J—j public partial class Thiskpplication
{
= private woid ThislApplication Startup (ohject sender,

= private void Thisipplication 3hutdowniobject sender,

& |VSTJL generated codel

&) public void MyFirstMacroippCs (). . .|

SfF Zample Hooms test

= public woid Run3ampleRooms ()

{
SamplesRoom Samwple = new SsmplesRoom(this)
sample.Runi) ;

[( ] 1l m

Build succeeded
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Run the RunSampleRooms Macro

In Revit, launch Macro Manager and select RunSampleRooms from the categorized list. For example:

& -\
Macros
Macro name:

(=) Al hacroz Run
(=) Application Level Macro Projects
T
. StepInka
MyFirst acrobppCs P
.-’-'-.pﬁ\:"isualBasic
(=) Document Level Macro Projectsity_Cape_Housze. ]
DocCSharp
DocizualB azic
Description:

The macro may take several seconds to complete its processing and display the results in a form.

Sample output:

Rooms Information

Rooms information

[} Name Mumber level Departrment Area Havetag
4217 Master ... 1 Second.. 293.64 5F ‘Yes
42320 Upstairs... 2 Second.. 126.88 5F ‘es
42322 Cloget 3 3 Second.. 30.96 5F ‘Yes
42324 Storage. .. 4 Second.. 476.45 5F Yes
43337 Study 5 5 First Floor 199.195F Yes
43340 GuestB... E  First Floor 199.195F Yes
43342 Living A... ¥ First Floor 30296 5F Yes
43344 Large CI... 8 First Floor E1.42 5F Yes
43346 Kitchen 3 3 First Floor 93.95 5F Yes
43343 Fanty 10 10 First Floor 9903 5F e

Area of departments

Department Total Area The number of rooms: 10

1B88.73 5E The number of rooms without tags: 0

B
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Steps to Integrate Multiple VSTA Samples

Now that you know the steps to integrate one VSTA sample from the SDK to a macro project in the Revit
VSTA IDE, this section describes the steps to integrate all the Revit VSTA samples.

These instructions assume that you completed the steps in the prior section, “Steps to Integrate One
VSTA Sample: Rooms.” For example, it is assumed that you will work in the AppCSharp project, and that
the required references ( System._Windows.Formand System.Drawing ) have been added
already.

As noted earlier, the VSTA Samples are packaged with the Revit SDK. If you skipped a step, see the
section, “Revit SDK, API Reference Documentation, and VSTA Samples,” in this topic.
Copy the Samples from the SDK to Your Revit Installation

First, outside of the Revit VSTA IDE, copy the remaining VSTA samples subfolders from the unzipped
Revit SDK to the Samples subfolder on your file system, under the Revit installation. For example, copy
the folders:

From:
C:\My Documents\Revit 2009 SDK\VSTA Samples\CS\*
To:

C:\Program Files\Revit Architecture
2009\Program\VstaMacros\AppAddIns\defaul tAddIns\AppCSharp\Samples\*

(Skip the copy operation for the Rooms subfolder that was copied in the prior example.)

After copying the files from the Revit SDK to the subfolder indicated above, your Windows Explorer view
might look similar to the following:

7 Samples E]@
: Fle Edit Wew Favorites Tools Help ;'f
: @ Back - > 'ﬁ- y. | Search ‘L Faolders '
i Address |2 CriProgram Files\Revit Architecture 20091ProgramiistaMacrosiappaddingidef aultaddins) App| ¥ | a Go
Falders = Marne
=) [ Revit Architscture 2009 |a] (ERooms
® [ Data D) CreateBeamsColumnsBraces
(23 Journals |2 DeleteObiect
|2 GridCreation
|2 InplaceFamilyanalyticalModel 30
o ar ) PrajectInfo
) Pluglns |Z)RotateFramingObjects
) shaders |2 5labProperties
3 UPt I Structurall ayerFunction
= [ YstaMacros ‘ESampIeTester.cs
) Appaddine
= I3 defaultaddins
= |2 AppiCSharp
# |2 bin
# |5 obj
| Properties
CreateBeamsColumnsBraces
) DeleteOhject
[ |7} aridCreation 3
I5) InplaceFamilyanalyticalModel3n | [
|2 ProjectInfo
123 Rooms
| RotateFramingObjects
|2) SlabProperties
|2 StructurallayerFunction ‘v
< | 3 [#] >
10 objects (Disk free space: 55.2 GE) 4,26 KB j Iy Computer
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Include the Samples in the Macro Project

In the Revit VSTA IDE, enable the Show All files button in the Project Explorer. For example:

Project Explorer

- Bl b &l Files
+- [+3] References
=l [ & Architecturez009

fﬁ Thisapplication,cs
=l |5 Samples

The newly copied samples subfolders are shown in Project Explorer. Because you already have the
Rooms folder under Samples, you will need to right-click on each of the other sample subfolders and
select Include In Project from the menu. For example:

Project Explorer

.E AppCSharp
+-- =d| Properties
+- [+3] References
=l [ & Architecturez009
+- @] Thisdpplication,cs

i bin
[ aobj
=l | Zr Samples
4 [ Create sColumnsBraces
+- i
+ 71 Gridcreation) Include In Project N\J
+- % InplaceFamil B ocu i
+- 7} ProjectInfo |
+- [ Rooms 52 Copy
+- i i RioktakeFrarin Faste
+ 1 SlabPropertis
+- 1 structuralla K| Delete
.} SampleTeste Renarme
_‘E AppiisualBasic : _
5 [ Architecturezong =1 Froperties

(If the Rooms subfolder were not already under Samples, you could have right-clicked on the parent
Samples folder in Project Explorer to use a single “Include In Project” option.)

Also include the SampleTester.cs class into the AppCSharp project.

Create a Macro to Use SampleTester and Build the Project

After you include all the VSTA Samples into the project, you can use SampleTester to run them
individually. The following code shows one way to do this.
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/// Sample Rooms test
public void SamplesTest()

{

}

SampleTester samples =

new SampleTester(this);

//samples._RunCreateBeamsColumnsBraces();
//samples.RunDeleteObject();
samples._RunProjectinfo();
//samples._RunRotateFamilyObjects();
//samples._RunSampleRooms() ;
//samples._RunSlabProperties();
//samples.RunStructurallLayerFunction();

Again, this code assumes that you already followed the steps in the prior section, “Steps to Integrate
One VSTA Sample: Rooms.” Note how we are not running all the VSTA sample macros simultaneously;
you would uncomment the particular sample that you want the macro to run.

Each sample may have an assumed element type (such as structural elements with Revit Structure), or a
prerequisite action (such as selecting an object to be removed in your model, before trying the
DeleteObject method). See the source code for each sample to understand the context for each macro.

In the Revit VSTA IDE, build the macro project. If you encounter errors, you may need to comment out
the NewPathReinforcement method and namespace defined in the SampleTester.cs class. Then try
building the AppCSharp macro project again.

Run the SamplesTest Macro

To run the SamplesTest macro, return to Revit, start Macro Manager, select SamplesTest from the
AppCSharp list of project macros, and click Run. Here is sample output from the Projectinfo macro,
which loads a form that prompts for information about the current project:

-

Project Information

ﬁ

Project Mame

Project Mumber

Client Mame

Skatus

Issue Date

Address

Energy Daka
Postal Code

Building Type

Museurn of Fine Arts

ME267-007

Town of Frye Island, Maine

Pre-design

20-Apr-2008

1 Leisure Lane, Frye Island, ME

04071

Museumn w

[ Ok, %J[ Cancel
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Caveat: GridCreation Sample

Note that one of the Revit VSTA samples, GridCreation, has a dependency on a resources.resx file.

Before experimenting with the GridCreation sample, set the ResX file in the Revit VSTA IDE.

In Project Explorer, navigate to AppCSharp > Samples > GridCreation > Properties.

Highlight the resources.resx file.

In the Properties pane, select the Custom Tool property, and enter ResXFi leCodeGenerator in the

value column. For example:

Project Explorer

2 [ B|F | ELE

=d| Properties
«3] References
1 Architecture2009

-~ I

|7 Samples
+- [ CreateBeamsColumnsBraces
+- [ Deletedbject
=l [ & GridCreation
=l | Properties
+ _.;] Resources.resx
#] CreateOrthogonalGridsData.cs
+- 2] CreateOrthogonalGridsForm.cs

ElProject Explorer |[7]0atka Sources

Properties

Resources.resx File Properties

Build Action Embedded Resource
Copy bo Output Directory Do nak copy

Zuskom Tool ResxFileCodeGenerator|
Zuskom Tool Mamespace

File: Mame Resources.resx

> 1 X
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Frequently Asked Questions about Revit Macros

This section covers frequently asked questions about Revit macros.
Q: | was expecting to see my newly created macro listed in Macro Manager’s categorized list, but it is
not there. Why?

A: You must successfully build the macro project in the Revit VSTA IDE (use the Build menu) before your
new macros will appear in Macro Manager.

Q: Do | need to add RevitAPl.dll as a reference when writing a new macro?

A: No. You do not need to reference Revit DLL files because this step was completed for you. A Revit
VSTA macro project uses Revit.Proxy.dll as a required reference. Revit macros will fail if you delete this
reference in the IDE. For example:

Project Explorer » 0 X
2| @ [2]
,E AppCSharp Eal

+- |=d| Properties
=l | References
42 Microsoft, WisualStudio, Tools, Applications, Adapker
A2 Micrasaft, YisualStudio, Toals, Applications . Conkrack
A Rewit.Prowy
A Syskem
A Syskem, Addin, Conkrack
A Syskem.Data
A Syskem,Drawing
A2 Sysken, \Windows,Farms
A Syskem, ML
=l | Architecturez009
cﬁ Thisapplication.cs

Q: Dol need to edit my Revit.ini files?

A: No. Once you install Revit VSTA on your Revit product installation, Revit knows the API for the macro
support.

Q: Inthe Revit VSTA IDE, | deleted a macro by removing its method in the This*.cs file or This*.vb file.
However, the deleted macro’s name still appears when | open the Macro Manager’s categorized list
again. How do | clear the name from the list?

A: You must build your edited project successfully before Macro Manager recognizes the removal.
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Q: | opened a new Revit Project and tried to start the Macro Manager, but the menu item is disabled.
How do | enable it?

A: Because macros can be embedded in documents, before starting the Macro Manager or launching
the Revit VSTA IDE, you must first name and Save the project file.

Q: Why didn’t anything happen when | selected File > New Project...” in the Revit VSTA IDE?

A: The IDE does not support creating a new macro project. The IDE provides four default macro
projects:

e AppCSharp.csproj
e AppVisualBasic.vbproj
e DocCSharp.csproj
e DocVisualBasic.vbproj

You can write macros only in these four projects. Therefore, File > Open Project... in the IDE is disabled.

Q: What are the differences between Application-level and Document-level macros?

A: Application-level macros can be run on all opened Revit projects within a single instance of the Revit
application. Document-level macro projects are stored within an .rvt file. They can be loaded from
within the current active document and run on that document.

Q: How do | access the Appl ication object or the externalCommandData equivalent?

A: All of the Application-level macros are associated with the Appl ication object. In Application-
level macros, the this keyword pointer (in C#) or the Me keyword pointer (in VB.NET) returns the
APl Application object.

In Document-level macros, the this keyword or the Me keyword returns the API Document object.
To access the Appl ication object from a Document-level macro, use this.Applicationor
Me.Application.

Q: What should I include in the startup and shutdown methods: ThisApplication_Startup,
ThisApplication_Shutdown, ThisDocument_ Startup, and ThisDocument_Shutdown?

A: The ThisApplication_Startup method is called when Revit starts up and
ThisApplication_Shutdown is called when Revit shuts down. Correspondingly,
ThisDocument_Startup is called when a Revit project opens and ThisDocument_Shutdown is
called when the project document closes. You can add your some initializing code in the *_Startup
methods and do the cleanup work in *_Shutdown methods. For example, you can register event
handlers in *_Startup methods and unregister them in *_Shutdown methods (this actually is the
recommended way).
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Q: How and why should | register and unregister my Revit event handler?

A: As noted previously, the recommended way to do this in Revit VSTA is to register event handlers in
the *_Startup method and unregister them in *_Shutdown method. Every VSTA macro will be
loaded and unloaded dynamically. When you debug (Steplnto) a macro, if the event handler is not
properly unregistered, Revit may call into a wrong method (maybe an invalid memory address).
Although Revit VSTA may prevent Revit from crashing in this scenario, any event handlers that are not
properly unregistered may cause performance issues during your current Revit session.

Q: | want to experiment with the Startup and Shutdown methods and an event handler. Can you show
me an example?

A: The following sample code shows how to register an OnDocumentNewed event handler, which will
automatically launch a message box when a new Revit project.

Important: This example requires that you have added System.Windows.Forms as a reference in
the macro project, as shown in the instructions for the MyFirstMacroAppCS example. See “Example:
Application-Level Macro in C#,” but be sure to add the required reference for your language’s
corresponding macro project type.

VB.NET example, Application-level:

Private Sub ThisApplication_Startup(ByVal sender As Object, ByVal e As System.EventArgs)
Handles Me.Startup

AddHandler Me.OnDocumentNewed, AddressOf Me.ThisApplication_OnDocumentNewed
End Sub

Private Sub ThisApplication_Shutdown(ByVal sender As Object, ByVal e As System.EventArgs)
Handles Me.Shutdown

RemoveHandler Me.OnDocumentNewed, AddressOf Me.ThisApplication_OnDocumentNewed

End Sub
Private Sub ThisApplication_OnDocumentNewed(ByVal document As Autodesk.Revit.Document)

System.Windows.Forms.MessageBox.Show("'"VB.NET Application event OnDocumentNewed')
End Sub
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C# example, Application-level:

private void ThisApplication_Startup(object sender, EventArgs e)

{

this.OnDocumentNewed += new

Autodesk.Revit._Events.DocumentNewedEventHandler (ThisApplication_OnDocumentNewed) ;

}

private void ThisApplication_Shutdown(object sender, EventArgs e€)

{

this.OnDocumentNewed -= new

Autodesk.Revit.Events.DocumentNewedEventHandler(ThisApplication_OnDocumentNewed) ;

}

void ThisApplication_OnDocumentNewed(Document document)

{

System.Windows.Forms.MessageBox.Show(''C# Application event OnDocumentNewed');

Revit API Differences

The following table summarizes differences between the standard Revit APl and the Revit Macro API.

Feature or ExternalCommand Macro

Capability

Declaration | Must implement IExternalCommand Declare a public method with no parameters

interface and its Execute method. and void return type in the

ThisApplicationor ThisDocument
class.

Application | Access the Application object through As noted earlier, the this keyword in C#

object externalCommandData.Application | pointsto the Application object for
Application-level macros, and points to the
Document object for Document-level macros.
(Use the Me keyword in VB.NET). For
Document-level macros, this.Application
points to the Appl ication object
(Me .Application in VB.NET).

new Some Revit APl objects can be created directly | The Revit APl objects that can be created by

operator by new operator, such as Geometry . XYZ. new operator in external commands cannot be

For example:

XYZ a = new XYZ(1.0, 0.0, 0.0)

created by new operator in macros. Instead,
they must be created by
Application.Create.NewXXX methods.
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Feature or ExternalCommand Macro

Capability
For example, in a C# Document-level macro:
XYZ a =
this.Application.Create.NewXYZ(1.0,
0.0, 0.0);
In a VB.NET Document-level macro:
Dim a As Autodesk.Revit.Geometry.XYZ
= Me.Application.Create._NewXYZ(1.0,
0.0, 0.0)
See the MyFirstMacro* examples in this topic.

Menus and | APl external applications can create menus Not supported.

toolbars and toolbars for each external command

through an external application.

Related Information about Revit Macros

To learn more, please refer to the following resources:

Revit*APl.chm is a Help file that contains the Revit API .NET reference documentation. The API
reference documentation is provided with the Revit SDK, which is on the product DVD and the
Autodesk web site: http://www.autodesk.com/revit-sdk. (Revit 2009 Beta customers: this URL
is not active yet. See the Revit*APIl.chm that ships with the beta Revit 2009 SDK. Thank you.) Be
sure to access the Revit APl SDK for your release of Revit. As noted earlier in this topic, the SDK
also includes the Revit VSTA samples.

“DevTV: Introduction to Revit Programming,” is a video on autodesk.com that you can
download. The narrated video covers the Revit API for external commands and external
applications. It does not describe the macros functionality with Revit VSTA, but should be of
interest to developers who are looking for more details about the full Revit SDK API and its
samples. See http://usa.autodesk.com/adsk/servlet/index?sitelD=123112&id=2484975, and
look for the section that starts with “DevTV:...” (Revit 2009 Beta customers: do not use the
Revit 2008 SDK from this web page.)

Autodesk Developer Network, http://adn.autodesk.com, has information and expert advice
about the full Revit API. [If you do not already have an ADN login account, please contact your
Autodesk representative.
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