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Learning Objectives

* Learn about the Revit API.

» Learn how to set up Visual Studio for Revit add-in development.
» Gain access to valuable resources to build upon.

* Learn how to add your own functionality to Revit.

Description

This hands-on lab aims to provide an introduction to creating your own Revit add-ins using C#.
This lab will not be an overly complex look at add-in creation from a computer programmer’s
point if view. Instead, it will introduce Visual Studio and C# from a Revit user’s perspective. We'll
learn how to set up Visual Studio templates to get started quickly, how to observe the Revit
database to find out what we can add, and how to build simple functionality to make Revit do
what we want. In addition to these, you'll gain insight into a ton of valuable resources to use as
you continue your journey into the Revit API.

Speaker

v— John Pierson is a Design Technology Specialist at Parallax Team, a full-service

- Implementation firm. Specializing in the creation of custom tools and workflows
' for the AEC industry, John has become well known for his Dynamo-based
¥ solutions. Currently, John manages several Dynamo packages that are
. available to the Dynamo community. This includes Rhythm, Bang! and Monocle
. totaling over 105,000 downloads.

) In addition to the creation of automated workflows and custom tools, John is a

Revit certified professional for all disciplines. As a Revit certified professional, he provides
custom content creation, project-based modelling, and Revit training.
John is an avid contributor to the Dynamo community, being a moderator on the Dynamo forum
and a contributor to the Revit Forum. John is also a top speaker at many events including,
Autodesk University, BiLT Conferences and various user groups everywhere.
Find him at sixtysecondrevit.com, @60secondrevit or on parallaxteam.com
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Introduction

This class is meant to be an introduction to Revit Add-Ins to get the average Revit user up and
running as quickly as possible. | structured this class based on my own experiences hacking
away at Revit Add-Ins until it worked for me. | wanted to give you some useful tips and
comments | have picked up over the years.

There’s a slight chance that...

» This class will get some terms incorrect. It happens to all of us. Revit Add-In
Development is a pretty big topic to cover when you are a Revit user first.

»  We will reference more refined resources for the next steps or for answers to our
questions.

*  We will venture into some “questionable” territory from the point-of-view of “real
programmers”. Don’t worry though, it’s going to be okay. @)

There’s a 100% chance that you...

» Will have fun learning about C# and gaining some insight to get started.

*  Will make awesome stuff that can be used in Revit.

» Will learn at least one thing that you did not know before opening this handout.

» Will find out about great resources to venture down your Revit API Journey and grow.

Resources (from people way smarter than me)
 Pushing Revit to the Next Level: An Intro to Revit Plugins with C# - Jeremy Graham

Jeremy goes into real depth regarding how to work within C# and the Revit API. He
defines tons of key terms and really breaks down some of the nuances when getting
started from scratch. This class is a great next step when you want to learn more about
the semantics of C#.

 Revit API Resources — Danny Bentley

Danny’s YouTube is an amazing resource for next steps in your Revit Add-In journey.
He has everything on there from sample workflows and great explanations of how visual
studio works.

Danny’s YouTube & Danny’s Twitter

« Untangling Python: A Crash Course on Dynamo‘s Python Node - Gui Talarico

Gui’s class is an amazing resource on using Python for Revit to its fullest. He covers
deep Python concepts and provides info on how to utilize outside development
environments. He is also an active contributor to the AEC community when it comes to
Python and the API. His API resources are something | use on the daily.
http://www.revitapidocs.com/ & https://apidocs.co/
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Key Terms

Visual Studio

Visual studio is an IDE (integrated development environment) that allows us to author code to
execute with Revit. Basically, a cool text editor that allows us to compile code.

Visual studio is to code as Revit is to RVT files. For these exercises we are using Visual studio
community which is free.

C#
C# is a general-purpose, modern and object-oriented programming language pronounced as “C
sharp”.

Object Oriented Programming

C# is an object-oriented programming language. This means that all the items in C# are objects.
Within objects we have properties and methods. Properties give us info about the object, while
methods allow us to make the object perform a function. This can be compared to Revit in the
sense that all items are objects. Looking at a wall element, we know that this has certain
parameters (properties) and modifiers(methods).

Build
Building our code in visual studio means we are compiling it for use in Revit. Within this build
process we can have other things happen like copying files around or cleaning up files.

IntelliSense

IntelliSense is a code-completion aid that includes several features: List Members, Parameter
Info, Quick Info, and Complete Word. These features help you to learn more about the code
you're using, keep track of the parameters you're typing, and add calls to properties and
methods with only a few keystrokes. Basically, this is autocompleting for our code. Which
is awesome.
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What is an API?

Technically API stands for Application Programming Interface. This is a protocol to
communicate with something, in our case the Revit API.

Simple Definition
A common language for us to communicate with the receiving party.

API of a Dog

Zero (my wife and I's dog)

Animals

Namespace: Animals is a category with classes.
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Exploring the Revit API

Whenever a Revit user finds themselves wanting to add functionality to Revit, they often have
an idea or goal in mind. Typically, you want to access or change data on a Revit element and
simply could not find a node for it in other custom packages.

Find Properties and Methods of Revit Elements

The absolute easiest method of finding out what you can do to a Revit element is to use the
website, APIDocs. APIDocs is built by Gui Talarico and provides instant access to various API
documentation for Revit, Rhino and Grasshopper. (APl is Application Programming Interface
and is a set of definitions for a program)

Revit Search Q
W Follow @ApiDocsCo
f/"\‘
NN

<> by Gui Talarico

Apidocs.co landing page.

Finding Element Properties

On APIDocs, you can search for properties based on what you want to achieve. In this
example we want to access the Pinned property of elements with Python. Since this is
possible using the Ul, it should be possible through the API as well. Searching on API
docs yields the following result.

Revit / Pinned Q,

= PIMEqUDEC SO e e ey FToPer iy =
F:Autodesk Revit. DB BuiltinFailures EditingFailures PinnedObject5omeDeleted

Some pinned objects were deleted while others were not.
F' pinned Property

P:Autodesk Revit. DB.Element.Pinned

Identifies if the element has been pinned to prevent changes.

We can see that Element has a property called pinned.
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Setting up Visual Studio

There are a ton of valuable resources out there to get you started making Revit add-ins from
scratch, but this class aims to demonstrate a simpler method.

Using Revit Add-In Templates
How do you normally start a Revit project? With a template? (I hope so). With visual studio it is
no different. We can start from a pre-baked template to hit the ground running!

TheBuildingCoder’s Revit Add-In Wizards

With each version of Revit comes a new template. Luckily, Jeremy Tammik (aka
TheBuildingCoder) provides a new one each year!

This is hosted on GitHub at this address:
https://qithub.com/jeremytammik/VisualStudioRevitAddinWizard

Configuring the Template in Visual Studio

Simply download the latest release from the releases section, and extract the contents.

AR -l - u} X [ 1 = | Revit 2020 Addin

Y

* J Teeme || SREERe ‘T{j- \ﬂ ] x ;J cut x ‘T@New item = \ﬂ open - [ select all
W bl A Copy path 1 ] Easy access ~ Edit Select none
Pinto Quick Copy Paste oDy New Properties Select Pinto Quick Copy Paste Move Copy Delete Rename  New Properties
ssssss [zl coprte R older - B - access [2] Paste shortcut - folder - lpHistory (7 Invert selection
Clipboard Organize New open Clipboard Organize New Open Select
« v 1 | = VisualStudioRevitAddi.. > cs v U Searches 2| « v 4 | <« Documents > Visual Studio 2019 > Templates > ProjectTemplates > Revit 2020 Addin v O | Search Revit
~  Name Date modified Type 4" Name Date modified Type Size
g E
. Properties 10/28/2019 9:57 AM File folder B Properties 10/28/2019 10:01 AM  File folder
1 B App.cs 10/28/2019 9:57 AM Visual C# Source F... B Bl Appcs 10/28/2019 9:57 AM Visual C# Source F.. 1KB
Ef command.cs 10/28/2019 9:57 AM Visual C# Source F... Ei command.cs 10/28/2019 9:57 AM Visual C# Source F. 2k8
b [ RegisterAddin.addin 10/28/2019 9:57 AM ADDIN File [ Registeraddin.addin 10/28/2019 9:57 AM ADDIN File 1K8
. R Templatelconico 10/28/2019 %:57 AM lcon R Templatelcon.ico 10/28/2019 9:57 AM Icon 197 KB
T TemplateRevitCs.csproj 10/28/2019 %:57 AM Visual C# Project fi.. [ TemplateRevitCs.csproj 10/28/2019 %:57 AM Visual C# Project fi.. 4KB
) TemplateRevitCs.csprojuser 10/28/2019 9:57 AM Per-User Project O &) TemplateRevitCs.csproj.user 10/28/2019 %57 AM Per-User Project O, 1K8B
] TemplateRevitCs.vstemplate 10/28/2019 9:57 AM Project/Item Temp. - 3] TemplateRevitCs.vstemplate 10/28/2019 9:57 AM Project/Item Temp. 2k8
a
P L ]
o €
|
L .
E

Extract into (Note: You will need to create the red directories):
C:\Users\USERNAME\Documents\Visual Studio 2019\Templates\ProjectTemplates\Revit 2020 Addin
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Using the Template

After extracting the files into the correct directory, you will then have the Revit 2020
Addin Template on the start page.

Create a new project

Recent pFOjECt templates All Languages All Platforms All Project Types

A list of your recently accessed templates will be

e e Windows Application Packaging Project

aining V

Visual Basic Windows uwp Desktop

Install Windows Universal tools for C++ development Installation required

ping Window sal C++ a

Windows: uwp

ry (NET Core)
Wind ntation Foundation client a

B Revit 2020 Addin

K

emplate it 2020 C# .NET add-in proj

Not finding what you're looking for?

Visual Studio Ul

Solution Explorer.
This is basically the
equivalent of our
project browser in
This lets launch our Revit.
code in Revit for
testing.

Properties. This is
basically the
equivalent of our
properties palette in
Revit.

[ Creating project Test'.. project ereation successul 4 Addto Source Control = &
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01_Hello World
Once we create our new project, we can view the content in a similar way to Revit’s project
browser.

Our visual studio solution. This is like
3 Solution ‘HelloWorld' (1 of 1 project) the directory that an RVT resides in.

4 [c2] HelloWorld This is like our current Revit model when
b M Properties working in Revit

4 w0 References

| MR Libraries that we can work with.

"B RevitAPI This can be looked at like loading families in a
=B RevitAPIUI Revit file.

=B System
App.cs Triggers on Revit loading
Command.cs Triggers on button push

[+ HelloWorld.addin This tells Revit how to load our addin.

With the template, we can see that we have all the workings of a Revit add-in pre-baked for us
in visual studio. Normally, we have to add App.cs, Command.cs, and HelloWorld.Addin
ourselves.

App.cs (Application-Level Actions)
Within our visual studio project, we can now investigate some of the items that were
generated from the template. First up is App.cs.

At the top of our App.cs code, we have a list of all the relevant Namespaces we are
using. Remember, these
represent the libraries that we will
have access to. This is like a
family list in Revit. (light gray
indicates not currently in use)
e Within our code we have our own
namespace of HelloWorld. Like
the Revit API our add-in will also
IExternalApplication have namespaces and classes
based on what we create.

HelloWorld

Vﬁesult OnStartup(UIControl pplication a)

Additionally, in the application
portion of our add-in we have
options to do stuff on startup and
Result OnShutdown(UIControlledApplication a) Shutdown Of ReVit.

return Result.Succeeded;

return Result.Succeeded;

App.cs in 01_HelloWorld
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Within our visual studio project, we also have the command class where our code will
live. Within this class we have a lot of pre-baked code that we won’t be needing in this

example.

Command.cs # X App.cs

(] Id

Autodesk.Revit.

Autodesk.Revit.

Autodesk.Revit.

Autodesk.Revit.

Autodesk.Revit.
ion

HelloWorld

ApplicationServices;
Attributes;

DB;

UT;

UI.Selection;

»n(TransactionMode .Manual)]

Command : IExternalCommand

sult Execute(

r

.0fClass(

commandData,

1 uiapp = commandData.Application;

uiapp.ActiveUIDocument;
uiapp.Application;
idoc.Document;

1 = uidoc.Selection;

or(doc)

eElementIsNot
egory(BuiltInCa

gory . TNVALTD)
(Wall));

foreach (Element e in col)

1

Debug

-Print(e.Name);

tion(doc))

tx.Start("Transaction Name™);
tx.Commit();

}

return Result.Succeeded;

The most important part to us at this
step is the Execute portion of this
class (.cs). This is where we get to
do our cool stuff.

For now, we will be removing lines

30-52 to make room for our “hello
world” command.
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Helloworld.addin (Addin Manifest)
This is our file that tells Revit how to load the add-in. Without this, Revit does not know
what to do.

HelloWorld.addin ® > Co s* App.cs
v 1.8" encoding="utf-8

Type="Command
Command HellolWorld
Some description for HelloWorld
HelloWorld.d1l
HelloWorld.Command
1910888d-5b39-40831-a4d8-f1c7751efdfo
com.typepad.thebuildingcoder

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

Type="Application
Application HelloWorld
HelloWorld.d1l
HelloWorld.App
27d21f47-4abf-429d-9ec5-8ffcd@sd2d2b
com.typepad.thebuildingcoder
The Building Coder, http://thebuildingcoder.typepad.com

This is an XML file that tells Revit where to look to load our stuff. Notice how it is using
HelloWorld.dIl and specifying both the app.cs and command.cs classes to load?

How to Load This?
With all the files available to us in Visual Studio, how exactly does Revit know what to do with it?

Once you compile your code, Revit will load add-ins from numerous locations. Probably the
simplest one to use is Roaming Appdata.

C:\Users\USERNAME\AppData\Roaming\Autodesk\Revit\Addins\2020

LUCky for US’ the ViSuaI StUdio HelloWorld = > Hel Id.addin Command.cs App.cs
template does this copy for us upon J— B ]
build! (no need to memorize this or Build .
dissect as it is prebuilt into the Build Events nlre-wm event command line:
template for us. Also, Jeremy’s class pebug
really does a great job of explaining
thIS) Settings
Reference Paths
Signing
Code Analysis
Edit Pre-build...
Post-build event comrmand line:
0" copy "S(ProjectDir)*.addin" "S(AppData)\Autodesk\REVIT\Addins\2020"
0" copy "$(ProjectDin $(OutputPath)~.dll" "$(AppData)\Autodesk\REVIT\Addins\ 2020"
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With that all mapped out, let’s build our solution and see what happens!

By clicking start, we
will build the solution
and launch Revit in
debug mode

Once Revit launches, we will
be greeted with this lovely
message. This is indicating
that the code we are running
is not yet signed with a
Code Cetrtificate. For now,
we will click “always load”.
This will appear for both
classes in our code, App.cs
and Command.cs. (See the
resources for more about
code signing)

Project  Build  Debug Test Analyze Tools  Extensions

Debug CP =

d.addin Command.cs & X App.cs

Security - Unsigned Add-In

| The publisher of this add-in could not be verified. What do you want to do?

Marne: Application HelloWorld

Publisher: Unknown Publisher

Location:
ChUsers\JohnPierson\AppData\Roaming\ Autodesk\Revith Addins' 2020\ HelloWerld.dll
Issuer: Mone

Date: 2019-10-28 20:33:41

Make sure that this add-in comes from a trusted source.

Load Once

Do Mot Lead

Always Load

What are the risks?

For testing purposes, we will start a new blank file.

Navigating to Add-Ins > External Tools, we will now see our new

command!

However, clicking on it currently does nothing.

Let’'s go ahead and add some functionality to it.

Window

Help
| nmed

Stop Debugging (Shift+F3)

‘IS HelloWorld. Cormmand

b

i@ = B W

LG LRGN  Architecture

b || 2%
Modify Exl:ernalv
Tools
Select * [ Command HelloWaorld B

In visual studio, press the stop button.
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Adding Functionality
With a successful launch in our pocket, let's go ahead and add something fun to this tool. For
this, we are going to show a pop-up dialog.

In visual studio, we can explore the Revit APl in a very easy way using a feature called
Intellisense.

Starting on line 31 of our Command.cs, let's step through with intellisense.

1. Type Autodesk and a dot .

Autodesk.Revit. |

{} ApplicationServices

. == = - < {} Attributes
2. Namespaces will show up that you can return Result.S r——

“tab” to. In this case we want Revit, then {} DB
Ul. {} Exceptions
{}u Autodesk. Rev

3. Within U, W.e ha\{e access Autodesk.Revit.UI.Dialog
to all the objects in that 4 FilterDialog
namespace Let’S SeleCt return Result.Succ & ltemSelectionDialogResult
TaskDialog 1 #3 SetupEnergySimulationDialog

Se e nulationDialogResult
i TabbedDialogActic
#3 TabbedDialogExtension
#3 TaskDialog
& TaskDialogCommandLinkld
& TaskDialogCommonButtons

% =

The dscription of TaskDialog from the Revit API.

4. One we select TaskDialog, we can evit.UI.Tas
add another dot and see methods @ Equals
within that class. In this example, we return Result.Succeeded; @ ReferenceEquals
want to Show a dialog. (o Show

5. Once we type Show, we can <.Revit.UI. ' Show()
add a pair of parentheses to A 2 of 4 w TaskDialogResult Task g.Show(: title, mainlnstruction)
fulfill parameters on this
object’s method. In this case,
we have an option of the title and the main instruction to be shown. Let’s go ahead and
fill this out with something fun.

Shows a t;sk di 1 main instruction and a Close button.
title: The title of the task dialog.
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evit.UI.TaskDialog.Show("Hello world!"™, "We have updated our privacy policy.");

Note: Since the data types expected are strings, we have to surround our parameters with “, to
tell visual studio that we want to input text.

With this added, let's go ahead and launch the debug mode again. Press the green
start button.

And now, when you click on your command under external tools, you have something new and
interesting.

Command HelloWaorld - Hello world! *

We have updated our privacy policy.

Close

Our first Dialog in Revit made with C#

More Functionality
Now that we know how to launch a window, let's make that window a bit more useful by
prompting the user for a selection first.

On line 29, the template gave us access to the current selection methods available to us in
Revit. Let’s use that to add some new functionality to our tool.

ction sel = uidoc.Selection;

ElementId selectedElementId = sel.PickObject ObjectType.Element .ElementId;

Element selectedElement = doc.GetElement selectedElementId ;
Autodesk.Revit.UI.T Show "Hello world!", selectedElement.Name ;

Result.Succeeded;
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The above code results in this,

Command HelloWorld - Helle world! *

Insitu Concrete 225mm

Cloze

Next, we will obtain parameter values from that selected element. Let’s plan for it being a wall
for now.

ction sel = uidoc.Selection;

ElementId selectedElementId = sel.PickObject ObjectType.Element .ElementId;

Element selectedElement = doc.GetElement selectedElementId ;

unconnectedHeight = selectedElement.LookupParameter "Unc ted Height" .AsValueString  ;
g.Show "Hello world!™, unconnectedHeight ;

Result.Succeeded;

02_Phase to Comments
When people begin to be interested in the Revit API, their first step is to usually use Dynamo.
Within this first step, users tend to use Dynamo to move parameters around.

For this example, we will be creating this Dynamo graph as an add-in. The graph below is
getting all of our walls, obtaining the phase created name and setting it to the comments
parameter. This is useful for additional filtering against. @

Equivalent of: Equivalent of:
FilteredElementCollector Lookup Parameter > Set Value String
Categories All Elements of Category Element.SetParameterByName
Walls v | Category Category Elements element > Element
Code Block parameterName >

auto

Equivalent of:
LookupParaméter > As Value String

Element.Name
>

Element.GetParameterValueByName

element element string

parameterName > Auto

Code Block

“Phase Created"; |>

To get started we will start another visual studio project from our template.
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Within this file we will have boiler-plate code. We need to go ahead and remove lines 46-52 as
we will not be needing them.

As we can see we have some additional boiler plate for collecting things. (Specifically lines 33-
37, which is in fact one whole statement separated by dots)

FilteredElementCo or col

= new FilteredElementCollector(doc)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.INVALID)
.0fClass( (Wall));

foreach (Element e in col)
{
Debug.Print(e.Name);

L
I

In this case, the collector is equivalent to Dynamo’s
modify this to be of the wall category.

All Elements of Type” node. We want to

To do this, we will replace line 37 with ToElements().

FilteredElementCollector
= FilteredElementCollector(doc)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.INVALID)
.ToElements();

We will receive an error because we have a few other changes to make. The error we are
receiving is due to our variable “col” being considered in the wrong way. We need to tell our
code that this will hold a List of elements. In order to do this, we simply need to change line 33
to read as follows.

TList<Element> 11s
= FilteredElementCollector{doc)
.WhereElementIsNotElementType()

.0fCategory(BuiltInCategory.INVALID)
.ToElements();
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|

|
At this point, we change our variable name to walls as well to be more specific and to alert users
as to what we are wanting to collect.

The final step of collecting walls by category is to modify the category we are collecting. This
appears on Line 36 and is defaulted to INVALID. We need to change this to the category for
walls, which is OST_Walls.

IList<Element> walls
= FilteredElementCollector({doc)

.WhereElementIsNotElementType()

.DfEategDPy(EuiltInEategDPy.DST_wallsb
.ToElements();

At this point we are now collecting walls and getting a result to work with.

In order to test our code, lets go ahead and comment out lines 41-44 as we will modify this later.

Simply select all the lines and click on the comment bar in the toolbar.
B-mEM 9 Debug ~ AnyCPU ~ P Stat - M _ M5 (fE

mand.cs # X App.cs
aseToComments - #3 PhaseToComments.Command
IList<Element> wal
= FilteredElementCollector(doc)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.0ST_Walls)
.ToElements();

foreach (Element e in col)

{

Debug.Print(e.Name);

}

We will also add a debug point to our code for it to pause at so we can view the results.
This is achieved by clicking in the gray sidebar in visual studio on line 48.
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IList<Element> walls
= new FilteredElementCollector(doc)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.0ST Walls)
.ToElements();

return Result.Succeeded;

Now we can run our code.

One we click on the command in Revit we will be thrown to Visual Studio and we can see what
our variable called walls is achieving.

IList<Element> walls
_ FilteredEle ® @ walls Count =180 :)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.05T Wall
.ToElements();

I Result.Succeeded;
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As you can see, we are actively collecting 180 walls! Thankfully, this is the same amount
Dynamo would return as well. So we did something correct!

All Elements of Category
Category Elements

vV

List {180}

Equivalent ¢

In order to continue, we will press the play button again.

b Continue o

- *3Ph

Once we continued the execution of our code we can now stop the execution and do something
with the collected walls.

Extensions  Window  Help

o ne P
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In order to modify our walls, we need to uncomment lines 42-44 and modify them within the
foreach loop. (We will discuss a foreach loop next)

Uncomment the selected lines. (Ctrl+K, Cirl+U)

ellaneous Files ~ *#3 PhaseToComments.Command
= FilteredElementCollector(doc)
.WhereElementIsNotElementType()
.0fCategory(BuiltInCategory.0ST_Walls)
.ToElements();

In order to properly go through each wall in a list, we need to iterate through each individual
one. Think about anytime you have asked a group of people a question and they all answered
at once. Did you understand everyone’s answer? Probably not. But if you walk up to each
person and ask them individually, you get an answer that makes sense.

Now, within the foreach loop we can modify each wall on its own. In order to do this, we need to
tell the foreach loop to iterate through our walls. We can do this by changing line 41 to read as
follows.

foreach (Element wall in walls)

f
L

Debug.Print(e.Name);

Now we are telling Visual studio to touch each wall and store it as a temporary variable of wall
for us to use.

Next, we can remove line 43 and replace with our own logic.
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To get started, we need to obtain the Phase Created parameter as a text value (string). This can
be achieved using the get_parameter method.

foreach (Element wall in walls)

phaseCreated = wall.get Parameter(BuiltInParameter.PHASE_CREATED).AsValueString();

But how do we know what name to lookup? We use the Revit Lookup tool! Within the tool we
can “snoop” a current selection of wall and see the parameter name we need to use.

¢l R

wmal _ | Revit Lookup

ols
mal | Hello World...
Snoop DB..
- meg | Snoop Current Selection... |‘t es

] Snoop Pick Fa
ans

Snoop Current Selection... ‘”
I

Snoop Pick Edy rroTToT
Entry| _ L Macanns
£ Snoop Objects ¥
[ o =
- Intemal Definition Field Value
~ < Intemal Definition Phase Created > Defirt
— Definition —
— Properties —
Name Phase Created
ParameterGroup PG_PHASING
ParameterType Invalid
Unit Type UT_Number
— Intemial Definition —
— Properties —
BuittInParameter PHASE_CREATED
Id -1012100
IsValidObject True
VariesAcrossGroups False
Visible True

0K

With the parameter name for Phase Created and Comments now know to us, we can write the
rest of our logic in Visual Studio.
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foreach (Element wall in walls)

i
L

phaseCreated = wall.get_Parameter(BuiltInParameter.PHASE_CREATED).AsValueString();
wall_get Parameter(BuiltInParameter _ ALL_MODEL_TINSTANCE_COMMENTS).SetValueString(phaseCreated);

On line 44 we are now telling the wall to change the comments to the phase created parameter
we previously obtained.

Let’s go ahead and run the tool on our sample file to see what it does.

foreach (Element -J311| in walls)
{
phaseCreated = _wall_,getiparameter(E‘.uiltInPar‘ameter‘.PHASEitREATED'}.As\falueStr‘ing('};
®.
Exception User-Unhandled X

Autodesk.Revit.Exceptions.ModificationOutsideTransactionExceptio

return Result.Succeeded; n: ‘Attempt to modify the model outside of transaction.

P Exception Settings

This error means that we are trying to modify Revit in a weird way. We need to use something
called a transaction to update the Revit database.

Transactions?

Transactions can be conceptualized in the same manner that they obtain their
namesake from. Think about buying a candy bar at a candy store. For you to obtain the
candy bar, you need to start a transaction with the cashier. Within that transaction
certain things take place. This includes, finding out the total cost, handing over the
money, ringing up the item and closing out the sale. The same thing goes for Revit. We
start the transaction, do some things and apply the changes to the Revit model. Note: A
transaction in an add-in will almost always result in having an undo available in Revit.

- —,"__.*_."‘-_

Charlie Knows About ransactions!
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With this in mind, we can go ahead and stop executing our code and add in the Transaction
logic.

Back in Visual Studio we can add the Transaction logic on Lines 40, 41 and 46. This way one
transaction will work for all 108 elements.

In the Revit API a transaction is an object that you can create. In order to do this, we can
declare a transaction object as a variable as follows.

| Transaction setCommentsTransaction = new Transaction(doc);

tion(doc);

foreach (Element wall in walls)

{
phaseCreated = wall.get Parameter(BuiltInParameter. PHASE CREATED).AsValueString();
wall.get_Parameter(BuiltInParameter.ALL_MODEL_INSTANCE_COMMENTS).Set(phaseCreated);

On line 40, we have now declared a transaction object and named a variable for it. In addition to
this, we have assigned it to our current Revit document (doc) which is part of our boilerplate
code.

Now we can use the transaction.

tion setCommentsTransaction = ne -ansaction(doc);
setCommentsTransaction.Start("Setting the comments to phase created..");
foreach (Element wall in walls)
{
phaseCreated = wall.get Parameter(BuiltInParameter.PHASE_CREATED).AsValueString();
wall.get_Parameter(BuiltInParameter . ALL_MODEL_INSTANCE_COMMENTS).Set(phaseCreated);

1
’)

setCommentsTransaction.Commit();

In order to use our transaction, we need to tell it to start and to finish. During the start process
we can also name it as well, resulting in the name of the command in the undo panel.
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With lines 41 and 47 fulfilled, lets go ahead and run it again. This time it will take a few moments
longer to run, but once it finishes, we should see something funky going on!

Once it is complete, your building should have magenta walls all over the place! This is due to a
custom view filter in the view, 01 — Entry Level, that is working based on the wall’'s comments.

Additionally, we now have an undo available to us.

Setting the comments to phase created..

Undeo 1 command
& P

03_Application-Level Tools
R e e One of the biggest questions | receive is, "When should | use an
BlockCADImport ' add-in versus when should | use Dynamo?”

b M Properties

-8 References

The typical answer is, it depends. But, one huge thing that add-
ins can do that Dynamo can’t do (as easily) is trigger on Revit
launching.

c* App.cs
4 BlockCADImport.addin

L E Remember that other file named App.cs from before? This
allows us to do things on a Revit application wide level.
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Within App.cs we can set up logic to interact with Revit when users do things. One that recently
came up was when the Import CAD command was fired off. Luckily this is doable with another
great tool called events.

Events in Revit are awesome little functions that happen when a user does something. Like
saving, printing, opening, etc. Within these possibilities is the ability to trigger when the CAD
Importing operation has started.

q C (] & apidocs.co/apps/revit/2020/d4648875-d41a-783b-d5f4-

‘Q RevitAPIDocs @ ApiDocsco @ Online ICO converter Pythex: a Python re @ Semantic Versionin... W¥ Twitter Advanced !

adu]:foc/s.m Importing Namespaces

T

of format suppaorted by the AP

> Grasshopper # Filelmporting Event
E:Autodesk.Revit ApplicationServices.ControlledApplication.Filelmporting
Subscribe to the Filelmporting event to be notified when Revit is just about to import a file

> Navisworks of format supported by the APL

#¢ FilelmportingEventargs Class

Searching on APIDocs.co we can see that this event can be assigned to the
ControlledApplication object in the Revit API. Let’s look at how to implement that now.

Within App.cs we have a section called OnStartup. This allows us to assign this event to Revit
starting. It also gives us access to a variable called, a for UlControlledApplication. (This is Revit
API speak for Revit’s Ul Interactions.)

BlockCADImport

0 : IExternalApplication

Result OnStartup(UIControlled

return Result.Succeeded;

Result OnShutdown(UIControlle plication a)

return Result.Succeeded;
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Within the OnStartup method we can start to define this logic. Using the information obtained
from apidocs.co, we know we need to find the ControlledApplication object.

Let’s find this using Intellisense,

Result OnStartup(UIContro

a.Control
re Control
/ ControlledApplication Co tro ControlledApplication { get;
epresented by this Ul-level ControlledApplication.

With that found, we can now navigate the methods available to us with the arrow keys,

Eventually, we stumble upon the Filelmporting event. (Note: We could have searched for this as
well)

sult OnStartup(UIControlledAp

a.ControlledApplication.
return Result.Succeeded;

¥ porting
rmat supported by the API.

Result OnShutdown(urc® G
@

In order to use this event, we need to subscribe it to a handler method. This is like something
like IFTTT. Where we can say “If this happens, then do this”.

The syntax for subscribing isn’t immediately apparent, but once you know, you know. In order to
subscribe we must use += along with the handler method name. Luckily, Visual Studio can
create this handler for us. (by pressing tab)

Result OnStartup(UIControl on a)

a.ControlledApplication.FileImporting +=

return Result.Succeeded; ControlledApplication_FileImporting; (Press TAB to insert)
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After we hit tab, we should have the following in our App.cs file.

BlockCADImport

: IExternalApplication

Vﬁesult OnStartup(UIControlledApplic on a)

N —nO—-Il

a.ControlledApplication.FileImporting += ControlledApplication_FileImporting;
return Result.Succeeded;

ControlledApplication FileImporting( sender, Autodesk.Revit.DB.Events.FileImport

NotImplement

Vﬁesult OnShutdown(UICont

return Result.Succeeded;

—

Now that we have that code initialized, we need to make it do something.

As you can see we received a variable named “e” that handles the object of
Autodesk.Revit.DB.Events.FileImportingEventArgs. This is great, because now we can use
intellisense to see what all we can do with the importing action.

Adding a new line on line 22, we can now type “e.’, to find what is available to us.

ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.FileImpor

th nple
@ |Cancel - DE.E APIPreE
J Cancellable When the event is cancellable, may call the ( d to cancel it.

As you can see, we have the option to flat-out cancel the operation. Let’s select that and hit
enter.

Once we have the cancel method typed in, we need to remove line 23.

Our code should now look like this,

ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.FileImport

e.Cancel();

Let’s go ahead and run it and do some testing.
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With Revit open, try to drag the CAD file in the dataset into your current Revit model.

]FI' 11 'II[ II\""nIA/" 1 111 OO iR 1111 IIL} WA

Picture Tools  Examples

WView fManage

ume (0:) » Onelrive - Parallax Team Inc » AU2019 » DoYouWantToBuildAnAddi

Fat

Mame Status
01_HelloWorld ]
02_PhaseToComments ]
03_BlockCADImport [

mega-advanced_sample_file.rvt =

mega-advanced_sample_file-roofingTerminationDetai... &

As you can see this command is completely blocked. We have no CAD import now and it just
didn’t happen. The downside is, we are not telling the user what happened and that can lead to
confusion.

Let’s go ahead and stop running our code and add some additional logic to this.
In our first example, we used something called a TaskDialog to display information to our end
user. Using that same idea, we can also alert users to something that is happening in our add-

In.

On line 23 let’s add that logic now.

= ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.FileImpc

e.Cancel();

askDialog.Show("CAD Import Failed", "Yeah, sorry no cad imports for

With this logic embedded we will now let a user know what is happening after we cancel that
import.

We can test this for ourselves by clicking the start button again.

Page 27



/\ AUTODESK.

UNIVERSITY

Now try dragging that same CAD file into your Revit model.

You will now notice the import was cancelled and your message is displayed.

| | |
y O S S & i
! ] N L
1 = nwiE
—! |77z | |
____:4'__ o _l_-l—h _L =L
| e g
X § |
Application BlockCADImport - CAD Import Failed x

This is nice, because you can now provide more info to the end user and go from there.

Next, let’s try to import an image. (There is also a sample jpg in the data set for this.)

Picture Tools ~ Examples

2w Manage
- Parallax Team Inc » AU2019 : DoYouWantToBuildAnAddin » Dataset » Examples w O
.

Mame Status Date modified
00_Template @ 11/2/2019 4:43 PM
01_HelleWorld @ /272019 1:44 PM
02_PhaseToComments @ 11/ 9341 PM
03_BlockCADImport = I 9418 PM

|&| image-to-import.jpg @ 11/2/2019 4:47 PM

mega-advanced_sample_file.nit = 11/2/2019 2:31 PM
©

mega-advanced_sample_file-roofingTerminationDetail. dwg 5 1:43 PM

You will notice that your new logic for blocking imports encompasses image imports as well!
Donh!

Luckily, we can fix this to allow for images to be imported, while blocking CAD.
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Back in Visual Studio, we will add another line to our method. This will be line 22 now. Typing if
and pressing tab twice will give us an if statement to use.

An if statement is known as a conditional and allows us to test certain conditions before moving

on.

With this code generated, we can now move our logic on lines 26-27 within the if
statement.(Select the lines and then drag them over.

B : 3 ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.FileImporti

e.Cancel();
TaskDialog.Show("CAD Import Failed", "Yec ry no cad imports for you");

You may notice your indenting getting messed up here, a quick way to fix this is to select lines
22-26 and press CTRL+K,D on your keyboard.

ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.FileImpor

Import Failed”, "Yeah, s no cad imports for

At this point, our If statement is always true. We need to replace this with our own logic that we
are testing. In this case, we are going to use the variable of "e" again to see what is available to
us.

Using Intellisense, we notice that we have an option for seeing the format of the import. This is
exactly what we need to continue. Select this option.

ControlledApplication_FileImporting( sender, Autodesk.

Cancel

) Import Failed™, “Yeah, sorry no cad imports

Equals
A Format * ImportExportFileFormat Autode: DB.Events.FilelmportingEventArgs.Format { get; }
@ GetHashCode Identifies the import format, e.g r image.
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In order to compare that format to what we want, we can use the word is. What is will let us do
is determine if the import object is of the type DWG.

if (e.Format

g . Show("CAD Import Failed", "Yeah, sorry no cad imports ¢

In order to specify DWG, we
can look at ApiDocs.co for what
options are available to us for
Format.

ImportExportFileFormat Enumeration

L

m

m
T

Describes formats supported by import / export.

Namespace: Autodesk.Revit.DB
Assembly: RevitAPl {in RevitAPLdll) Version: 20.0.0.0 (20.0.0.377)
Since: 2010

Syntax

Gt

ublic enum ImportExportFileFormat

Members

Member name Description

DWG DWG format
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With that in mind, we can check to see if the import is of the type ImportExportFileFormat.DWG.

ControlledApplication_FileImporting( sender, Autodesk.Revit.DB.Events.Fil

if (e.Format ImportExportFileFormat.DWG)

{
e.Cancel();

Now, run the code and see what happens in both scenarios.

You should see the DWG being blocked with our nifty dialog box, and the JPG being imported
successfully!

Massing & Site  Collaborate  View  Manage  Add-Ins

odify View Measure Create

X [ 01- Entry Level X

o
R oA :
N o
= | Picture Tools ~ Examples
Home Share View Manage
< v » OneDrive - Parallax Team Inc » AU2019 » DoYouWantToBuildAnAddin » Dataset » Examples
ns ~
MName Status
7 Quick access
00_Template @
[ Desktop - P
01_HelloWorld @
; Downloads 02_PhaseToComments @
=] Documents 03_BlockCADImport ]
=| Pictures |&| image-to-import.jpg @
A Roaming mega-advanced_sample_file.nt =

Now you know about one of Revit add-in’s best features, events! You also know about if
statements and comparison of object types now because of this example. @)
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Conclusion

Well, there we have it. All the info that | could cram in regarding getting started with Revit Add-
Ins based on my experience as a Revit and Dynamo user. | hope that this material helps you in
your Revit API journey and gave you at least a few new ideas/tools to work with. | hope that you
go off and do awesome things in Revit now and share them with your firms and the AEC
community. | also wanted to thank you for considering my class and for making all this worth it.
Go do awesome things!

John Pierson

Design Technology Specialist
PARALLAXTEAM
johnPierson@parallaxTeam.com
sixtysecondrevit@gmail.com
@60secondrevit
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