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Class Summary

In this class you'll learn how to use the Data Management and Model Derivative API's,
and Webhooks to create seamless integrations with the Forge platform
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Key Learning Objectives

At the end of this class you'll be able to:

= Know the capabilities of the Data Management and Model Derivative API’s
= Explain what Webhooks are and how to use them

= Write software that integrates seamlessly with Forge

= Know where to find more help on Forge
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Create App

adamthenagy@gmail‘..,v
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Select the APIs you want to use in your app

BIM 360 API

=

Data Management API

a

Design Automation API

Model Derivative API

Provide basic information about your app

App Name

App description

Callback URL What is this ?

Your Website URL

http:// Vv

AN

CREATE APP >

Privacy/Cookies ' Terms of Service | Legal Notices & Trademarks | Report Noncompliance ' © 2017 Autodesk Inc. All rights reserved.
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MyTestApp

APIs

BIM

B L=

360 API Data Management API

About this app (Created 05 Jun 2017)

Client ID

Client Secret

HtMHsCXf1HB25sHGxn1J7D7XIdSDwPyf

Fedekkdkdkdkkkdokdokk Show Regenerate

App Name

Description

CallBack URL

MyTestApp

My app for testing

https://localhost:3000/callmeback

@

Design Automation API Model Derivative API

DELETE

EDIT >
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2-legged authentication

Your app

Authentication happens here,
transparent to end-users
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3-legged authentication

Your app

getToken call

C—— (’@\

¢ Callback URL (code)
-y ° °
. End-users access your app, which redirects them to Autodesk sign-in where they can allow

access to their data
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OAuth scopes

Define which data is accessible for the token
(both 2- or 3-legged)

On 3-legged, the scope define the permissions | o

. Authorize application !\
the end-user will need to approve on the
Consent page Te:stmgApp 1, requesting permission for the following
IMPORTANT: if client app needs access to the MO
token (viewing) Dats

You need create a token with restricted access

(e.g. read-only)

= Malicious end-user with a write-enabled

token could
modify data directly on the account

@ FORGE DevCon
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OAuth scopes

e FORGE APIsv  Supportv SIGN UP SIGN IN

Model Derivative API ) API Reference ) HTTP Specification ) POST job V2 v k
On this page =

— Derivatives

= GET formats

o | POSTIO® POST job
@9 GET :urn/thumbnail

Translate a source file from one format to another.
GET :urn/manifest

{ﬂ} DELETE :urn/manifest

GET :urn/manifest/
:derivativeurn

Derivatives are stored in a manifest that is updated each time this endpoint is used
on a source file.

Note that this endpoint is asynchronous and initiates a process that runs in the
background, rather than keeping an open HTTP connection until completion. Use

GET :urn/metadata the GET :urn/manifest endpoint to poll for the job’s completion.
GET :urn/metadata/
guid Resource Information
GET :urn/metadata/
:guid/properties
Method and POST
URI https://developer.api.autodesk.com/modelderivative/v2/designdata/job

Authentication app only
Context

Required data:read and( data:write or data:create )

OAuth Scopes

Data Format JSON

Request

HTTP Headers

&y FORGE DevCon
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Data Management AP



Data Management API - Services

Project Service

---\

Data Service
1

Item -

|

Object Storage Service (OSS

A360 bucket

“ == == == mm

2-legged
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BIM 360 Docs

Hubs listed just like A360 hubs
No special AP| needed

© Autodesk, Inc. 2017

Add Subfolder

[H Plans
4. Shop Drawings

Folder Settings

3 Project Files
T Recycle Bin

B AUTODESK BIM 360" DOCS [Forge bemoAn - |

==

Document Name -

A001 - Title Sheet
A101 - Site Plan

A102 - Plans

A103 - Elevations/Sections

Model Derivative API - Ba

Show the entire list of & Hubs,
Select an item version to show a fi

&) Manufacturing 360 Events

& WW AC Repository

&) Adam Nagy

&) Autodesk2016-02-01 22:47:50 UTC

k. Forge Demo AN h

' Plans

aw Shop Drawings
&y Photos

' Project Files

&y Recycle
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Relationships

Add attachment to item version

var attachmentSpec = {
"jsonapi": {
"version": "1.0"

h
"data": {
"type": "versions",
"id": versionld,
"meta": {
"extension": {
"type": "auxiliary:autodesk.core:Attachment",
"version": "1.0"
}
}
}

Set reference

© Autodesk, Inc. 2017

- Untitled

-t Plant_3D_Models

----- 'y ScissorFolder

..... # sutodesk_clean

..... # PgramTest

----- # RenderTest

------ ® RenderTest (v5)
------ ® RenderTest (v4)

| B RenderTest v2

MyAttachment1.ixt (v1)

MyAttachment2.ixt (v1)

»

»

Open

Delete

----- # PgramTest
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Overview
API endpoints

Projects, Data & OSS endpoints, here are a few (of many):

/projects/
= Hubs /project/v1/hubs
= Projects /project/v1/hubs/:hub id/projects

/data/

= Folders /data/v1/projects/:project id/folders/:folder id/contents
= |tems /data/v1/projects/:project id/items/:item id

= Version /data/v1/projects/:project id/versions/:version id
/oss/

= Buckets loss/v2/buckets (POST to create, GET fo list)

= Upload loss/v2/buckets/:bucketKey/objects/:objectName

© Autodesk, Inc. 2017
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BIM 360: Listing files
About the attributes.extension.type

Hubs

= Enterprise (shared with me): hubs:autodesk.core:Hub

= Personal: hubs:autodesk.a360:PersonalHub

= BIM 360 Docs account: hubs:autodesk.bim360:Account
Projects

= QOther projects: projects:autodesk.core:Project

= BIM 360 Docs Projects: projects:autodesk.bim360:Project
ltems

= Folders folders:autodesk.core:Folder or folders:autodesk.bim360:Folder
= Files items:autodesk.core:File or items:autodesk.bim360:File
= QOthers items:autodesk.bim360:Document

items:autodesk.bim360:ReviewDocument

© Autodesk, Inc. 2017 @' FORGE DevCon



Upload a file

Tutorial: hitps://developer.autodesk.com/en/docs/data/v2/tutorials/upload-file/

POST projects/:project_id/items
Creates a new item (and first version)

= data.attribute.extension.type
"ltems:autodesk.core:File" : "items:autodesk.bim360:File"

= included[0].attribute.extension.type
"versions:autodesk.core:File" : "versions:autodesk.bim360:File"

POST projects/:project_id/versions
Creates a new version for an item

= data.attribute.extension.type
"versions:autodesk.core:File" : "versions:autodesk.bim360:File"

© Autodesk, Inc. 2017 @' FORGE DevCon



Create Folder

BIM 360 Team

= POST projects/:project_id/folders
3-legged
2-legged

BIM 360 Docs

= POST projects/:project_id/commands
3-legged
2-legged only with x-user-id (as of August/2017)

© Autodesk, Inc. 2017 @ FORGE DevCon



Model Derivative API



)
STL

OB

Model Derivative API

Source Files @

ocC

o
o

File Translation

Thumbnails

Geometry Extraction

Data Extraction

https://developer.autodesk.com/en/docs/model-derivative/v2/overview/

© Autodesk, Inc. 2017
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Translation

Viewing/Data extraction:
60+ file formats

0OBJ export:
All formats at file level
& at component level

STEP, IGES, STL export:

File level

© Autodesk, Inc. 2017

@ FORGE APIs v Support v

N UP SIGN IN

Model Derivative API Overview Supported Translations v2
2 overview

API Basics

, ) Supported Translation Formats
Field Guide

‘ Supported Translations The Model Derivate API enables you to translate over 60 different types of source file
formats into derivatives (output files). Use the GET formats endpoint to return an up-to-date
list of Forge-supported translations, which you can use to identify which types of derivatives

8?@ Step-by-Step Tutorials are supported for each source file type.
Note that we are constantly adding new file formats to the list of Forge translations.

{ﬂ} API Reference The following table shows a list of supported translations, current as of 2016-06-05:
Source Format Derivative Format
3ds svf  thumbnail
3dm svf  thumbnail
asm svf  thumbnail
asm\\d+$ svf  thumbnail
dwf svf  thumbnail
dwfx svf  thumbnail
dwg svf  thumbnail
Xpr svf  thumbnail
wire iges obj step st svf thumbnail
zip svf  thumbnail

@ FORGE DevCon



Workflow

No

(OSS = Object Storage Service)

© Autodesk, Inc. 2017

Got file from
| OSS or A360 _

progress = complete?

GET hierarchy

GET properties

GET derivative

@ FORGE DevCon



POST job

Composite models can be uploaded as a zip var job = {
= e.g. main.iam, partil.ipt, part2.ipt >> main.zip input:{
= gutomatic reference resolution urn. ' X l hS l kagJHFk l hfgv T ak I hfakl l fh ' ’

rootFilename: 'main.iam’,

= input.compressedUrn = true
compresseduUrn: true

= input.rootFilename = main.iam }
’
output:{
Single files are uploaded in their own file format formats: [{
= e.g. partl.ipt type: ‘svf’,
views: ['2d', '3d']
H,

Important: keep the extension! — needed by the destination: {
extractor to identify the file type region: 'us’

Part1.ipt > Part1.ipt (OK) }

Part1.ipt > adc7d-e64a-85bc.ipt (OK) }

Part1.ipt > a4c7d-e64a-85bc (Wrong!)

© Autodesk, Inc. 2017 @ FORGE DevCon



GET manifest, hierarchy, properties

Derivative Service Project Service

---\

1

Data Service

—
- - Item Folder -

|

A

Object Storage Service (OSS)

1
A360 bucket Private bucket

! H H

The

| Ui

items can be used by the Model Derivative API

© Autodesk, Inc. 2017
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Work with ltem version id

Use derivative on ltem
version id

Or drill down to the file
on OSS

© Autodesk, Inc. 2017

Project Service

Data Service
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Forge Webhooks



Webhooks — what are they?

A callback mechanism for Web Apps
A commonly used paradigm

An application implementing Webhooks will POST a message to a URL when certain things
happen.

© Autodesk, Inc. 2017 @ FORGE DevCon
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< Dropbox

¥ slack

o, Atlassian
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™M
Microsoft mx -

é‘. Dynamics  ORACLE' < g

-~ SendGrid ' P PayPal

Google Cloud Platform

b shopify

stripe




What problems do they solve?

* Primary use case is Enterprise Integrations;

Data < - Forge APl & - Other Enterprise applications like NetSuite, Oracle, Box, Zendesk
etc.

*  Plugin for the Cloud
Extend functionality of a Product or an API

* Pipes for Cloud Applications
If this, then that

When a file is added to folder, Then send a notification (on Slack, email etc.)

When a file is added to folder, Then sync to Google Drive/ Box

On any update to a Folder, Trigger a custom workflow (audit eftc.)

* When a Supplier is created in Fusion Lifecycle, Then create a vendor in Salesforce.
* When a derivative job is finished, download thumbnail

© Autodesk, Inc. 2017 @ FORGE DevCon



Forge-Webhooks API

Provide a SIMPLE platform for EXTERNAL users,
partners, consultants to “hook” into events of
ALL Autodesk Services

Coarse grained events, Simple (HTTP, no client library),
Multiple & diverse subscription

It is not meant for real time connected IOT devices,
extremely low latency , batch/stream events

* Starting with Data Management events Forge We b hoo kS

&) FORGE DevCon
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Internal/
Product Spcciﬁc API

Events
Fusion
Team )

BIM360 p———

Derivative
Service

Fusion

Lifecycle

Events

| design.job.complete

item.released

AUTODESK
FORGE
Developers
Register
Hooks
: S
FORGE EVENTS
fs.file..added Consulting/
fs.folder.added Partners
fs.file.modified

£ 3
e Zapier
T itterbit

Integration Apps

Callbacks

INTEGRATIONS

&% Dropbox

» slack

-

Custom
Business ||
Ape



Webhook

= A Webhook is defined by
= An HTTP URL
= Has an owner
= Metadata (scope)
= |s associated with an event

3. Get callbacks

= REST based
= Discover events
= Register Hooks
= Receive callbacks 1) Discover events

2. Register hooks

© Autodesk, Inc. 2017 @ FORGE DevCon



Security

= OAuth
= 2 Legged — Applications can create hooks
= 3 Legged — Users can create hooks
= 2 Legged Whitelisted — For Internal Autodesk services and high trust applications.

= Read Access check on scope (Folder)
= When a user/application creates a hook
= When callback is delivered to the user

= Prevent Callback spoofing
= Shared secret
= All callbacks contain x-ads-signature header
= Value of the header is SHA-1 hash of the callback payload

© Autodesk, Inc. 2017 @ FORGE DevCon



Data Management Secu rity
EVentS |

Check

Suser/$app
still has Read

Register access for Data
callback e.g. Management
item added in

$project

Callback, if
still has Read
Access

&) AUTODESK FORGE



SLA

Working on formal SLA

Delivery Guarantees
= At least once
= Ordering is not guaranteed

Responsibility of Callback URLs
= Callback URLs have fixed time window in which to respond (~10 secs)
= Best Practice — Return 202 and process asynchronously
= 3 Retries done , 15 minutes apart
= Final retry 24 hours later
= |f none succeed, we will disable the Webhook

= Latency
= HTTP Latency: Ideally suited to coarse grained events.

© Autodesk, Inc. 2017 @ FORGE DevCon



Building a Serverless changelog with Webhooks

= API to allow an application to register folder/projects to record changes
= This in turn should register the folder to Webhook Service
= Watch API

= API to Receive callbacks from Webhooks Service
= (et a callback - Add a Record

= API to query the changes
= List of events == List of changes !!

© Autodesk, Inc. 2017 @' FORGE DevCon



Building a Serverless changelog with Webhooks

< R

&>

Callback on Forge Webhooks Service 3
ANY event 4

in a folder

Get list 7

of all changes
(time filtered)
| Create 1
‘ Watch
Application on a Folder
Gateway
https://console.aws.amazon.com/apigateway/home?region=us-east-

1#/apis
© Autodesk, Inc. 2017 @ FORGE DevCon



Explore the Service

Private Beta

Documentation
= https://developer.autodesk.com/en/docs/webhooks/v1

External Consumers
= Need to whitelist Client-ID of their apps
= Provide Clientld of application to us via beta-support email

Beta support email
= forge.webhooks.beta.appsupport@autodesk.com

© Autodesk, Inc. 2017 @ FORGE DevCon



Notifier Sample

B @ BIM 360 Notifier ¥ Config @ About
360

1. Select folder: 2. Select events: 3. Contact information:

‘ I Fil Version
l Adam Nagy C> ~ es & Versions 0 SMS notification @ twilio

i~ /\, Adam's First Project Old & Added
/., Autodesk 360 Experience
/', Autodesk Engine MKII

/', BackupTest

/', Braille Builder

/', Cooperation & Moved
/\, CustomerProjects
/\, DevDays © Deleted
/', FCA Cloud Viewer

Flight Vests 360 Folder
4\ Flight Vests ders ¥ Slack notification ﬁ, SIaCk

J\, Forge
v
/', Forge-LimbForge Sandbox © Added

/', ForgelDX & Modified

Si= v 07787 556166

& Modified

& Copied
¥ Email notification Postmark

adam.nagy@autodesk.com

https://hooks.slack.com/services/

e.g. T00000000/B00000000,

/., InventorAssemblyTest & Copied
/', Jaime first Project
J\, Jim's First Project

& Moved

& Deleted
Update notification

@ Note: this notification data is connected to the folder, including phone and email used
on this app.

B Autodesk Forge Partner Development
¥ Beca

¥ Manufacturing 360 Events

¥ Neville Johnson

¥ SES

#: Skyscraper Internal Autodesk Hub

https://bim360notifier.herokuapp.com/
© Autodesk, Inc. 2017 @ FORGE DevCon




Resources — Forge
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é\g;gEESK. Solutions v Documentation v Pricing  Get Help  API Status

Build with

Forge APIs are the building blocks for your next-generation design app.

FREE 90-DAY TRIAL >

Already have an account? SIGN IN

Q SEE PRICING

Forge is Autodesk's Developer Platform

SIGN UP

&) FORGE DevCon



Resources — Forge
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QA

= stackoverflow Questions Developer Jobs Tags Users What is Forge [autodesk-viewer]

Search

What is Forge [autodesk-viewer] E

40 results

relevance newest votes active

The Autodesk Viewer enables your customers to visualize and interact with 2D and 3D design data in a web browser or on
a mobile device, anytime, anywhere. No downloads or plug-ins required.

learn more...

1

answer

votes

top users synonyms

Q: Autodesk Forge Viewer what is the url for the viewer files (i.e. viewer3D.min.js) for
versio...

Iv1lviewers/viewer3D.min.js Is there also a url for v2? looking for js and files for res/environments/
res/textures/ res/locales ...

autodesk  autodesk-forge  autodesk-viewer asked Aug 10 '16 by Greg Bluntzer

Q: Autodesk Forge ViewingService API: What's going away?

Does anyone (you know who you are) know exactly what is disappearing when Autodesk deprecates the /v1
equivalent of the ModelDerivative API? I've taken care of everything that was in the blog post ... here:
https://forge.autodesk.com/cloud_and_mobile/2016/09/autodesk-forge-apis-migrating-from-v1-to-v2.html But
| also have some calls such as: /viewingservice/v1/:URN/status and: /viewingservice/v1 ...

autodesk-forge  autodesk-viewer asked May 11 by Matt

A: Getting real world coordinates from Forge model

viewer.model.getData().globalOffset is what you are looking for: Aligning Coordinate Systems in Autodesk
Forge Viewer ...

answered Mar 30 by Philippe Leefsma

Q: Changing materials in Forge

old color/material. When the polling received a change that an object should no longer be colored, it tells
Forge to use the old color/material again. The problem: We've found out what the problem is ... find online
to make the materials work, but nothing made a difference. We are looking to find someone that's more
experienced with how Forge works that can see what the material code is doing wrong ...

autodesk-forge  autodesk-viewer asked Aug 29 by artobii

Q: Forge Get/Share Link

I'm running our Forge Viewer within our internal intranet site. Is there any way to share a model with an
outside client via the free A360 viewer or similar remote viewer? That site has the ability ... to share models

Advanced Search Tips

results found containing
what is forge

tagged with

autodesk-viewer

Microsoft Azure = Microsoft

Vous avez 5 minutes ?
Alors, vous avez le
temps de déployer votre
premiére solution cloud.

Azure -
Essai gratuit

Work from anywhere

Software Engineer - Kuali Financials
Kuali 9Lehi, UT
% REMOTE

javascript saas

Cloud Azure Architect - LIVE ANYWHERE
in United States

Cloud Technology Partners 9 Boston, MA

= REMOTE

azure visual-studio

Work remotely - from home or wherever you
—
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Resources — Forge
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0 Features Business Explore Marketplace Pricing

&z "\ Forge Platform

This organization

Sign in or Sign up

Forge is a set of Autodesk APIs and services for software developers to build innovative cloud-powered apps.

https://developer.autodesk.com forge.help@autodesk.com

E]Repositories 51 People 1

forge-rcdb.nodejs

Forge Responsive Connected Database: A responsive React-based
web application that showcases the use of Autodesk Forge Viewer and
Forge web services ...

JavaScript %49 ¥32 #sMIT Updated 10 hours ago

design.automation-custom-data-viewer

DWG custom data viewer: End to end sample that demonstrates
extracting custom data from DWG files interacting with it in the Viewer

@®c# %6 ?7 AiZMIT Updated 14 hours ago

model.derivative-csharp-context.menu

Extract properties from Revit files: Adds context menu for extracting
properties for Revit files and save into an excel file

@c# %2 ¥5 &ssMIT Updated 15 hours ago

photo-to-3D-sample

Type: All v Language: All v

Top languages

JavaScript @ C# @ Java @ PHP
@ CSS

Most used topics

javascript nodejs

People 1>

P gregra81
Greg Rashkevitch

>

4
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