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We’ve all been there: it’s an hour until your deadline and the project manager wants to make one little 
change. The problem is, this change will take hours of tedious work...hours you simply don’t have. 
However, through the power of Autodesk Revit macros and some basic programming, you learn how a 
little automation can save you a ton of time on your next project and make you the hero you always knew 
you were. 

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

 Install the Revit Software Development Kit 

 Understand the differences between Revit macros, add-ins, and external applications 

 Create custom macros in Revit using the Revit macro editor and VB.NET 

 Use resources to get more information about .NET and the Revit API 

 

About	the	Speaker 
Michael Kilkelly is a principal at Space Command, an architecture and design firm based in Middletown, 
CT. Prior to founding Space Command, Michael was an associate at Gehry Partners in Los Angeles. 
While at Gehry Partners, Michael worked on a diverse range of projects including the New York by Gehry 
residential tower in New York City, the Guggenheim Abu Dhabi Museum in Abu Dhabi, UAE and the 
Joyce Theater also in New York City. 
 
Michael is a graduate of Norwich University and the Massachusetts Institute of Technology. He has 
taught architectural design at The Boston Architectural College, Wentworth Institute of Technology and 
Northeastern University. Michael has lectured widely on the application of digital technology in 
architectural practice. He is a registered architect in the Commonwealth of Massachusetts. 

 
Email: michael@spacecmd.com 
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Why	Customize	Revit?	
Imagine Revit is a pick-up truck. You drive it off the lot and it’s great for getting your work done. Over 
time, however, your work changes and you need a different kind of truck. You need to go off-road or you 
need to carry a specific type of cargo. You can either buy a new truck, provided you can find one that will 
do the job you need it to, or you can customize your truck to suit your needs.  

Customizing Revit allows you to tailor the software to the specifics of how you work. It allows you to fine 
tune your tools and helps you do your work even better and faster. It turns your good truck into a monster 
truck.  

 

 

What	does	customization	mean?	
Customizing software is creating or extending the functionality of the original program through code 
written with the application’s API.  

API is an acronym for Application Programming Interface. An API is an interface that allows software to 
communicate and interact with other software. Generally speaking, an API does not give you full control 
over every aspect of the software. APIs expose only certain functionality and data while protecting other 
parts of the application.  

APIs are extremely powerful in that they allow other applications to collaborate and integrate with the 
original application while also allowing outside developers to create new functionality for the application. 
Using an API, the origin application can become a platform rather than just a program. Facebook, Google 
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and Twitter all have robust APIs that allow developers to extend the reach and power of the original 
application. 

The Revit API is built on the Microsoft .Net framework 4.0. APIs using the .Net framework can be 
accessed using a variety of programming languages. Revit’s API can be accessed using C#, VB.Net, 
Python or Ruby programming languages. 

What	Customization	Can	Do	for	You	
Customization is really good for doing two things; automating repetitive tasks and extending the 
functionality of the software.  

Automate	Repetitive	Tasks	
Let’s face it, there are a lot of tasks we have to do in Revit that are just downright boring. Renaming 
sheets, renumbering rooms, changing family names are all necessary tasks but they don’t make for 
exciting work, especially if you have to do it more than once. The more times you have to do a 
particular task, the better a candidate it is for automation. Programming a macro is a lot more 
satisfying and challenging than clicking “rename” a hundred times. Also, computers are much better 
at accurately entering repetitive information than we are. Automating these types of tasks can greatly 
reduce errors and save your sanity. Plus, you can re-use your code for other tasks. Once you build a 
library, you can quickly assemble new macros using your existing code.  

Extend	Functionality	
Sometimes Revit doesn’t do what you need it to do. You might have a particular design problem that 
can’t be solved using Revit’s out-of-the-box tools. You might need a specific tool to for a unique task. 
Customizing Revit allows you to create, explore or analyze things that you can’t do with the original 
software. The Revit API provides access to tools and frameworks that are only available 
programmatically such as the Revit Analysis Framework and the Revit Performance Advisor.  

How	Much	Time	Should	You	Spend?		
How much time should you spend automating a task? Well, that depends. If a macro will save you 
15 – 30 minutes when completing a task and you do this task on a weekly basis, you’ll quickly 
recoup your development time. If it’s an occasional task that will take longer to code than actually do, 
then it might not be a good candidate for automation. Below is a helpful chart for determining 
whether or not to automate a task.  
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Image credit: www.xkcd.com 

While you may not save a lot of time when you’re learning to program macros, you will be further 
developing your skillset and learning a lot about the inner workings of Revit, which will definitely help you 
become a better Revit user. 

 

Types	of	Customization	in	Revit	
There are four ways to access the API in Revit:  

1. Macros – created using SharpDevelop, the internal development environment in Revit. 
Macros are run from the Manage > Macro Manger menu. 

2. External commands – created using an external development environment like MS Visual 
Studio. External commands are run from the Add-Ins ribbon. External commands cannot 
share data with other add-ins.  

3. External applications - created using an external development environment like MS 
Visual Studio. External applications are loaded when you start Revit and remain loaded 
until Revit closes. Can share data with other add-ins.  
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4. Database level applications – created using an external development environment like 
MS Visual Studio. Database level applications are like external applications but don’t add 
anything to the user interface.  

Macros are by far the easiest way to access Revit’s API. They don’t require additional software and are 
the easiest way for beginning programmers to learn the API. The other three types of customization allow 
you to better integrate your code with the Revit user interface. Some of the types can share data with 
other command or can persist across multiple project files. With that extended power, however, comes 
greater complexity. Again, for beginning coders, macros are the easiest way to get started. 

So what exactly is a macro? A macro is a user created command that’s coded using Revit’s API. Macros 
are run directly inside of Revit. Some other applications, like MS Office, have the ability to create macros. 
Revit macros are different from MS Office macros in that you can’t record actions in Revit like you can in 
MS Office. Revit macros must be coded by hand.  

 

The	Revit	2014	SDK	
To get started, you should first install the Revit 2014 SDK. The SDK or software development kit contains 
help files and sample code that will assist you as you learn to program macros. The Revit 2014 SDK be 
installed from the main page of the Revit installer or it can be downloaded from the Autodesk Developer 
Network website. (http://usa.autodesk.com/adsk/servlet/index?id=2484975&siteID=123112) 

The SDK will install on your hard drive and create the following subfolders and files. Take some time to 
review the files. The macro samples in particular are useful when you start creating your own macros.   
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Create	Your	First	Macro	
Ready to create your first macro? As you’ll see, the process is very straightforward. Follow these steps 
and you’ll be on your way to macro mastery.  

1.	Open	the	Macro	Manager	
In Revit 2014, create a new project file. Open the Macro Manager by selecting the Manage ribbon and 
clicking the Macro Manager icon.  

 

Macros can reside either in the active model file or within the application. Macros saved within the model 
file can be used by any user who opens that file. Macros saved in the application are saved to the user’s 
Revit configuration. These macros can be used on any model file but only by the user who created the 
macro.  

 

2.	Create	a	New	Module	
To create a macro, you must first create a new module. A module is simply a collection of macros. Each 
macro within the module must have a unique name and all the macros within the module must compile 
without errors.  

Click the “Project 1” tab then click the Module button in the “Create” section. In the “Create a New 
Module” dialog box, title your module “MyFirstModule. In Revit, you can program macros in C#, VB.Net, 
Python or Ruby. You can read more about the specifics of each language later in this handout. For this 
exercise, choose VB.Net as the module’s language. Click OK to create the module.  
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Once Revit has created the module, SharpDevelop will launch. SharpDevelop is an open-source 
development environment that’s built into Revit for programming macros.  

3.	Create	a	New	Macro	
Now that we have a module, we’ll create a macro to go in the module. Make Revit the active application 
and click the Macro button in the “Create” section of the Macro Manger dialog. In the Create a New 
Macro dialog, title your macro “MyFirstMacro” and set the language to VB.Net. Click OK to create the 
macro.  

 

4.	Write	Your	Macro	
Back in the Macro Manager dialog, select “MyFirstMacro” from the list and click the “Edit” button. This will 
bring you to SharpDevelop. In the SharpDevelop code window, you’ll see standard code that is 
automatically created. You’ll also see the starting code for “MyFirstMacro”.  
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Your first macro is going to simply popup a message box in Revit. It only takes one line of code. Between 
“Public Sub MyFirstMacro()” and “End Sub”, type the following: 

 

	

5.	Build	Your	Macro	
Once you’ve typed the code, you’re ready to build the macro. All macros must be built or compiled before 
Revit can run them. In the SharpDevelop pull-down menus, select Build then Build Solution. 

 

This command will compile your VB.Net code into the .Net intermediate code. Any errors or warnings will 
show up in the Error and Warnings window located at the bottom of the SharpDev interface. If you don’t 
see the Errors window, click the View pull-down then select Errors from the list.   
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If you have an error, double check your code and make sure your spelling and syntax are correct. The 
code window will list errors by their line number so they’re generally easy to pinpoint.  

6.	Run	the	Macro	
Revit will only allow you to run macros that have compiled without any errors. If your macro compiled 
correctly, go back to Revit and open the Macro Manager dialog (Manage > Macro Manager). You should 
see “MyFirstMacro” in the list for “MyFirstModule”. 
 

 

Select “MyFirstMacro” then click the Run button. This will execute your macro. You should see the 
following on your screen: 
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You did it! You wrote and compiled your first macro. Now, to take this further, you can modify the code to 
report back something more useful. If you want the code to report back the current file’s filename, change 
the code to the following: 

 

The “Me.Document” object contains data pertaining to the current model file. For a variation, change 
“Me.Document.Title” to “Me.Document.ActiveView.ToString” to see the current view in the current model 
file. 

 

Next	Steps	
Congratulations, you created your first macro in Revit! The next challenge is learning to program and to 
utilize the Revit API. While teaching all the details of programming is beyond the scope of this workshop, I 
will highlight some key areas to guide you on your journey to macro mastery.  

Choose	a	Programming	Language	
In the example above, we used the VB.Net language to write the macro. One of the great things about 
writing macros in Revit is that you can choose from four different languages to write your code. Since 
Revit’s API uses the Microsoft .Net framework 4.0, you can use C#, Visual Basic .Net, Python or Ruby. All 
these language compile into the same intermediate language so you have full access to Revit’s API from 
any of the languages. You can build the exact same macro in terms of functionality using any of the 
supported languages. Choosing a language is largely a matter of personal preference and learning style. 
Below are some characteristics of each language:  

Language History Pros Cons 

C# Based on C and C++ Lots of Revit specific 
code samples available 
online. You can use C# 
to develop stand-alone 
desktop applications. 

The languages syntax 
is not as readable as 
other languages. The 
code is more terse, is 
case sensitive and 
uses obscure symbols 

VB.Net Evolved from 
Microsoft’s Visual Basic 
Language 

VB.Net code is easier 
to read than C#. The 
language is not as strict 
as C#. You can use 
VB.Net to develop 
desktop applications.  

VB.Net is “wordier” 
than C# - it takes more 
lines of code to do the 
same thing. Some say 
the language isn’t as 
elegant as other 
languages.  
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Python Created in 1991 by 
Guido van Rossum.  

Lots of general code 
samples and learning 
resources available. 
Easy to learn. Python 
code is very readable. 
Can build web and 
desktop applications 
using Python. Great for 
beginner programmers. 

Not many Revit specific 
code samples available 
online yet. 

Ruby Created in 1995 by 
Yukihiro Matsumoto. 

Lots of general code 
samples and learning 
resources available. 
Easy to learn. Code is 
very readable. Can 
build web applications 
using Ruby. 

Not many Revit specific 
code samples available 
online yet. 

 

Converting	Code	from	One	Language	to	Another	
SharpDevelop can convert code from one language to another. If you find a good Revit code sample 
written in C#, you can easily convert it to VB.Net (or Ruby or Python). Simple cut and paste the code into 
the code window then select Project > Convert and choose the language you want to convert it to. 
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Learning	to	Write	Code	
Each language has its own particular syntax and idiosyncrasies. Learning to write code requires patience, 
persistence and lots of trial and error. There are many, many books, website and online courses that will 
teach you programming. I highly recommend taking a course or doing some self-guided tutorials when 
you are starting out. O’Reilly publishes many introductory programming books. Sams Teach Yourself in 
24 Hours is another good book series for beginner programmers. Udacity.com offers a great beginning 
course in computer science using Python. Udemy.com also offers online classes in Python and Ruby. 
There are many options available to suit every learning style. The key is to be patient and stay with it.  

Transferring	Your	Skills	
One additional benefit to learning to code macros in Revit is that you can put these new skills to other 
uses. Once you have an understanding of the language, you can write code for other applications or 
create web sites or stand-alone applications. C# and VB.Net can be used to write custom AutoCAD add-
ins. VB.Net can also be used to create MS Office macros. SketchUp can be customized using Ruby and 
you can use Python to write scripts for Rhino. The benefits of learning to write code are vast and will pay 
you many dividends throughout your career.  

	

Learning	the	Revit	API	
As you move beyond your first Revit macro, you’ll need to get familiar with the Revit API. The best way to 
do that is through the Revit API help file. The help file is your roadmap to learning the API. You can find 
the help file in the Revit 2014 SDK folder. Open the RevitAPI.chm file and click the “Content” tab. The 
help file lists all of the namespaces in the Revit API.  

A namespace is essentially a hierarchical container for the various identifiers within the API. A good 
analogy for namespaces is your computer’s folder structure. Each folder at the same level of the directory 
structure must have a unique name. The folders can contain similarly named files but the path to each file 
will be unique as the folder names are unique. Namespaces work the same way. There may be elements 
within the API that are named the same. For example, many elements have a “Geometry” property but 
namespaces provide a way to accurately identify which geometry you’re specifying. To reference the wall 
geometry property, you type Autodesk.Revit.DB.Wall.Geometry.  

To find more information about a specific element within the API, simply drill down through the 
namespaces to find the element. For instance, if I want to learn more about the properties of wall objects, 
I click Autodesk.Revit.DB Namespace > Wall Class > Wall Properties. The help file lists all the properties 
of wall members.  
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One thing to note is that reading the API help file isn’t always easy. It takes some practice as the help file 
isn’t written in normal English, it’s simply a description of all the elements within the API. The help file 
does contain code samples but it’s not a learning tool. Much like a road map won’t teach you to drive a 
car, the API help file won’t teach you to code but it will help you get where you’re going.  

	

Troubleshooting	Macros	
When creating macos, you will spend a lot of your time troubleshooting and debugging your code. One of 
the great things about coding is that the feedback is immediate. You write some code, compile it then run 
it. Your code will either work or it won’t. Revit will tell you immediately if it doesn’t work and you’ll feel a 
sense of accomplishment when it does work. Trust me, I know! SharpDevelop provides a number of tools 
to assist you while troubleshooting your code.  

Using	Debug.Print	and	the	Output	Window	
While writing code, it’s often useful to have your macro report back information while the macro is 
running. Writing code is an iterative process and you’ll need feedback as you develop your macro. 
SharpDevelop’s output window is useful for understanding what’s going on inside your macro.  

To output information to the output window, use the Debug.Print command. Before you can use the 
command, however, you’ll need to add the Systems.Diagnostics namespace to your macro using the 
“Imports” statement.  
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Once you’ve imported System.Diagnostics, simply add “Debug.Print” followed by the information you want 
to output between parentheses. The code below creates a variables called “myVariable” then fills the 
variable with text. The Debug.Print code simply report to the output window the value of myVariable.   

 

When you run the code, this is what you’ll see in the “Output” window: 

 

Printing to the output window is also useful to let you know when your marco arrives at a certain point of 
the code. A lot of macros I write contain lines like “Debug.Print(“Got Here”)”. This line just lets me know 
the macro is going to the right place at the right time.  
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Stepping	Through	Your	Code	
When you compile your code and run it, Revit will run through the code sequentially. While writing macros 
however, it is often useful to step through your code line by line so you can see exactly what’s going on. 
You can step through your code using the Step Into button in the “Macro Manager” dialog.  

  

After building your code, click the Step Into button rather than the Run button. Revit will switch over to 
SharpDevelop and highlight the first line of your code.  

 

Press the F10 key to step through the next line of code. While you’re walking through your code, you can 
view the Output window to see any outputs from from your Debug.Print lines. If you want the macro to 
continue running automatically, press F5.  
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Another useful tool is the Local Variables window. This window displays all the current variables in the 
macro. You can drill into each variable to see its values at that point of time in the macro.   

  

	

Using	Break	Points	
In addition to stepping through your code, you can set specific points where you want the code to stop 
running so you can check out the Output or Local Variables windows. Clicking on the gray area to the left 
of the line number row will create a break point. A break point is represented as a red dot. Any line 
containing a break point will also be highlighted in red. When Revit encounters a break point when 
running the code, it will stop executing the code. Pressing F10 will step through your code or press F5 to 
continue running the remainder of the macro. 

  

	

Commenting	Your	Code	
One of the most critical practices to follow when writing code is to add comments as you’re developing 
your code. These comments should serve as a reminder for what the code does and why it’s structured in 
that particular way.  

Imagine you write a great macro that saves you hours of work on a particular project. The project 
eventually ends and you archive the files. A few months later you’re working on another project and you 
come across a similar situation where this macro would work perfectly with a few adjustment. You open 
the macro and can’t for the life of you remember what the code does. Adding comments will help you or 
another user understand the logic of the macro and it will save you time should you ever need to modify 
or troubleshoot the code.    
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Each language has its own syntax for writing comments. In VB.Net, you identify a comment with a simple 
apostrophe at the beginning of the line.  

 

SharpDevelop highlights all comments in green. Comments can also be used to block code from running. 
Say you’re trying some alternate approaches to a specific part of the macro. You can “comment out” parts 
of the code that you don’t want to run. If you have three options for the code, comment out two and run 
the macro with one of the options. Commenting out can also be used to test very specific parts of your 
macro. If you’re getting errors from one section of the macro, comment out everything else, build the 
macro and step through it. This focused approach will save you a lot of time while troubleshooting. 

Exceptions	
Face it, your code isn’t going to be perfect. Even if your code compiles without an error, it can still crash 
or throw an exception when you run it. This is simply the nature of coding. If you get an error, use the 
methods listed above to systematically work through your code to identify the problem. This can seem like 
finding a needle in a haystack when you’re first starting out but as you code more and more macros, you’ll 
get better at identifying problems in your code. 
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Macro	Security	
Ever since computers were invented, people have been trying to figure out ways to inflict harm on 
unsuspecting users. Revit macros are not immune to this. The API and programming environment give 
you tremendous control over the computer and its network. It wouldn’t take much effort to create a macro 
that deleted important project or system files. A macro could even copy and execute a virus from the 
Internet. With this in mind, Revit has some precautions in place for loading and running macros. 

By default, Revit will always alert you when the family or project you’re opening contains macros. Simply 
click either “Disable” or “Enable” depending on how trustworthy you deem the file.  

 

The macro security options can be set through the Macro Security Options dialog. Click the “Revit” button 
then the “Options” button on the lower right-hand corner. You can adjust the settings for both document 
and application based macros.  
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More	Macros	
Our first macro was useful for illustrating the process for creating a macro but let’s take what we just 
learned and put it to use on a macro that actually does something useful. Here’s the scenario for the next 
macro; you’re adding a new sheet into a sequence of sheets and you need to do some renumbering. You 
could just do this manually but it’s pretty tedious and you might miss a sheet. Instead of using brute force, 
let’s write a macro that get the current sheet’s sheet number and increments it by 1.  

One of the first things we need to do when writing this macro is import the Microsoft.VisualBasic 
namespace. This will allow us to use certain Visual Basic functions, such as isNumeric. Since sheet 
numbers can contain letters, we need to test the last three digits of the sheet number to make sure it 
contains only numbers. 

 

Any time we make a change to the model via code, we need to create a transaction. The transaction 
locks the model so no other changes can occur while your change is taking place. The transaction code is 
very straightforward and it needs to wrap around your code that’s making the change to the model. If you 
try to run your macro without the transaction code, you’ll get an error. Here’s what the transaction code 
looks like:  

 

To summarize the macro, the code starts by determining if the current view is a sheet. If it is, the code 
gets the last three digits of the sheet number. It checks if the last three numbers are really numbers. If 
they are, the code creates a new variable that is the last three numbers plus one. The code then creates 
a transaction and updates the current sheet’s sheet number. As a last step, the macro alerts the user that 
the sheet number has been updated.  

To test this out yourself, create a new macro and type the following code. Remember to add the “imports 
Microsoft.VisualBasic” line as indicated above.   
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Some variations of this macro would be to automatically renumber all the sheets in the project file instead 
of just the active sheet. Another option would be to renumber a specific, user-defined series of sheets, 
like only the A2 sheets.  

Another useful macro is one that converts model lines to walls. This macro show you how to prompt the 
user for information and how to create Revit objects. The macro also shows element filtering which is how 
the API collects objects of a certain type. Here’s the code: 

 

The code starts by prompting the user to select a level object on which to create the walls. The 
Me.Selection.PickObject command prompts the user and puts the selected level object in the curLevel 
variable. The code then creates a collection of all line elements in the project using the 
FilteredElementCollector. You can use FilteredElementCollectors to create selections of any object type 
in Revit. Once the lines are collected, the code loops through each line and checks if it is a model line. If it 
is, the code creates a transaction and uses the current line’s geometry to create a new wall. Once the 
wall is created, the code commits the changes then moves on to the next line.  

To expand this macro, you could have the code create different wall types for different line types. You 
could also program it to automatically create the walls on a specific layer rather than prompting the user 
for the level. A third variation could use a linked AutoCAD drawing rather than model lines.  
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From	Mere	Mortal	to	Superhero	
Learning to code takes time and patience but it’s a rewarding endeavor. Don’t be intimidated by the code. 
Just work systematically and take small steps and you’ll be well on your way to macro mastery. As your 
skills develop, your ability to do the seemingly impossible will increase considerably. While you won’t be 
able to leap building in a single bound, you will be able to wrangle building data and leap over deadlines 
like a true superhero!    

 

	

Additional	Resources	
In addition to the information provided in the Revit 2014 SDK, you can find many online resources for the 
Revit API. Here is a list of some websites and resources I’ve found to be helpful: 

Blogs	
Boost Your Bim - http://boostyourbim.wordpress.com/ 

The Building Coder -  http://thebuildingcoder.typepad.com/ 

Spiderinnet - http://spiderinnet.typepad.com/blog/ 

The Proving Ground - http://wiki.theprovingground.org/revit-api 

Online	Forums	
Augi - http://forums.augi.com/forumdisplay.php?218-Revit-API 

Online	Courses	
Learn to Program the Revit API - https://www.udemy.com/revitapi/ 

Books	
Autodesk Revit 2013 Customization with .Net How-to by Don Rudder 


