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Getting Tipsy with Fusion 360



USE THE DOCS!!!



Using the Documentation

DOWNLOAD THE OFFLINE VERSION!
https://help.autodesk.com/cloudhelp/ENU/Fusion-360-API/SupportFiles/FusionAPI.chm

On Mac you may need to get a chm viewer. I use CHM View.

You can do ANYTHING if you learn how to navigate the docs.

… and a little Stack Overflow

https://help.autodesk.com/cloudhelp/ENU/Fusion-360-API/SupportFiles/FusionAPI.chm
https://apps.apple.com/us/app/chm-view/id449814591?mt=12
https://stackoverflow.com/


Background Threads



Why background threads?

IO-bound tasks, such as:

File I/O and monitoring

Communicating with remote servers

Tasks that would block the user interface

(that are not UI tasks)



Creating and running a background thread

Derive a class from threading.Thread, and override the 
run method

run will run once and the thread will die when it exists

use a while loop with a sentinel value to keep the thread alive

Instantiate the class and call start to start the thread

To close this thread, set the sentinel running to false

thread.join() will block until the thread exits

class BackgroundThread(threading.Thread):

    def __init__(self):

        super().__init__()

        self.running = True

    def run(self):

        while self.running:

            # 1) watch for file changes, or continue

            # 2) read in file if changed

            # 3) send file to remote server

...

thread = BackgroundThread()

thread.start()

# Close thread

thread.running = False

thread.join()



A word of caution

Threads in your add-in can prevent Python/Fusion from closing

Consider making your thread a daemon thread if it doesn’t require a lot of clean-up

Shared resources may require synchronized access

This includes UI updates!

Python’s global interface lock (GIL) limits effectiveness of threads for CPU-bound tasks

Most (if not all) Fusion API calls are not thread safe; some (UI API calls) may crash Fusion 360!

Custom events give you a mechanism for communicating from a background thread to the UI thread



Custom Events



Registering and cleaning up custom events

Derive a class from adsk.core.CustomEventHandler, and 
implement notify to handle the custom event

Register custom events using registerCustomEvent in 
adsk.core.Application

Add handlers to the returned CustomEvent object

Call unregisterCustomEvent to clean up the event

class CustomEventHandler(adsk.core.CustomEventHandler):

    def __init__(self):

        super().__init__()

    def notify(self, args):

        app = adsk.core.Application.get()

        ui  = app.userInterface

        try:

            message = args.additionalInfo

            ui.messageBox(message)

        except:               

            ui.messageBox('Failed:\n{}'.format(traceback.format_exc()))

custom_event_handler = CustomEventHandler()

custom_event_id = 'CustomEvent'

def run(context):

    global custom_event_id

    app = adsk.core.Application.get()

    evt = app.registerCustomEvent(custom_event_id)

    evt.add(custom_event_handler)

def stop(context):

    app = adsk.core.Application.get()

    app.unregisterCustomEvent(custom_event_id)



Firing custom events

Call fireCustomEvent to fire the event:
...

app = adsk.core.Application.get()

app.fireCustomEvent(event_id, additional_info)

...



Tips and tricks

Uuids make excellent event ids:
import uuid

app = adsk.core.Application.get()

event_id = uuid.uuid4().hex

app.registerCustomEvent(event_id)

…

Calling adsk.doEvents() may cause pending events to be handled

additionalInfo can be any string

e.g. json, or keys into a data structure



Tips and tricks

Consider a Queue for frequently called custom events
import queue

_queue = queue.Queue()

while not self._queue.empty():

    item = self._queue.get_nowait()

...

_queue.put_nowait(event_data)

app = adsk.core.Application.get()

app.fireCustomEvent(event_id, '')



Palettes



Palettes

Loads an html page in a frame in Fusion 360

Can send and receive information from the page.

Leverage client side libraries:
● jquery + jstree (above)
● react + material-ui + material-table (left)

Connect Directly to a web server:
● Insert components from a catalog
● Synchronize data

Python Addin:

HTMLEventHandler

Command

Javascript in Palette sends info
Python event handler receives it

Python Command sends info
JS event handler receives it



Palettes - Python/Add-in Side

This function is run when the Fusion 360 
add-in recieves an event from the palette.

JSON data can be sent as a string from the 
corresponding javascript sending event.

Fusion can then use that data to perform 
some task.

This is a function run by a regular command 
on a Fusion 360 toolbar.

Clicking the button sends an event to the 
palette’s javascript handler function.



Palettes - Javascript/HTML Side

This function is called when the user hits 
refresh button on web page.

Fusion is sent the json data: args

When a user hits a checkbox in the tree a 
different function with different args is called

This is an event handler setup to listen for 
incoming messages from Fusion 360

When a “tree_refresh” message arrives, the 
page uses JQuery to update the JSTree status

JQuery, JSTree, Bootstrap



React Example



The Help System



CAM API



CAM API Overview

• Creating Operations from Templates
• Changing Parameters on Operations
• Updating post Properties and post processing



Text Commands



Data ID’s



Interrogate and Manipulate Fusion 360 Data

DataFile

DataFiles

Projects

Folders

Hub

Versions

Version n

Version 1

Metadata

References

Parent

Child

name
id (aka Forge urn)
fileExtension
publicLink

Useful Parameters

= Lineage URN = Item ID

= Version URN = Version ID

= Version URN = Version ID



Data ID’s

Data Item ID’s
DataHub.id

DataProject.id

DataFolder.id

DataFile.id

DataFile.versionId

Data Item Lookups in a collection
DataHubs.itemById(hub_id)

DataProjects.itemById(project_id)

DataFolders.itemById(folder_id)

DataFiles.itemById(file_id)

Global File Search
Data.findFileById(file_id)



Securing Python
With MASSIF



The process developers 
must go through to securely 

license, protect, sell, then 
distribute their work, has 

historically been daunting, 
costly and complex.
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EMPOWERING

Protecting Your Knowledge and Time

EASY TO USE

The Massif platform is built 
using the tools developers 
already use. We strive to 
automate as many of the 
tasks as possible.

Massif enables software 
developers to fairly sell, 
protect, and distribute their 
work, while seamlessly 
supporting their 
customers.

We bring users closer to the 
developers of the tools they 
love and deliver the tools 
developers love to create to 
more customers than ever 
before.

Massif exists to reduce 
friction in the software 
economy.

MASSIF.DEV



Using VS Code to Visualize 
the API Object Model



Forge API’s



Connecting to Forge API’s

REST API’s to work with data in a Fusion 360 Hub

Authorization… read the docs… 

Leverage the data ID’s obtained from Fusion 360 API: 
• DataHub.id
• DataProject.id
• DataFolder.id
• DataFile.id
• DataFile.versionId

Use Postman to check your API calls!

https://forge.autodesk.com/developer/documentation
https://www.postman.com/
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