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Why we do it...

Scott Moyse 2:02 PMm
® | don't suppose you have a script handy for dropping a joint origin on a
group of selected sketch points do you? If not I'm writing a command to

do it.

Patrick Rainsberry 2:34 pm
7 | could... Do you have an API tip for my class? Hahahah How do you
want to define orientation? Match global CS directions?
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Getting Tipsy with Fusion 360
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USE THE DOCS




Using the Documentation

DOWNLOAD THE OFFLINE VERSION!

https://help.autodesk.com/cloudhelp/ENU/Fusion-360-APl/SupportFiles/FusionAPl.chm

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

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

... and a little Stack Overflow

Ext:Search in Eulltext — | @

Search Sidebar Chapter&index Home

—
Print

» JointMotion Object

[ lointOriginOpject
» JointOrigininput Object

» JointOriginList Object

» JointOrigins Object

» Joints Object

» KeyboardEvent Object

» KeyboardEventArgs Object

» KeyboardEventHandler Object

» Line2D Object

» Line3D Object

» LinearMarkingMenu Object

» ListControlDefinition Object

» Listltem Object

» Listltems Object

» LoftCenterLineOrRail Object

» LoftCenterLineOrRails Object

» LoftDirectionEndCondition Object

» LoftEndCondition Object

» LoftFeature Object

» LoftFeaturelnput Object

» LoftFeatures Object

» LoftFreeEndCondition Object

» LoftPointSharpEndCondition Object
» LoftPointTangentEndCondition Object
» LoftSection Object

» LoftSections Object

» LoftSmoothEndCondition Object

JointOrigin Object

Derived from: Base Object

Description
Represents an existing joint origin in a design.

Defined in namespace "adsk.fusion" and the header f

Methods
Name Description
classType Static function that all

reference to an object 4

createForAssemblyContext | Creates or returns a prq

deleteMe Deletes this joint origiy
Properties
‘Name Description
angle Gets the parameter that conty
assemblyContext Returns the assembly occurr

object is not in the context o



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?

|0-bound tasks, such as:
File I/O and monitoring
Communicating with remote servers

Tasks that would block the user interface

(that are not Ul tasks)



Creating and running a background thread

Derive a class from threading.Thread, and override the class Backgroundihread(threading.Thread):

run method
def init (self):

super (). 1nit ()

. . . - - 1f. ' = True
run will run once and the thread will die when it exists seLl.running u

def run(self):
use awhile loop with a sentinel value to keep the thread alive

while self.running:
# 1) watch for file changes, or continue

# 2) read in file if changed

# 3) send file to remote server

Instantiate the class and call start to start the thread thread = BackgroundThread()

thread.start ()

To close this thread, set the sentinel running to false # Close thread

thread.running = False

thread. join () will block until the thread exits 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 Ul 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 (Ul API calls) may crash Fusion 360!

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



Custom Events



Registering and cleaning up custom events

class CustomEventHandler(adsk.core.CustomEventHandler) :

Derive a class from adsk.core.CustomEventHandler, and

def init__(self):

implement notify to handle the custom event super (). init_ ()

def notify(self, args):
app = adsk.core.Application.get ()
ul = app.userlnterface
try:
message = args.additionallInfo
ul.messageBox (message)

except:

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

custom event handler = CustomEventHandler ()

Register custom events using registerCustomEvent in custom_event_id = 'CustomEvent'

def run (context) :

adsk.core.Application global custon event id
Add handlers to the returned CustomEvent object "PP = adsk.core.Application.get ()

evt = app.registerCustomEvent (custom event id)

evt.add(custom event handler)

Call unregisterCustomEvent to clean up the event def stop (context) :

app = adsk.core.Application.get ()

app.unregisterCustomEvent (custom event 1d)



Firing custom events

Call fireCustomEvent to fire the event:

app = adsk.core.Application.get()

app.fireCustomEvent (event 1d, additional 1info)



Tips and tricks

Uuids make excellent event ids:
import uuid
app = adsk.core.Application.get()
event 1d = uuid.uuid4 () .hex

app.registerCustomEvent (event 1d)

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 gueue

_queue = queue.Queue ()

while not self. queue.empty():

ltem = self. queue.get nowalt ()

_queue.put nowalt (event data)

app = adsk.core.Application.get()

app.fireCustomEvent (event 1d, ''")



Palettes




Loads an html page in a frame in Fusion 360

Can send and receive information from the page.

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

Palettes

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

B ® &~ o
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Palettes - Python/Add-in Side

= AppObjects()

html_args.action ==

data = json.loads(html_args.data)
adjust_material(datal ], datal

html_args.action ==

palette = ao.ui.palettes.itemById(

f palette:
return_json = build_data()
palette.sendInfoToHTML(

F on_html_event( html_args: adsk.core.HTMLEventArgs):

.palette_id)

dumps(return_json))

on_execute( command, command_inputs, args, input_values):

= AppObjects()
palette = ao.uvi.palettes.itemById(
palette:
return_json = build_data()
palette.sendInfoToHTML(

.palette_id)

dumps(return_json))

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.



handle:

{

Palettes - Javascript/HTML Side
JQuery, JSTree, Bootstrap

refresh _tree() {

args = {
adsk.fusionSendData(]

.stringify(args)

= {
(action, data) {

(action ===

.getElementById(

(action ===

f (!data || data.
data_in = .parse(data)
$( #jstree_demo_div ).jstree(
$( #jistree_demo_div').jstree(

Spa
s

)

)
{

). .
).refresh()

= data_in.

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



React Example
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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

DataFiles

DataFile = Lineage URN = Item ID

Versions

Version n = Version URN = Version ID Useful Parameters

Version 1 = Version URN = Version ID

Metadata

References




Data ID's

Hub ID:

Hub Name:

Hub ID Decoded:
Project ID:

Project Name:

Project ID Decoded:

Folder ID:

Folder Name:
base64 Folder ID:
Lineage URN:

Lineage Name:

base64 Lineage URN:

a.YnVzaWSIlc3MEYXVOb2RIc2szMDA4
tapnair

business:autodesk3008

a.YnVzaW51c3M6YXVOb2RIc25szMDA41ZIWMTcxMTISMTA2ZMzAXxMjgx

API Projects

business:autodesk3008#20171129106301281

urn:adsk.wipprod:fs.folder:co.BbyeQ_9sS5qu)JLMo-1ju7Q

APl Projects

dXJuOmFkc2sud2lwcHIvZDpmcySmb2xkZXI6Y28uQm)SZVFFOXNTNXF 1SkxNbylJanU3UQ

urn:adsk.wipprod:dm.lineage:bYxmqGzrTVaOs5Cow)XDnQ
Bearing Mount

dXJuOmFkc2sud2lwcH)vZDpkbS5saWSIYWdIOm)ZeG1xR3pyVFZhT3M1Q293SIhEbIE

Data ltem ID’s
DataHub.id

DataProject.id
DataFolder.id
DataFile.id

DataFile.versionld

Data Item Lookups in a collection
DataHubs.itemByld(hub id)

DataProjects.itemByld(project_id)
DataFolders.itemByld(folder _id)
DataFiles.itemByld(file_id)

Global File Search
Data.findFileByld(file id)

@ FIND BY ID

Lineage URN:
Lineage Name:

base64 Lineage URN:

urn:adsk.wipprod:dm.lineage:bYxmqGzrTVaOs5Cow)XDnQ
Bearing Mount

dXJuOmFkc2sud2lwcH)vZDpkbS5saWSIYWdIOm)ZeG1xR3pyVFZhT3M1Q293SIhEbIE

OK Cancel



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.




Protecting Your Knowledge and Time EXPERIENTIAL

CON N ECTIVIT Massif exists to reduce

friction in the software

Yy economy.
E M POWE RI N G We bring users closer to the

developers of the tools they
] love and deliver the tools

developers love to create to

M if bl ft
EASY TO USE assii enables sotvare more customers than ever

developers to fairly sell,

_——mm protect, and distribute their before.
work, while seamlessly

The Massif platform is built supporting their

using the tools developers customers.

already use. We strive to

automate as many of the M ASS'F DEV

tasks as possible.



Using VS Code to Visualize
the API Object Model



Forge API’s




Connecting to Forge API's

Forge DM GET Projects @ Forge MD GET THUMBNAIL < Forge DM GET TIP

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

GET v  https://developer.api.autodesk.com/project/v1/hubs/:hub_id/projects

Authorization... read the docs...

Params Authorization Headers Body Pre-request Script Tests Settings

Leverage the data ID’s obtained from Fusion 360 API:

e DataHub.id
 DataProject.id
 DataFolder.id
 DataFile.id

e DataFile.versionid

Use Postman to check your API calls!

2= Authentication
Generate tokens based on the OAuth 2.0

standard to authenticate requests made to

Forge APIs and SDKs.

Developer's guide

API reference

‘2> Data Management

Access data across BIM 360 team, Fusion Team,

BIM 360 Docs, and the Object Storage Service

to build apps to display and extend your data in

ways that add value to your users.

Intro
Developer's guide

API reference

Body Cookies Headers Test Results

Pretty Raw Preview Visualize

{
"jsonapi": {
"version": "1.0"
&
"links": {
"self'": {

"href": "https://developer.api.:

Model Derivative

Derive outputs viewable by the Forge Viewe

from more than 60 CAD file formats, and extrac

metadata about the models as well as the
individual objects within the model.
Intro

Developer's guide

API reference

VALUE

a.YnVzaW5sIc3M6EYXVOb2RIc2szMDA4

21 Webhooks

Subscribe to and receive notifications of the

occurrence of events within the Forge eco

system
Intro

Developer's guide

API reference
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