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This class is an introduction to the Fusion 360 app's new API (application programming 
interface). It provides an overview of the capabilities of the API and the tools available to write, 
edit, run, and debug your programs. It also covers the documentation available that will help 
you to learn and use the API, and demonstrates many sample programs to show the 
capabilities of the API. 

 
 

 

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

 Know how to use the tools to write, edit, run, and debug programs 

 Know how to access and use the API documentation 

 Know the capabilities of the Fusion 360 API 

 Understand the limitations of the API 
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and Fusion 360 3D and he supports developers in their use of this technology. Not only does Brian work 
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Fusion API History 
Fusion 360 is a relatively new application and its API is very new with its first preview release 

being in September 2014 with a second release in November.  You might have noticed before 

then the existence of an Add-Ins command in Fusion that displays the “Autorun Scripts” dialog 

shown below.  There was an earlier project to expose an API for Fusion that was abandoned 

over a year ago.  Without going into a lot of details, the architecture used for that design would 

have been difficult to support, was potentially dangerous as far as corrupting designs, and was 

specific to the Python language.  The legacy Python API is still present in Fusion to continue to 

support any scripts that were developed using it but it is no longer being developed and will be 

pulled out of the product at some point in the future.   

 

The new API that is being previewed in the current release of Fusion is completely new and 

shares nothing in common with the legacy API.  The new API is designed as an object oriented 

API in a way that is language independent.  When developing the API, it is first defined in a 

language independent way and this definition is read by the Fusion build tools which generates 

the interfaces for the supported languages.  The internal implementation of the designed API is 

implemented in C++ and then the other supported languages are implemented as thin wrappers 

over the C++ implementation. 

The API is currently exposed through both the JavaScript and Python languages.  Even though 

there is a C++ interface internally it is not currently exposed publicly until the API is able to 

support binary compatibility over multiple releases.  Because JavaScript and Python are both 

interpreted languages, binary compatibility is not an issue. 
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The New Fusion API 
As mentioned above, the new API is designed in a language independent way.  What this 

means is that there is one API that Fusion supports that can be accessed from several different 

languages.  Even though there is a single API definition, sometimes using that API can be quite 

different from one language to another because of differences in the languages.  However, most 

Fusion specific code written in one language can be easily ported to another language.  The 

biggest issues when porting code are the syntax differences in the languages and the different 

ways they support standard programming concepts like functions, arguments, arrays, loops, etc.  

Below is an example of a script written in both JavaScript and Python that creates a constrained 

circle in a new sketch. 

JavaScript 
var app = adsk.core.Application.get(); 
var product = app.activeProduct; 
var design = adsk.fusion.Design(product); 
 

// Get the root component of the active design. 
var rootComp = design.rootComponent; 
 

// Create a new sketch on the xy plane. 
var sketches = rootComp.sketches; 
var xyPlane = rootComp.xYConstructionPlane; 
var sketch = sketches.add(xyPlane, null); 
 

// Draw a circle. 
var circles = sketch.sketchCurves.sketchCircles; 
var circle1 = circles.addByCenterRadius(adsk.core.Point3D.create(0, 0, 0), 2); 
 

// Constrain the circle size. 
sketch.sketchDimensions.addDiameterDimension(circle1, adsk.core.Point3D.create(3, 3, 0)); 

Python 
app = adsk.core.Application.get() 
design = app.activeProduct 
 

# Get the root component of the active design. 
rootComp = design.rootComponent; 
 

# Create a new sketch on the xy plane. 
sketches = rootComp.sketches 
xyPlane = rootComp.xYConstructionPlane 
sketch = sketches.add(xyPlane) 
 

# Draw a circle. 
circles = sketch.sketchCurves.sketchCircles 
circle1 = circles.addByCenterRadius(adsk.core.Point3D.create(0, 0, 0), 2) 
 

# Constrain the circle size. 
sketch.sketchDimensions.addDiameterDimension(circle1, adsk.core.Point3D.create(3, 3, 0)) 

These programs are making Fusion API calls and as you can see there’s very little difference 

between the two.  JavaScript requires casting to get the Design object but the rest of the 

differences are all just syntax.  Because it is a single API, the concepts of the API are the same 
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regardless of what language you choose to use but you’ll still run into some differences because 

of differences in the languages.  I discuss this in more detail in the section on choosing a 

language. 

Choosing a Language 
No matter which language you choose you have full access to the Fusion API, so there isn’t the 

case of one language being able to do more than the other.  However there are some technical 

differences in how the different languages work with Fusion and there are also significant 

differences in the languages themselves that might push you towards using one language over 

the other. 

A Fusion requirement of any scripting or programming language is that it is multi-platform 

(supported by both Windows and Mac).  That significantly limits the choices of languages and 

the development tools.  Because of how Fusion’s API is architected it is possible to add support 

for additional languages in the future if it should make sense to do so.  If you’re used to using 

VBA or Visual Studio to do your development you’re in for a bit of a rude awakening as you 

begin using these other languages and their associated development tools. 

JavaScript 

JavaScript is typically thought of as a web browser programming language.  Fusion uses 

JavaScript as a general purpose programming language and currently does not take advantage 

of JavaScript’s integration with html.  The primary reasons to choose JavaScript are if you are 

already familiar with the language or you strongly prefer a language with a style that is more C 

like. 

A JavaScript script in Fusion consists of an html file and a js file.  The html file is solely used to 

specify other dependent scripts.  This is primarily used to indicate all of the Fusion js files that 

define the API functions, although other scripts can also be referenced here.  The important 

thing is that the html isn’t used to define any user-interface, which is what you would assume.  

When the script is run it is loaded into a customized browser instance that is not visible and is 

private to your script.  This browser instance runs in a separate process from Fusion. 

JavaScript is architected to be asynchronous so that it can perform operations without locking 

up the web browser.  In Fusion, JavaScript is still asynchronous but any calls into Fusion 

behave as synchronous so in most cases it is effectively synchronous. 

You have access to the built-in functionality in JavaScript and you can also use other JavaScript 

libraries.  However, because of security issues, a designed limitation of JavaScript is to prevent 

access to the local file system.  It’s a common requirement for a program working with a CAD 

system to need access to the file system to look for files and read and write files.  To work 

around this limitation Fusion has added some new file system functions that are only available 

in the JavaScript API. 
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To edit your JavaScript program you can use any text editor but the Brackets editor, as shown 

below, is delivered with Fusion and is what’s displayed when you edit any existing script through 

the Scripts Manager.  It gives you access to both the html and js files of your script. 

 

Debugging is done in a browser using its debugging tools where you can set breakpoints and 

step through your code.  One particularly powerful feature of the JavaScript debugger is that 

you can hover over a variable to see its current value and use the pop-up window to further 

investigate child properties and their values, as shown below.  Having a separate editor and 

debugger can be a bit confusing because as you find problems debugging you have to switch to 

another process to fix them. 
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In Fusion’s programming help there is a topic in the User’s Manual section titled “JavaScript 

Specific Issues” that discusses various topics that are specific to using the API with JavaScript. 

Python 

Python is considered a general-purpose high-level programming language.  It’s different 

syntactically than other languages so it can take a bit of getting used to if you haven’t used it 

before. 

A Python script consists of a .py file.  When the script is run it runs within the Fusion process in 

its own Python interpreter.  Running in-process will typically allow a Python script to run faster 

than an equivalent JavaScript script.  I did some timing tests of a program designed to only test 

the overhead of making an API call.  Python was 275 times faster than JavaScript.  Does this 

mean a Python program will run 275 times faster than a JavaScript program?  No, because this 

is only testing the overhead of making a call and not the time Fusion spends servicing that call, 

which is typically where majority of the time is spent.  For a more practical example, I created a 

script that creates a sketch and draws 100 lines.  This runs about 23 times faster in Python than 

the equivalent JavaScript code.  Doing something that’s more complex and makes Fusion work 

harder, like building features, will take more time in Fusion and a smaller percentage of time 

taken up in the overhead of making the call.  However, I would expect that for equivalent Python 

and JavaScript programs, the Python version will always be faster. 

To edit your Python program you can use any text editor but the Spyder IDE, as shown below, 

is delivered with Fusion and is what’s displayed when you edit any existing Python script 

through the Scripts Manager.  A benefit of Python over JavaScript is that Spyder is used for 

both editing and debugging. 
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There are many Python libraries available online to provide support for many tasks you might 

want to do.  You can easily include these and use them in your Python scripts.  One library 

that’s part of a standard Python distribution and is included with Fusion’s Python is Tkinter.  

Tkinter is a cross-platform library supported by several different languages that supports the 

creation of a Graphical User Interface (GUI).  Using Tkinter you can create custom dialogs for 

your Python scripts, like the one shown below. 

 

 
 

There isn’t a built-in UI to create your Tkinter dialogs but instead you define them by writing 

code, which is very different if you’re coming from Visual Basic or C#.  Be prepared for some 

challenges and as the biggest pain points are found, watch for new API tools and/or additional 

documentation. 

In Fusion’s programming help there is a topic in the User’s Manual section titled “Python 

Specific Issues” that discusses various topics that are specific to using the API with Python. 

The Fusion API 

Object Model 

The Fusion API is exposed through 

a structured object model where 

there is a top-level Application 

object that provides access to other 

objects, which in turn provide 

access to more objects.  For 

example from the Application 

object you can get a Document 

object, which provides access to a 

Component and it provides access 

to the sketches and features within 

that component.  The object model 

roughly mirrors what you see in the 

user interface and is a conceptual 
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map of Fusion and its capabilities.  The full object model is available as a pdf in the online help. 

Shown below, is the portion of the object model used when creating extrusions. The Application 

object, at the top level, represents all of Fusion. The Application object provides access to 

application wide properties, (preferences, material libraries, etc.), as well as to its direct children 

with documents being the most important. Documents can contain different types of data such 

as modeling or CAM data. The Design object represents all of the modeling data within a 

document. The Design object includes a single, top-level component known as the root 

component. All of the sketches, features, construction geometry, components, etc. contained 

within the Design are accessed from the root component. 

 
The program below demonstrates traversing and using this object model to create an extrusion. 

# Get the root component of the active design. 
rootComp = design.rootComponent 
 

# Create a new sketch on the xy plane. 
sketch = rootComp.sketches.add(rootComp.xYConstructionPlane) 
 

# Draw a circle. 
circles = sketch.sketchCurves.sketchCircles 
circle1 = circles.addByCenterRadius(adsk.core.Point3D.create(0, 0, 0), 2) 
 

# Get the profile defined by the circle. 
prof = sketch.profiles.item(0) 
 

# Create an extrusion input to be able to define the input needed for an extrusion 
# while specifying the profile and that a new component is to be created 
extrudes = rootComp.features.extrudeFeatures 
extInput = extrudes.createInput(prof, adsk.fusion.FeatureOperations.NewComponentFeatureOperation) 
 

# Define that the extent is a distance extent of 5 cm. 
extInput.setDistanceExtent(False, adsk.core.ValueInput.createByReal(5)) 
 

# Create the extrusion. 
ext = extrudes.add(extInput) 
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What’s Available 
The Fusion API is in an early state but is quickly growing.  Here’s a list of categories of 

functionality that are currently supported (as of the Nov. 2014 release) along with a picture to 

indicate which modeling commands have equivalent coverage in the API: 

 Features and timeline 

 Sketches 

 Construction geometry  

 Parameters 

 Materials 

 Appearances 

 Features 

 Components 

 Preferences 

 

There is also some supported functionality that is API specific and doesn’t map one-to-one with 

a command. 

 Assembly structure creation and query 

 B-Rep and geometry query (including mesh extraction) 

 Camera related functionality 

 Simple commands and UI access 
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What’s Missing 
There’s still a lot of work to do to provide full coverage of Fusion through the API but work is 

progressing quickly with new functionality being added in each release.  The information below 

is only accurate as of the November 2014 release and will quickly become out of date with each 

successive release.  Here are some of the bigger items that are currently missing from the API. 

 Any functionality that needs to interact with A360.  For example, it’s not possible to query 

for existing designs, open, create, or save a new design. 

 Assembly relationship functionality (joints, contact, motion, etc.).  Remember that the 

API already does support working with the assembly structure (creating components and 

querying the assembly tree). 

 T-Splines. T-Splines are not currently supported except for the fact that the result of 

creating a T-Spline body is a standard B-Rep body which can be queried by the API.  

Creation and edit of T-Spline data is not supported. 

 The API equivalents for the commands in the Patch workspace are not currently 

available. 

 The new Animation workspace does not have any API support. 

 The Render workspace does not have any API support. 

 Custom Graphics.  It’s often useful to create low level graphics to either represent non-

Fusion data or as a way to show a preview in a command. 

 Drawings.  Fusion added support for basic drawing creation in the September release.  

There is currently not any API support for drawings. 

 CAM is included as part of Fusion but it is not currently supported by the API.  

 Add-In support.  An add-in is a program that’s automatically executed by Fusion at start-

up. This allows them to add buttons to the user-interface and remain running to handle 

command events.  By writing an add-in you can create functionality that feels like 

standard Fusion functionality to the user.  

 C++ programs will allow you to create compiled binaries that can be run as scripts or run 

as add-ins. 
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Available Documentation 
There is API documentation as part of Fusion’s online help.  In the picture below, I’ve outlined 

the two items available on the main page that are related to the API.  The first is the 

“Programming interface” topic.  This provides access to all of the API help.  The second is a link 

to the “API Forums”.  This will take you a forum specific to the Fusion API that is monitored by 

the Fusion API team. 

 

 

The “Programming interface” topic has several 

subtopics, as shown to the right.  The “Welcome to 

the Fusion 360 API” has a brief introduction to the 

API, which includes a link to the Fusion object model 

chart.  The “What’s New” section lists all of the 

functionality that’s new in the current release. The 

“Fusion 360 API User’s Manual” topic has several 

subtopics and provides a description of various areas 
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of the API and how to use them.  Think of it as the “How To” manual for using the Fusion API.   

The “Fusion 360 API Reference Manual” contains detailed information about the objects in the 

API.  It has a topic for every object, method, property, and event in the API.  Below is an 

example of one topic. The “Syntax” section has tabs so you can see how to call the function 

using either Python or JavaScript.  The “Return Value” section describes what the return value 

represents.  The “Parameters” section describes all of the parameters, both input and output.  If 

there are any samples that use this function there will also be a “Samples” section with a list of 

the samples.  Finally, the “Version” section indicates which release of Fusion this object or 

function was introduced in. 
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The “Samples” topic contains several sub-topics to help 

organize the samples, as shown to the right.  However, 

typically the easiest way to find a sample for a certain task is 

to go to the method or property you’re using and follow the 

link to the sample from there, as described above.  Searching 

is also a good technique to find a useful sample.  There are 

currently a fairly small set of samples but this will increase 

significantly over the upcoming releases. 

An example sample program is shown below where it has a 

description of the sample and full script code for both Python 

and JavaScript that you can copy, paste, and run. 

 

There are also many samples available through the Scripts Manager, as discussed below, that 

you can run and look at their code.  
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Scripts Manager 
The Scripts Manager is currently the heart of how you access the API.  It’s through the Scripts 

Manager that you create new scripts, and edit, debug, and run existing scripts.  

 
To create a new script, click the  beside “My Scripts”.  You’ll then be presented with the dialog 

below to choose which language you want to create the script in.  There’s a preference setting 

you can use to specify the default or to change the default at any time.  
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You can then specify the name of the script and other related information using the Scripts 

Manager dialog, as shown below. 

 

If you have an existing script that wasn’t created on your machine using the Scripts Manager 
you can add the script to the list so it can be run.  You do this by right-clicking on the “My 
Scripts” line to access to the “Add…” command, as shown below, where you can browse for the 
script and add it to the list.  The script can exist anywhere on your system. 
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When you create a new script it is created in “%appdata%\Roaming\Autodesk\Autodesk Fusion 

360\API\Scripts”, however there’s nothing tying them to this location and you can move them 

anywhere.  The main thing to be aware of is when moving JaveScript scripts you’ll also need to 

edit the .html file to change the path where the Fusion libraries are referenced.  This is 

described in detail below.  Python doesn’t use any external references so there’s nothing to 

change.   

In the current version of Fusion all of the script files are created in the directory specified above.  

However, that will change in the future and you can manually change your scripts now to the 

new structure.  The change is to organize it so that each script has its own directory.  This isn’t 

required, or even expected, by Fusion but it helps to organize your scripts, especially as you 

add other references and resources to a script.  It will also make it much easier to share that 

script with others in the future.  For example, currently if you create a new JavaScript script 

called “CreatePart” you’ll end up with CreatePart.js and CreatePart.html in the Scripts directory.  

These two files tend to get lost amongst all the other files in the directory.  If you end up having 

any other files like resources or libraries, they would also get mixed in with all of the files so it 

becomes very difficult to know what’s associated with what. 
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To eliminate all of these issues you can create a new directory for the script and copy all of the 

files into that directory, as shown below. 

 
 

For a Python script, that’s typically all that you’ll need to do.  For JavaScript scripts, you’ll need 

to modify the html file to change the path to the other referenced scripts.  You’ll need to change 

all of the lines that have a path like this: 

 
<script type="text/javascript" charset="UTF-8" src="../JavaScript/src/adsk/core/application.js"></script> 

 

To this: 

 
<script type="text/javascript" charset="UTF-8" src="../../JavaScript/src/adsk/core/application.js"></script> 

 

The line referencing the script can remain the same since it’s still in the same directory as the 

html file. 

 
<script type="text/javascript" charset="UTF-8" src="CreatePart.js"></script> 

 

Sharing Your Scripts  
If you’ve written a script and now want to share it with someone else it’s just a matter of giving 

them the script files, having them copy them to their machine.  For a JavaScript script they’ll 

need to either copy it to the correct location or edit the paths in the html file, as described above.  

Once it’s on their machine they use the Scripts Manager to add the script to the list to make it 

available to run.  It’s possible to create an installer that will copy the script files to the correct 

location but the user will still need to manually add it to the Scripts Manager.  All of this behavior 

is open to change as we get more feedback. The addition of add-in functionality in the future will 

also help to resolve these issues. 
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Improving the API 
You can help to improve the API and get answers to any questions you have by posting to the 

Fusion API Forum that you can access from the main page of the Fusion help, as shown below.  

The API is still in an early stage and we welcome feedback to help guide its future. 

 


