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do you want to build an add-in?
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Summary
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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.



mary

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.

#AU2019



Objectives

e Learn about the Revit API.

e Learn how to set up Visual Studio for Revit add-
In development.

e Gain access to valuable resources to build upon.

e Learn how to add your own functionality to
Revit.
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About the Speaker

John Pierson
Design Technology Specialist at Parallax Team
Reviteer since 2012
Dynamo User since 2014

Dynamo Package Developer since 2015, (Rhythm,

Bang!, DuctTape, Monocle, DynaThanos).
Autodesk University and BILTNA Top Rated Speaker

Revit Certified Professional for Architectural, Structural,
MEP
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My Dynamo +
Coding Journey

Lead for
Advanced
Dynamo Workshop

UKDUG Dynamo
Day

RTCNATS5 - Optimizing Energy Finally began leamning C#.
Analysis with Dynamo (thanks Vanessa)
I
First Python Rhyth |s.|now Extension v
Nodes in pringanly ublished < )
Rhvihm Learned to work ZeroTouch

y First ZeroTouch
odes published

with lists in python.
Rhythm cleanup.

Opened Dynamo for
the first time

Learned Dynamo in
Hands-On Lab
(A 6 4) Rhythm Published

5.2

DynaThanos
Create

Bang! and
Rhythm updated
to Dynama

Rhythm primarily
Python based

Bang!
Published
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My Journey

. "o
john pierson Tt @

‘- s f» X v #=  Paul F. Aubin @paulfaubin - 7 Dec 2014 ~
@60secondrevit |~:b,1

7 Took a bunch of #dynamo courses at #au2014 and actually built my successful
routine! (Very silly, but it works!)

Iron python attacked like a cobra! #AU2014

LX)
128 Y
. A

.

@paulfaubin cool thing is; thanks to those
same classes | actually know what that means!
A week ago | would have had no idea

1 Dec 2014 11:20 PM - 7 Dec 2014
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This class aims to demonstrate how | (as a non-
formally trained programmer) learned how to utilize
create Revit add-ins in a decently efficient manner.

There is a chance that I:

Will not get terms perfect

Will need to reference other
Revit API resources for
answers

Will demonstrate workflows
that “real” programmers would
consider “questionable”

There is a chance that we:

Will have fun
Will make some awesome stuff

Leave this class with at least 1
piece of knowledge that we
did not have walking in

Leave this class with resources
to be successful in our “Revit
API” journeys



of Wisdom

(from some very smart dudes)

(- Anthony Hauck

@anthonyhauck

Replying to

We should be open about these experiences.
helped when he said to me,
"Almost every bug fix ends with the coder
thinking he or she is an idiot for missing the
obvious." It's discouraging for people to think
everyone else is a genius creating prize-
worthy code.
8:35 AM - 4 Aug 2018

https://twitter.com/anthonyhauck/status/1025736916791189504
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are you?
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who am I?

Image of an actual revit user trying to figure out if they
are beginner, intermediate, or advanced.
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is an API?

« Technically, APl stands for Application
Programming Interface (API).

 |t’s a protocol to communicate with something,
In our case the Revit data.

A set of functions that allow your application to
access the features and data of the application.
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is an API?

« Technically, APl stands for Application
Programming Interface (API).

 |t’s a protocol to communicate with something,
In our case the Revit data.

A set of functions that allow your application to
access the features and data of the application.




is an API?

A common language for us to communicate with
the receiving party.
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is an API?

A common language for us to communicate with

the receiving party.
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is an API?

A common language for us to communicate with

the receiving party.

Namespace: Animails is a category with classes.
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to access the
e

 Since Revit has an API, the developers give us a
whole set of tools to do cool things.

« We are going to view this through

Online Documentation for .NET Apis
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https://apidocs.co/

Is Visual Studio?

 An Integrated Development Environment (IDE).
 Basically a really cool text editor.

 That allows us to compile code for various
applications including Revit!

 Visual Studio is to Code as Revit is to .rvt files.

 For this class we are using Visual Studio
Community which is free!
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of a Revit
add-in

- dll

addin
Application-level
Command-level

/\ AUTODESK.
UNIVERSITY



do you start a
Revit project?



do you start a
Revit project?
a template!



Running with Revit
addin templates

/\ AUTODESK.
UNIVERSITY

| B . le
* IJ & Moveto = X Delete -
n
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Example 1| Hello World
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Caommand HelloWaorld - Hello woarld!

Insitu Concrete 225mm

Close

Command HelloWaorld - Hello world!

We have updated our privacy policy.

Close




Example 2 | Phase To
Comments

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
"Comments"; | >

parameterName >

value >

AuTo

Equivalent of:
LookupParameter > As Value String

element > var(l.] element > string

parameterName > AuTo

ode Blo
auto

“"Phase Created”; >
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Example 2 | Phase To
Comments

2 Setting the comments to phase created.. ||

Undo 1 command
F s
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Example 3 | Block CAD
Import Operation

—-—{*-—:_‘——/--"—————-—————

_\_\A,_/_____,_____ HIIH

[ 1 LA T 1101 DT 1101 LT

Picture Tools ~ Examples

View Manage

ume () » OneDrive - Parallax Team Inc > AU2019 » DoYouWantToBuilldAnAddi

Y
Name Status

01_HelloWorld

02_PhaseToComments

03_BlockCADImport
mega-advanced_sample_file.nvt

LR S S
ENNOO

mega-advanced_sample_file-roofingTerminationDetai...

/\ AUTODESK.

UNIVERSITY



/\ AUTODESK.
UNIVERSITY

| Block CAD
Import Operation

|
y e
Favs Tma |
_! !E,! d— A e
- 777 I : |
@___._Il._._ _._.l_;arrL Al =]E
. E ;
Application BlockCADImport - CAD Import Failed *




is a for each loop?

« EXx: What is your name?

rMME
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Transactions?

Charlie knows about transactions!
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Be heard! Provide AU Session Feedback

* Chance to win a pass for AU2020!
* Available on the AU app.
* Give feedback for each session.

* We can see the feedback in real time.
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with Revit
addin templates

« Download the Revit 2020 Add-In Wizard from

 Unzip the contents of CS into the visual studio

addin directory. (c:\Users\USERNAME\Documents\Visual
Studio 2019\ Templates\ProjectTemplates\Revit 2020 Addin)

« Restart visual studio.
e Success!
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https://github.com/jeremytammik/VisualStudioRevitAddinWizard/releases/tag/2020.0.0.2
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the Template

 File > New Project > Revit 2020 Addin > HelloWorld

Create a new project

Recent project templates All Languages All Platforms All Project Types

A list of your recently accessed templates will be

ey Windows Application Packaging Project

A project that creates MSIX packages containing Windows applications for side-loading
or distribution via the Microsoft Store

Visual Basic Windows uwp Desktop

Install Windows Universal tools for C++ development Installation required

Tools for developing Windows Universal C++ apps are available.
Click OK to install.

Ct Windows uwp

WPF Library (NET Core)
Windows Presentation Foundation client application

Revit 2020 Addin
Class library template for a Revit 2020 C# NET add-in project

Not finding what you're looking for?
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Visual Studio

Project  Build  Debug

Debug Any CPU

This lets launch our
code in Revit for
testing.

[ Creating project Tes?_ project creation successful

Solution Explorer.

This is basically the

equivalent of our
project browser in
Revit.

Test Project Properties
= K

Project File

he file containing build, configuration, and other
nformation sbout the project.

4 Addto Source Control + &




Visual Studio

Our visual studio solution. This is like
1 Solution "HelloWorld" (1 of 1 project) the directory that an RVT resides in.
4 [c= HelloWorld This is like our current Revit model when
M Properties working in Revit
»-B References
& Analyzers
=B RevitAPI
=B RevitAPIUI
B System

Libraries that we can work with.
This can be looked at like loading families in a
Revit file.

c* App.cs

Triggers on Revit loading
Triggers on button push
This tells Revit how to load our addin.

c* Command.cs
J#] HelloWorld.addin
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1 Solution "HelloWorld® (1 of 1 project)

F

Hello World

‘c#| HelloWorld

t}

A

M Properties

»-B References
& Analyzers
*-B RevitAPl
*-B RevitAPIUI
B System

c* App.cs

c* Command.cs
J#] HelloWorld.addin

Our visual studio solution. This is like

the directory that an RVT resides in.

This is like our current Revit model when
working in Revit

Libraries that we can work with.

This can be looked at like loading families in a

Revit file.

Triggers on Revit loading
Triggers on button push

This tells Revit how to load our addin.



Example 01] Using Revit

rnal
ols

2

Revit Lookup

rnal

i

Helle World...
Snoop DB..

- meg

| Snoop Current Selection...

ties

ans

Entry

UNIVERSITY

Snoop Pick Fa

Snoop Current Selection... |II
I

Lookup

Snoep Pick Edg
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£ Snoop Parameters

- - l!
gﬁﬂ ot A1 | Fierd Value
- Base Constrai
- Base Extension Distance lsReadOnly False
- Base is Attached =i
- Base Offset — Properties —
. Categary Definition < Intemnal Definition Phase Created >
.. Categary Display Unit Type Exception has been thrown by the target of an invocation.
. Comments Hement <Wall Exterior - Insulation on Masonry 169770
- Deesign Option GUID Exception has been thrown by the target of an invocation.
- Enable Analytical Model HasWalue True
- Family Id -1012100
- Family and Type IsShared False
- Family Name Storage Type Elementld
- Image UserModifiable False
- Length — Methods —
- Location Line AsDouble 0
3 ’F‘,";:;e Crosted AsBlementid < Phase New Construction 86961 >
- Phase Demolished ﬂslm?ger L
- Related to Mass AsSting
 Room Bounding
- Structural CanBefssociatedWithGlobalParameters  False
.. Structural Usage ClearValue Exception has been thrown by the target of an invocation.
.. Top Constraint GetAssociatedGlobal Parameter <null >
- Top Extension Distance
- Ton is Attached s < »

Built-in Enums Snoop... Built-in Enums Map...




Phase to Comments

* Phase created parameter is pretty darn useful.

e ——

Comments
Mark T

- -

3
B
=
I
"\‘:

Phasing L
Phase Created Mew Construction —— =7 N

Phase Demaolished :Mone |}
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Example 02| Ph
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o Until..

ase to Comments

7| Filters

Filters Categories Filter Rules
- Rule-based Fiters Select one or more categories to be induded in
H - Phase Created the filter. Parameters common to these
Selection Fiters categories will be available for defining filter rules. AND (All rules must be true) E
L Keynate
Hide un-checked categori
. [JHide un-checked categories Length
[ [ Structural Rebar Couplers ~ Manufacturer
[ Structural Stiffeners
[ Structural Trusses Mark
[0 Switch System Maodel
O System-Zones Roughness
i L] Telephone Davices Structural Material
" [ Topography
Walls Structural Usage
[0 Windows © Thermal mass
. « Thermal Resistance (R}
il I ] Check Al Check None Type Comments
Type lfcGUID
How do I create and use view filters? Type Mark
Type Mame
f URL
_-—— Volume
1
| Width
: ‘ oK can
L L w T s - '

You try to filter against it




Phase to Comments

e SO, we can just do what we want with another

parameter.

Filters

Filters

= Rule-based Fitters
Phase Created
Selection Fiters

B EH

How do I create and use view filters?

Categories

Select one or more categories to be induded in
the filter. Parameters common to these
categories will be available for defining filter rules.

Filter list: | <show all> ~

[Hide un-checked categaries

Structural Rebar Couplers -
Structural Stiffeners

Structural Trusses

Switch System

System-Zones

Telephone Devices

Topography

Walls

Windows v

OoROoOoooood

Check All Check None

Filter Rules

AND (Al rules must be true) || AddRule || Addset
Walls Comments -
equals * | | New Construction v | —

cancl sooty
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Save Revit Users from
Themselves

 Please keep CAD out of the Revit file...
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